Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 

University  of  Toronto 


http://www.archive.org/details/electricalnewsen20donm 


;rvo>^ 


^/. 


CanaT)ian   electrical   news 


35 


c  o 


Electrical  Kews 

Generation', Trousmissvon  nnd  Application  of  Electricity 


PUBLISHED    MONTHLY    BY 

HUGH  G.  Maclean,  limited, 

HUGH  C.  Maclean,  Winnipeg,  President. 
THOS.  S.  YOUNG,  General  Manager. 

HEAD   OFFICE       -       Confederation   Life   Building,   TORONTO 

Telephone  Main  2362. 

A.  M.  FISHER,  Representative 

MONTREAL      -      -      Telephone  Main  2299.    B34  Board  of  Trade 
OHAS.  O.  MASON,  Representative 

WINNIPEG         -         -         Telephone  224.     404  Travellers'  Bldg. 

D.  W.  B.  SPRY,  Representative 

VANCOUVER     -     Telephone  2010.    26  Crowe  &  Wilson  Chambers 
J.  V.  McNAULTY,  Representative 

CHICAGO 4059  Perry  Street 

E.  J.  MACINTYE,  Representative 

LONDON,  ENG.        ...        -         -        3  Regent  St.,  S.W. 
W.  A.  MOUISTTSTEPHEN,  Representative. 


ADVERTISEMENTS. 

Orders  for  advertising  should  reach  the  office  of  publication  not  later 
than  the  20th  day  of  the  month  preceding  date  of  issue.  Changes  in 
advertisements  will  be  made  whenever  desired,  without  cost  to  the 
advertiser. 

SUBSCRIPTIONS. 

The  "Electrical  News''  will  be  mailed  to  subscribers  in  Canada  and 
Great  Britain,  post  free,  for  $1.00  per  annum.  United  States  and 
foreign,  $2.00.  Remit  by  currency,  registered  letter,  or  postal  order 
payable   to   Hugh   C.   MacLean,   Limited. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of  failure 
or   delay  in   delivery  of  paper. 

EDITOR'S  ANNOUNCEMENT. 
Correspondence    is   invited   upon    all    topics    coming   legitimately   within 
the   scope   of  this  journal.      Subscribers   can   materially   assist   by  sending 
in    news    items    and    information    regarding    electrical    development    in    all 
parts  of  Canada. 


Vol.    20 


Toronto,    January,    ipi  i 


No.  1 


NEW  YEAR'S  GREETINGS. 

The  Electrical  News  once  more  ex- 
tends to  its  friends  and  patrons 
hearty  wishes  for  a  prosperons  and 
happy  New  Year.  Onr  hopes  of  a 
year  ago  have  been  fully  realized. 
The  year  1910  in  Canada  has  been 
one  of  continued  prosperity  and  un- 
exampled activity  and  progress  in 
electrical  matters.  Canada  is  rapid- 
ly establishing  her  right  to  a  posi- 
tion, if  she  has  not  already  done  so, 
ill  the  very  forefront  of  the  countries 
of  the  world  in  electrical  matters, 
both  technical  and  industrial. 

The  approach  of  the  new  year 
shows  undoubted  evidence  of  con- 
tinued and  ever-increasing  activity. 
Our  wish  is  that  you  may  al!  rcaj) 
your  fair  share  of  benefits  from 
Canada's  future  electrical  develop- 
ment. 


Young    vs.   Gravenhurst 

The  legal  case  of  Young  vs.  Gravenhurst,  in  which  judgineut 
was  recently  I'endereil  by  Mr.  .Jdstico  Riddcll,  opens  up,  once 
more,  a  que.stiou  of  vital  importance  to  the  citizens  of  every 
municipality  where  electrically  coucrollpd  utilities  operate,  and 
more  especially  if  the  concluding  para^rap'h  olf  the  judgment  is 
borne  out  by  the  facts. 

In  concluding  his  judgment,  Justice  Riddell  took  occasion  to 
add :  ' '  The  very  alarming  state  of  the  plant,  etc.,  of  the  de- 
fendants is  said  to  be  not  at  all  unusual — if  that  be  the  case 
there  are  thousands  in  daily  peril  of  death  or  maiming — a 
state  of  affairs  which  calls  loudly  for  legislative  interference. 
The  most  ordinary  regard  for  human  life  and  limb  seems  to 
necessitate  some  measure  of  governmental  supervision  and  the 
most  strict  and  searching  of  official  inspection." 


Our  readers  are  probably  sufficiently  aware  of  the  main  facts 
of  the  case:  .Tohn  Young,  a  lad  11  years  old,  suffered  a  severe 
shock,  while  lying  in  bed,  by  tonehing  an  incandescent  lamp 
suspended  over  his  head.  His  injuries  were  so  severe  that  his 
left  hand  had  to  be  amputated,  and  his  skull  was  literally 
burned  through  to  the  brain  in  two  places. 

The  judgment  finds  that  by  some  means  the  lamp  had  become 
connected  with  the  higher  voltage  (2,200  volts)  of  the  town's 
distributing  system.  It  appeared  that  in  some  manner  a  guy 
wire,  loosened  from  its  proper  position  and  suspended  by  a 
broken  insulator  was  the  cause  of  the  trouble,  but  this  fact  was 
not  able  to  be  clearly  proven.  It  was  held  by  the  defendants 
that  110  volts,  with  sufficient  amperage,  might  inflict  the  lad's 
wounds.  The  plaintiff's  experts,  on  the  other  hand,  performed 
certain  experiments  to  prove  that  a  higher  voltage,  only,  could 
have  had  such  disastrous  results.  .Tustiee  Riddell  chose  the 
evidence  of  the  latter  and  awarded  the  mother  damages  to  the 
amount  of  $2,2.50,  and  to  the  son  $7,000. 

In  view  of  the  apparently  inconclusive  evidence  presented  on 
many  points  Lt  is  understood  the  case  will  be  appealed,  and  we 
refrain  from  comment  on  the  apparent  condition  of  affairs  in 
Gravenhurst  until  such  time  as  all  possible  evidence  has  been 
procured  and  final  judgment  delivered.  The  question  raised, 
however,  is  far  from  being  a  local  one.  The  judgment  hints 
that  similar  conditions  exist  in  many  other  plants — this  may 
or  may  not  be  correct — and  a  measure  of  governmental  super- 
vision is  suggested.  We  understand  that  the  Provincial  Gov- 
ernment has  had  its  attention  officially  drawn  to  the  matter  and 
that  the  question  has  been  handed  over  to  the  Hydro-Electric 
Commission  for  consideration. 


It  comes  as  a  surprise  to  most,  that  our  Governments  have 
not,  during  all  the  past  years  of  development  in  electrical  mat- 
ters, taken  any  steps  to  safeguard  the  public  by  competent  in- 
spection and  supervision.  The  Dominion  Act  does,  indeed,  pro- 
vide for  the  appointment  of  a  chief  electrical  engineer,  "who 
shall  have  the  general  supervision  and  direetion  of  the  work  of 
electric  inspection  throughout  Canada,"  but  -we  are  informed  by 
Mr.  Ormond  Higman,  the  present  appointee  of  thajt  office,  that 
the  scope  of  the  Act  is  very  narrow.  The  following  exitract  from 
Mr.  Higman 's  letter  makes  this  abundantly,  clear: 

"The  inspection  of  wiring  in  municipalities  does  not  come 
witliin  the  scope  of  the  Eleotricity  Inspection  Act.'  It  is  true 
that  Section  11  of  the  Act  states  that  the  chief  electrical  engi- 
neer shall  have  the  general  supervision  and  direction  of  the 
work  of  electric  inspection  throughout  Canada  but  this  is 
understood  to  mean  the  work  covered  by  this  particular  statute 
which  deals  with  the  subject  almost  entirely  from  the  weights 
and  measures  point  of  view,  that  is,  the  accuracy  of  the  appli; 
ances  through  which  electricity  is  bought  and  sold." 

The  Provincial  Parliament  also  lightly  touches  the  question  of 
inspection  in  its  recent  Aat  respecting  the  Hydro-Electric 
I'ower  Commission  of  Ontario.  Clause  4  of  this  Act  reads  as 
follows:     The  Commission  may  from  time  to  time  make  orders 
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and  regulations  :i.s  to  the  foiistr\ietiou,  operation,  protectiou,  and 
inspection  of  tlic  works,  plant,  machinery,  appliances  and  etpiip 
ment  for  transmission  and  distribution  of  eleotrlcal  power  hy 
municipal  corporations,  and  railway,  power,  or  transmission 
companies. 

This,  however,  has  only  been  taken  as  applying  to  such  equip- 
ment or  ithe  inspection  thereof  as  may  be  brought  to  the  ahten- 
tiou  of  the  Commission  by  any  given  municipality,  and,  as  a 
result,  no  organized  inspection  of  either  old  or  new  electric 
plants  has  been  attempted. 


thing  the  street  railway  may  do,  ascribing  ulterior  motives, 
always  deliberately  neglecting  the  fact  that  itho  municipal 
authorities  arc  (|ult(!  as  likely  to  be  insincere,  having  rela- 
tively quite  as  much  personal  interest  at  stake.  Finally,  open 
approval  was  expressed  of  the  disgraceful  scenes  in  connection 
with- the  Ma»sey  Hall  meeting,  the  aftermath  of  whic;h  pretty 
clearly  indicated  the  class  of  citizens  which  made  up  a  fair  part 
of  the  audience. 


We  took  ocC'asion  verj'  reeently  in  an  editorial  in  connection 
with  a  fatal  accident,  due  to  carelessness  in  line  construction 
in  a  small  town,  to  call  the  attention  of  the  Government  to  the 
crying  necessity  for  better  Government  inspection.  What  we 
said  then  we  repeat  now,  that  a  Government  is  guilty  of  break- 
ing the  sixth  commandment  which  fails  to  ensure,  so  far  as 
legislation  can  do  it,  a  fair  measure  of  safety  to  citizens  who 
use  or  are  brought  in  eontaet  •with  eleetrieal  appliances  or 
energy  in  any  form.  The  problem  does  not  seem  to  be  a  diffi- 
cult one  beyond  the  speedy  appointment  of  a  sufficient  staff  of 
competent  engineers  to  make  the  inspections,  giving  them  suffi- 
cient authority   to  order  any   necessary  changes. 


Toronto  Railway  P.  A.  Y,  E, 

The  Toronto  Railway  Company  early  in  December  estab- 
lished the  P.A.Y.E.  plan  of  collecting  fares  throughout  the 
en/tire  system  and  at  the  same  time  vpithdrew  the  privilege,  so 
long  enjoyed  that  it  almost  seemed  a  right,  of  smoking  on 
the   rear  platforms. 

The  citizens  of  Toronto,  led  by  the  municipal  authorities, 
raised  serious  objections  to  these  two  by-laws.  Public  senti- 
ment in  favor  of  the  smoking  by-law  was  so  marked  from  the 
very  beginning,  however,  that  agitation  for  its  repeal  made  no 
headway  and  the  matter  was  speedily  dropped.  But  the  new 
system  of  collecting  fares  came  in  for  more  opposition  and  to 
meet  the  apparent  wishes  of  the  citizens  the  Railway  Company 
has  withdrawn  the  plan  for  a  month  on  streets  where  the 
smaMer  coaches  are  used  until  the  busiest  season  shall  be  passed 
and  until  all  the  coaches  can  be  properly  equipped  with  fare 
boxes  and  larger  rear  vestibules. 


After  all,  it  seems  a  pity  that  so  much  good  powder  and 
shot  had  been  wasted  over  such  a  small  matter.  What  is 
actually  lacking  in  the  Toronto  sysitem  is  more  mileage  and 
many  more  cars.  Now  an  agreement  has  been  reached  we  shall 
probably  get  some  new  lines.  Also  new  eoaches  sbould  be  ready 
as  soon  as  there  are  lines  to  run  them  on — they  would  be  almost 
useless    at    present. 

If  the  new  mayor  will  busy  himself  at  once,  and  constantly, 
in  hastening  the  arrival  of  these  two  improvements  he  will  be 
doing  something  to  really  gratify  the  undemonstrative  part 
of  the  electors  and  should  supply  enough  fireworks  to  satisfy 
even   the   window   smashers. 
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On  atreets  where  the  larger  coaches  are  in  use  with  large 
stationary  fare  boxes  and  big  rear  vestibules  the  P.A.Y.E. 
system  has  already  added  much  to  the  comfort  of  Toronto's 
street  railway  users,  and  its  failure  to  give  general  satisfac- 
tion cannot  be  charged  against  this  plan  of  collecting  fares, 
which  is  being  used  with  entire  satisfaction  in  other  cities  and 
is  generally  recognized  as  the  most  approved  practice  in  modern 
railway  operation. 

The  partial  failure  of  the  .system,  or,  perhaps  it  would  be 
better  to  call  it  the  lack  of  immediate  success  of  the  system 
in  Toronto,  is  due  to  a  number  of  causes:  The  authorities  put 
<leliberato  obstacles  in  the  way  where  they  might  have  assist- 
ed; conductors  were  commisera.ted  or  derided  until  they,  being 
human,  began  to  feel  they  really  had  a  grievance  against  the 
company— this  eventually  made  them  rather  anxious  to  see  the 
company  beaten;  the  time  of  the  year  chosen  for  the  change 
turned  out  to  be  inopportune,  as  the  present  December  is  a 
record  breaker  for  low  temperatures;  many  of  the  Toronto 
coaohes  having  small  rear  vestibules,  do  not  linid  themselves 
to  the  operation   of  this  system. 

The  daily  press  has  been  unfair.  After  the  first  appeal  to 
the  Kailway  Board  the  one  member  who  inclined  toward  the 
city's  side  was  termed  the  only  "sane"  member  of  the  board. 
After  the  second  appeal  when  all  three  members  were  unani- 
mously in  favor  of  the  company,  the  Board  was  designated  a 
"bunch"  and  threats  were  freely  expressed  of  what  Toronto 
wonlrl  do  to  the  Whiitney  Government  if  they  wore  not  removed 
from   office.     Further   than   this,   they   will  see  no  good   in   any 


Poor  Business,    This! 

A  little  incident  was  brought  to  our  notice  a  few  days  ago 
which  indicates  a  "leak"  in  the  treasury  of  at  least  one 
central  station  manager.  Perhaps  there  are  others.  We  relate 
the  incident  for  the  sake  of  any  it  may  concern. 

About  a  year  ago  last  October,  a  party  in  the  field  for  a  cer- 
tain current-consuming  device  requested  his  opntral  station 
owner  to  get  him  information  and  prices  on  this  article,  as  he 
wished  to  make  a  purchase. 

After  being  requested  several  times,  the  central  station  man 
eventually  wrote  the  manufacturer,  who  replied  by  return  mail, 
giving  full  information  and  prices. 

Also,  after  forwarding  this  information,  the  usual  follow-up 
was  used.  Several  follow-up  letters  were  written  but  no  reply 
was   obtainable. 

A  few  days  ago  the  merchant  who  had  requested  the  central 
station  owner  to  get  him  the  information  came  to  Toronto  and 
when  in  conversation  with  a  Toronto  merchant  about  the 
article  in  question,  was  referred,  as  it  afterwards  turned  out, 
to  the  very  manufacturer  who  sent  the  information  out  to  the 
central  station  man. 

The  result  was  that  the  manufacturer  and  the  merchant  got 
together  and  the  article  desired  was  purchased. 

During  the  conversation  it  transpired  that  the  central  station 
manager  had  neglected  to  even  pass  on  the  information  to  the 
would-be  purchaser,  obtained  from  the  manufacturer. 

Which   all   goes   to   show   how    far   from   "wide    awake"    this 
central  station  manager  was. 
Are  there  any  others  like  him? 


Ontario  Railway  Operated  by   Edison   Storage 
Batteries 

The  Edison  .storage  l>attery,  from  which  so  much  is  hoped  by 
its  inventor,  is  now  being  handled  from  a  Toronto  office  and  >■ 
Canadian  company  will  probably  be  formed  with  Mr.  John  ^\  . 
Moyes,  consulting  engineer,  as  president.  No  active  at'empt 
is  yet  being  made  to  place  the  battery  in  the  Canadian  market 
as  the  supply  is,  as  yet,  limited,  but  it  is  understood  the  begin- 
ning of  the  new  year  will  see  a  much  greater  activity  in  the 
sales  dei)artment  of  the  company.  Mr.  Moyes,  however,  is  show- 
ing his  faith  in  the  lOdison  battery  by  having  his  rolling  stock 
on  the  Ontario  West  Shore  Road  equipped  with  them.  This 
road  is  practically  completed  between  (ioderich  and  Kincardin--, 
with  the  exception  of  a  couple  of  bridges,  and  for  some  *i"i'" 
past  steam  locomotives  have  operated  a  freight  busine*-*  over 
part  of  the  line.  It  is  understood  the  storage  battery  coaches 
will  be  i>ut  on  the  road  early  in  the  spring,  that  alrcaib'  o""  <"' 
the  coaches  is  being  tried  out  on  one  of  the  Kdiso"   lines,  am 
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that  it  has  been  proven  that  a  4n  passenger  coach  will  make  a 
70  to  90  mile  run  on  average  grades  without  a  renewal  charge. 
A  number  of  automobiles  and  trucks  in  Toronto  are  also  being 
operated  by  these  batteries  and  are  said  to  be  giving  all  the 
satisfaction  that  was  claimed  for  them. 


Special    Convention    Canadian    Electrical   As- 
sociation 

The  committee  appointed  at  the  last  convention  of  the  Can- 
adian Electrical  Association  to  consider  the  proposal  to  affiliate 
with  the  Natieiial  Electric  Light  Association  have  since  sub- 
mitted a  report  to  the  managing  committee  recommending  affilia- 
tion. This  report  was  approved  by  a  majority  of  the  managing 
comniittee  at  a  meeting  held  in  Toronto  on  November  12th, 
when  it  'was  decided  to  call  a  special  general  meeting  of  the 
association  to  consider  the  question  and  forthwith  amend  the 
constitution  should  the  report  be  adopted.  A  special  meeting 
for  that  purpose  will  be  held  in  the  committee  room  of  the 
Prince  George  Hotel,  corner  King  and  York  streets,  Toronto, 
on  Friday,  January  20th  next.  Two  sessions  will  be  held,  10 
o'clock  in  the  morning,  and  2.30  in  the  afternoon. 

This  will  be  an  interesting  meeting  and  it  is  expected  that 
there  will  be  a  large  attendance  and  very  general  and  thorough 
discussion.  Under  the  constitution,  only  members  of  the  execu- 
tive section,  i.e.,  representatives  of  private  light  and  power 
companies,  are  entitled  to  vote  on  a  question  of  this  kind,  which, 
of  eoursp.  contemplates  amendments  to  the  constitution.  But 
'Whether  a  member  of  the  executive  section  or  not,  every  mem- 
ber is  requested  to  be  present  and  contribute  to  the  discussion. 

The  committee  on  affiliation  point  out  that  the  National  Elec- 
tric Light  Association  has  undertaken  the  work  of  organizing 
the  electric  light  and  power  industry  all  over  the  continent  for 
greater  strength  and  influence,  has  already  a  large  membership 
in  Canada,  and  if  affiliation  is  not  adopted,  will  inaugurate  a 
very  active  campaign  for  new  members  in  Canada  and  that  it 
is  better  to  work  with  them  than  compete  with  them. 

Against  affiliation,  it  is  argued  that  we  should  maintain  a 
strictly  Canadian  Association,  free  from  any  connection  with 
any  other  organization  in  another  country,  founded  on  our  own 
constitution,  and  with  provision  for  provincial  sections  and 
committees. 

The  N.  E.  L.  A.  Constitution. 

By  affiliation  the  Canadian  Electrical  Association  would  be- 
come a  geographic  section  of  the  National  Electric  Light  Asso- 
ciation, and  as  such  one-half  the  fees  would  be  returned  to  the 
Canadian  Association  with  the  exception  of  the  receipt  from 
Class  A  members  based  on  their  gross  incomes  or  from  Class 
D  members  based  on  their  enrollment  at  conventions. 

The  classification  of  membership  and  fees  under  the  X.E.L.A. 
constitution  would  be  as  follows: 

Class  A  members  shall  be  private  corporations  or  individuals 
engaged  in  the  business  of  producing  and  supplying  electricity 
for  light,  heat  or  power  for  commercial  or  public  use.  They 
shall  be  entitled,  through  their  regularly  accredited  delegates, 
to  attend  all  meetings  of  the  Association,  to  vote  and  to  hold 
offitc.  Annual  dues,  in  cities  and  towns  of  less  than  5,000  popu- 
lation. $10;  in  cities  and  towns  of  5,000  and  less  than  10,000, 
.$15;  in  cities  and  towns  of  10,000  and  less  than  25,000,  $20;  in 
cities  and  towns  of  25,000  or  more,  $25  plus  1/100  of  one  per 
cent,  of  the  gross  receipts  from  electric  sales  of  the  company 
for  the  preceding  calendar  year,  providing,  however,  the  maxi- 
mum amount  of  dues  from  any  one  Class  A  member  shall  not 
exceed   $1,2.30. 

'^Uass  B  members  shall  be  officers  or  employees  of  member 
compnnies  elected  and  continued  only  from  year  to  year  with 
the  written  consent  of  the  member  company  with  which  they 
arc  connected.  They  shall  have  all  the  privileges  of  Class  A 
members  except  the  right  to  vote  and  to  attend  the  executive 
sessions  of  tht  Association,  but  shall  be  allowed  to  attend  such 


executive  sessions  upon  obtaining  the  written  consent  of  the 
member  company  vouching  for  their  anembership.  Annual  dues, 
$5,  including  membership  in  any  one  section  other  than  a  com- 
pany section,  and  $2.50  additional  for  membership  in  each  ad- 
ditional section. 

Class  C  members  shall  be  instructors,  teachers  and  practi- 
tioners of  engineering  and  related  sciences  and  of  other  pro- 
fessions who  are  in  sympathy  with  and  approve  of  the  objects 
of  this  Association.  They  may  become  members  only  upon  the 
annual  invitation  of  the  executive  committee.  They  shall  have 
all  the  privileges  of  Class  A  members  except  the  right  to  vote, 
to  hold  elective  office  and  to  attend  the  executive  sessions.  An- 
nual dues,  $5. 

Class  D  members  shall  be  electricians,  electrical  or  mechani- 
cal engineers,  manufacturers  and  publishers — corporations  or 
individuals — who  are  directly  or  indirectly  interested  in  ad- 
vancing the  use  of  electricity.  They  shall  have  all  the  privi- 
leges of  Class  A  members  except  the  right  to  vote,  to  hold  office 
and  to  attend  the  executive  sessions.  Annual  dues,  $20.  Each 
Class  J)  member,  however,  shall  pay  to  the  treasurer  of  the 
of  the  Association  $5  for  each  representative  or  guest  enrolled 
under  its  name  at  the  annual  convention. 

Class  E  members  shall  be  officers  or  employees  of  associate 
member  companies  elected  and  continued  from  year  to  year 
with  the  written  consent  of  the  company  with  which  they  are 
connectetl.  They  shall  have  the  same  privileges  as  Class  D 
members.  The  annual  dues  shall  be  $5,  including  membership 
in  any  one  section  other  than  a  company  section,  and  $2.50  ad- 
ditional for  membership  in  each  additional  section. 

Honorary  members  shall  be  elected  upon  unanimous  recom- 
mendation of  the  executive  committee  and  approved  by  a  two- 
thirds  vote  of  the  Association.  They  have  all  the  privileges  of 
Class  A  members  except  the  right  to  vote,  to  hold  elective  of- 
fice and  to  attend  the  executive  sessions. 

Annual  Convention  in  Winnipeg. 
The  managing  committee  has  decided  to  hold  the  next  annual 
convention  in  Winnipeg.  This  is  a  progressive  step.  The  ex- 
perience of  the  American  Street  Railway  Association  and  other 
organizations  in  the  United  States  is  evidence  of  the  stimulus 
and  increased  growth  resulting  from  a  departure  of  this  kind. 
The  Winnipeg  convention  can  be  made  a  big  success.  It  will  be 
popular  with  the  electrical  men  of  western  Canada,  many  of 
whom  have  never  had  the  opportunity  of  attending  the  con- 
ventions of  the  Canadian  Electrical  Association..  The  question 
of  the  exact  date,  the  appointment  of  a  strong  Eastern  Con- 
vention Committee  to  act  in  conjunction  with  a  Winnipeg  com- 
mittee, and  railway  and  other  arrangements,  will  be  discussed 
at   the   proposed   .lanuary   meeting. 


Verandah  Not  Approved 

Answering  Mr.  H.  Webster 's  suggestion  in  our  December 
issue  regarding  the  placing  of  meters,  Mr.  L.  C.  Buston,  of  the 
Xipissing  Power  Company,  writes: 

Mr.  Webster's  letter  in  last  month's  "Electrical  News"  is 
certainly  an  interesting  one.  I  have  seen  but  little  correspond- 
ence on  "Consumers"  in  your  valuable  paper,  and,  after  all, 
it  is  they  who  keep  us  engineers  employed.  In  my  humble 
opinion  correspondence  on  the  care  of  handling  consumers,  is 
just  as  useful  and  instructive  as  care  in  handling  the  power 
plant,  for  what  is  one  without  the  other? 

I  can  hardly  agree  with  Mr.  Webster  that  the  best  position 
for  fixing  the  meter  is  inside  the  verandah  roof,  as  many  ver- 
andahs have  creepers,  etc.,  covering  the  roof,  and  insects  seem 
to  me  to  have  a  great  liking  for  the  inside  of  a  meter.  During 
my  experience  in  h;iiidling  some  8,000  consumers,  1  have  seen 
many  meters  brought  in  from  consumers'  premises,  and  when 
the   cover   was   lifted,   swarms   of   insects,   beetles,   etc.,   would 
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freep  out.     I  think  tlie  reason  they  are  attracted  to  the  meter 
is  owing  to   the  slightly   highej   temperature   inside. 

I  should  like  to  know  whether  Mr.  Webster  has  fouud  his 
meter  register  with  the  same  accuracy  under  the  verandah  roof 
in  the  real  cold  weather,  as  in  the  test  room  with  the  higher 
temperature. 


A   Cobalt  Power   Merger 

The  New  T>iskeard  electric  light  jilant  and  franchise;  the 
Haileybury  steam  plant,  electric  system  and  franchise,  and  tlie 
Cobalt  plant  and  franchise  have  recently  been  acquired  by  the 
Cobalt  Power  Compan}'.  The  generating  plaat  of  the  Cobalt 
Power  Company  is  at  Hound  Chutes,  on  the  Montreal  river,  some 
seven  miles  from  Cobalt.  At  this  point  a  head  of  33  feet  will  de- 
velop about  6,000  horse-power,  of  which  barely  one-half  is  being 
developed.  The  present  market  for  power  is  ehietiy  in  Cobalt 
town  and  the  immediate  vicinity,  but  it  is  now  proposed  to  ex- 
tend the  transmission  system  to  Haileybury  and  New  Liskeard 
to  supply  the  power  and  light  needs  of  these  towns.  It  is  under- 
stood that  the  Wabi  water  plant  will  be  closed  down  for  the  pre- 
sent. Mr.  David  Fasken,  Toronto,  represented  the  Cobalt  Power 
Company   in   the   purchasing  negotiations. 

Many   Electricity  Stations  in   Germany   Mun- 
icipally Operated 

The  preliminary  results  of  the  Government  inquiry  relative  to 
the  number  and  condition  of  electrical  generating  stations  in 
Bavaria  show  that  1,620  are  owned  by  private  individxials,  374 
belong  to  limited  liability  companies,  while  about  .500  are  con- 
trolled by  the  Government,  by  municipalities,  and  by  co-opera- 
tive societies.  The  output  of  all  these  stations,  including  also  the 
installations  used  only  for  private  purposes,  amounts  to  27.5,472 
kilowatts.  About  47  per  cent,  of  the  plant  is  driven  by  steam, 
30  per  cent,  is  worked  by  water  power  and  steam,  and  8  per  cent. 
is  operated  by  water  power  only. 


Municipal  Operations  in  Edmonton 

The  city  of  Edmonton  owns  and  operates  the  light  and  pnsver 
system,  the  waterworks  system,  the  street  railway  system  and  the 
telephone   system  . 

The  water  department  for  the  past  year  showed  a  deficit  of 
.$9,491  as  compared  Tvith  the  larger  deficit  of  $24,607  in  the  pre- 
vious year.  The  .street  railway  also  shows  a  loss  of  $29,269  as 
compared  with  $9,484  in  1909.  The  light  and  power  department, 
however,  shows  a  very  marked  gain,  having  converted  a  detieit 
of  .$20,289  in  1909  into  a  surplus  of  $10,948  in  1910.  The  tele- 
phone department  realized  a  surplus  of  $9,086  as  compared  with 
$6,663  the  year  before. 

The  larger  deficit  in  street  railway  ojierations  is  accounted 
for  in  increased  expenditures  necessitated  by  renewals  to  track 
and  equipment,  which  alone  cost  $12',000.  It  is  also  pointed  out 
that  fares  are  lower  here  than  in  other  cities  where  conditions 
are  similar;  also  that  certain  of  the  lines  serve  sparsely  settled 
districts  and,  in  consequence,  operate  at  a  loss.  Sunday  opera- 
tion, too,  has  added  to  the  deficit. 

.■\gainst  the  deficit,  however,  must  be  placed  a  much  juore 
comfortable  and  rapid  service,  from  twelve  to  fifteen  cars  be- 
ing now  ojieratcd,  where  a  year  ago  there  were  only  six. 

Mayor  Lee  has  expressed  the  0])inion  that  it  will  take  two  or 
three  years  to  put  this  department  on  a  paying  basis.  It  is 
pointed  out  that  in  future  the  cosit  of  maintenance  will  be  great- 
ly rediicwl,  in  that  the  licst  rolling  stock  ])rocurablc  is  being 
purchased  ami  the  extensions  being  laid  down  are  being  con 
structed  so  thoroughly  that  the  repair  bill  will  be  a  small  itiMii 
during  the  year.  It  is  further  pointed  out  that  there  ar«  lint 
few  citioH  in  the  world  which  have  systems  laid  out  similar  to 
I'jdmonton  that  ever  pay.  Many  sections  are  served  by  stuli 
lines,  which  it  is  the  intention  to  extend  into  loups  in  tlic  nc;ir 
future. 


Proposed  British  Imperial  Wireless  Line 

It  is  i.riipo.sed  l„  cunslnict  wireless  .stations  to  connect  the 
whole  British  Kmi-ire.  The  wireless  stations  necessary  would  be 
only  20  in  all.  They  would  cost  $.5,000,000  to  build  and  about 
$1,000,000  annually  to  operate.  Stations  would  be  recjuired  at 
Montreal,  Glace  Bay,  and  Vancouver,  Canada;  Hongkong;  Singa- 
pore; Perth,  Adelaide,  and  Sydney,  Australia;  Wellington,  New 
Zealand;  Gibraltar;  Malta;  Alexandria,  Egypt;  Aden;  Bombav; 
Colombo;  ■;Mombasa,  Durban,  Cape  Town,  Bathurst,  Sierra 
Leone,  and  St.  Helena,  Africa.  The  connections  required  would 
be:  (1)  Montreal,  Canada,  to  Sydney,  Australia,  as  follows: 
Montreal  to  Glace  Bay,  also  to  Vancouver,  HongUong,  Singa- 
pore, Perth,  Adelaide,  and  Sydney.  (2)  England  to  "Wellington, 
as  follows:  England  to  Gibraltar,  thence  to  Malta,  Alexandria^ 
Aden,  Bombay,  Colombo,  Singapore,  Perth,  Adelaide,  Sydney, 
and  Wellington.  (3)  England  to  China,  by  route  2  to  Singa- 
pore, thence  to  Hongkong.  (4)  England  to  Africa,  as  follows: 
England  to  Gibraltar,  thence  to  Aden,  Mombasa,  Durban,  and 
Cape  Town;  or,  England  to  Bathurst,  thence  to  Sierra  Leone, 
St.  Helena,  and  Cape  Town. 


New  British  Aluminum  Alloy 

A  Birmingliam  firm  has  discovered  and  patented  a  new  alloy 
of  aluminum,  which  is  called  clarus,  and  for  which  many  claims 
are  made.  It  is  claimed  that  this  alloy  is  at  least  60  per  cent, 
stronger  than  ordinary  aluminum  and  that  its  weight  is  one-third 
that  of  brass  of  an  equivalent  volume;  that  it  will  laXc  a  ~rory 
high  polish,  equal  to  that  which  can  be  obtained  with  silver; 
that  atmospheric  surroundings  do  not  cause  it  to  tarnish;  that 
castings  are  not  brittle,  but  can  be  bent  cold;  that  it  is  suitable 
for  castings  of  any  size,  and  that  in  all  circumstances  such  cast- 
ings have  been  found  to  be  sound  and  free  from  blowholes  and 
other  defects.  It  is  claimed  that  the  new  alloy  is  excellently 
suited  for  automobiles  and  for  electric  railroad,  railroad  car,  and 
aeroplane  fittings.  The  manufacturers  state  that  it  has  been 
made  into  sheets,  drawn  into  wire  and  into  tubes  and  rods;  that 
they  have  spun  it  and  stamped  it,  and  that  they  have  made  hand- 
pole  brackets  for  the  underground  electric  railways  of  London, 
for  railway  carriage  fittings,  for  carriage  furnishings,  street 
car  fittings,  and  automobile  and  motor  bus  fittings. 

It  is  very  little  more  costly  than  pure  aluminum.  Inasmuch 
as  in  aluminum  alloys  much  spelter  has  been  used  to  reduce  the 
cost,  the  cost  of  production  of  this  alloj'  would  be  greater  prob- 
ably than  that  of  alloys  with  heavy  percentages  of  spelter,  etc. 
The  alloy  clarus  is  made  from  aluminum  of  98  to  99  per  cent, 
purity. 


Wireless  Telegraphy  on  Ships 

Mr.  Lewis  has  again  introduced  his  bill  at  Ottawa  respecting 
wireless  telegraphy  on  ships.  In  introducing  the  bill  Mr.  Lewis 
said  in  part: 

"The  bill  is  modelled  almost  exactly  on  the  one  1  introduced 
last  year  and  which  was  sent  to  a  committee.  But  the  com- 
mittee, while  in  favor  of  the  principle  of  the  bill,  thought  it 
was  ])remature.  The  circumstances  now,  however,  are  more 
imperative  and  demand  that  we  should  have  a  law  of  this  I'und. 
The  United  States  Government  and  the  Canadian  (tovernment 
have  instituted  wireless  telegraph  stations  all  over  the  lakes 
and  on  the  eastern  and  western  seaboards.  It  is  possible  that 
this  bill,  wliich  is  modelled  on  the  English  measure,  may  not 
suit  the  circumstances  and  exigencies  in  this  country,  but  I  ask 
that  it  be  referred  to  a  committee  of  marine  men  who  will  draft 
a  measure  accei)tal)lo  to  all  parties.  1  have  in  my  hand  an  a"^ 
count  of  a  large  number  of  cases  within  the  last  twenty  yars 
in  which  tliis  mysterious  and  invisible  agency  called  frnm  the 
dee]i  the  assist;iuce  of  men.  1  refer  to  the  'Republic,'  off  the 
coast  of  N('w  York;  tlic  'Oliio,'  olT  the  coast  of  .Ma-f''",  ai'l 
also  on  August  11,  I'Jin,  to  a  ship   which   was  on  fire  in  I'»''>5 
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Michigan,  .-ill  wliidi  luaUo  their  preilieaincnt  known  by  the 
wireless.  Then  tln'ic  was  the  rudderless  Clyde  liner  'Iroquois,' 
which  drifted  about  helpless  until  vesrued  thmuffh  help  sum- 
.  nioned  by  the  wireless.  Kvery  passenger  boat,  i-apable  of  car- 
rying more  than  fifty  passengers  should  be  equipiied  with  this 
wonderful  agency  for  the  preservation  of  human  life.'' 
Following  is  the  full  text  of  the  Act: 

1.  Every  sea-going  and  coasting  passenger  ship  over  four 
hundred  tons  gross  tonnage,  registered  in  Canada,  and  every 
sea-going  and  coasting  freight  sliip  over  twelve  hundred  tons 
gross  tonnage,  registered  in  Canada,  shall  be  equipped  with  an 
apparatus   for   wireless   telegraphy. 

2.  Every  owner  of  any  such  slii[i  who  neglects  to  eijuip  it 
with  the  said  apparatus  shall  be  guilty  of  an  offence,  punishable 
on  summary  conviction  or  on  indictment,  and  be  liable  to  a 
penalty  of  not  less  than  one  hundred  dollars  and  not  exceeding 
one  thousand  dollars,  or  to  imprisonment  for  a  term  not  ex- 
ceeding twelve  months,  or  to  both  fine  and  imprisonment. 


Arbitration  Proceedings  in  Winnipeg 

The  arbitrators  appointed  as  a  boanl  of  conciliation  to  settle 
the  disputed  matters  in  connection  with  the  Winnipeg  Street 
Railway  Company  and  its  four  men  who  were  dismissed  for 
drinking  -while  in  uniform,  have  handed  out  decisions  in  the 
form  of  majority  and  minority  reports. 

The  majority  report  is  submitteil  and  signed  by  \V.  ,1. 
Christie,  chairman,  and  Captain  William  Eobinson,  acting  for 
the  company.  The  minority  report  is  submitted  and  signed  by- 
Mayor  Peltier,  of  Port  Arthur,  acting  for  the  men. 

The  clause  on  which  the  decision  mainly  hangs  is  as  follows: 
Entering  any  place  where  intoxicating  liquors  are  sold  as  a 
beverage,  while  in  uniform  or  while  cm  duty,  except  in  case 
of   necessity. 

The  majority  report  sustains  the  action  of  the  company  in 
dismissing  four  men  for  drinking  while  in  uniform,  claiming 
that  the  clause  is  clear  and  admits  of  only  one  interpretation. 

The  minority  report  submits  that  the  rule  -violated  was  not 
generally  enforced  and  recommends  the  reinstatement  of  the 
men. 

It  is  pointed  out  further  that  another  clause  in  the  agree- 
ment, viz.:  Constant  frequenting  of  drinking  places  is  pro- 
hibited— may  be  considered  as  modifying  the  former  clause 
and  as  indicating  the  company's  willingness  to  allow  a  certain 
amount  of  liberty  to  the  men  even  when  in  uniform. 

As  a  result  of  the  decision  of  the  company  to  be  guided  by 
tlie  majority  report  the  employees  declared  a   strike. 


An  Ounce  of  Prevention 

Mr.  .lames  Bennett,  chief  electrical  inspector  of  the  Can- 
adian Fire  Unilerwriters'  Association,  has  issued  a  bulletin  to 
the  retail  merchanis  of  Monti'eal  with  the  abject  of  avoiding 
danger  by  fire  during  the  Christmas  season.  He  suggests  that 
merchants  should  give  the  association  an  opportunitj'  to  dis- 
cuss the  proper  manner  in  which  electrical  details  shoiild  be 
carried  out.  Mr.  Bennett  points  out  that  the  disa.strous  experi- 
ences of  other  cities,  resulting  from  a  neglect  of  such  matters 
proves  beyond  question  that  iiMsonable  precaution  taken  in 
due  time  is  to  be  preferred  to  lielalcid  and  extreme  measures 
enforced  only  in  time  of  public  ]ianic  and  wlicn  pi'i'li.-ips  it  is 
too  late  to  prevent  great  loss. 

City    Electrician    F.    A.    Cambridge,    of    Winnipeg,    lias    also 
exi)ressed  himself  forcibly  along  the  same  line  and  says  in  part: 

"The  question  of  defective  electrical  wiring  in  connection 
with  holiday  displays  is  seriously  engaging  the  attention  of  the 
city  electrical   department. 

"Merchants  have  been  asked  to  co-operate  in  the  work  of 
establishing  safe  conditions  by  submitting  to  the  electric:il 
in.speotor  prepared  plans  for  these   exhil)itions,  so  that   serious 


fire  hazards  involved  in  their  execution  may  be  pointed  out   and 
avoided. 

"Those  w-lio  do  not  have  the  welfare  of  the  city  snfficieutly 
at  heart  to  volunt;irily  avoid  these  dangerous  practices  should 
be  forced  to  do  so  by  the  proper  authorities,  and  public  opinion 
will  approve  any  effort  on  the  part  of  the  electrical  inspector 
which  tends  to  abolish  hazardous  conditions  coming  under  his 
.iurisdiction,  and  it  is  expected  the  reputable  business  men 
will,  by  both  precept  and  example,  actively  support  this  cam- 
paign." 


Much  Time  Saved 

The  Western  Union  Telegraph  Company  has  inaugurated  a 
new  service,  which,  if  it  works  out  favorably,  will  probably  be 
adopted  by  all  the  transcontinental  lines  both  in  the  United 
States  and  Canada.  A  merchant  in  Vancouver  dictates  a  letter 
to  a  customer  or  firm  in  London.  The  message  is  telegraphed 
across  the  country  to  New  York  at  the  usual  tolls.  At  New 
York  it  is  typewritten  as  received  and  put  in  a  special  stamped 
letter  and  depo.sited  on  a  mail  steamer  leaving  that  day.  Only 
an  extra  five  cents  for  postage  is  charged  for  this  extra  service. 
Thus  a  merchant  in  A'ancouver  can  -write  a  letter  at  noon  and 
have  it  catch  an  outgoing  liner  at  New  York  sailing  three  hours 
after  he  has  written  his  letter.  It  should  materially  facilitate 
rush  orders  and  aid  those  w-ith  whom  time  is  the  great  es- 
sential. 


Victoria  Power   Rates 

The  B.  C.  Electric  Company  last  year  promised  this  city 
that  they  would  supply  power  from  the  Jordan  river  plant  at 
one-half  what  it  was  then  costing  the  city  to  produce.  Exten- 
sive investigations  have  since  been  proceeding  and  Mr.  M. 
Hutchinson,  the  city's  electrical  superintendent,  states  that  the 
city  is  now  producing  power  for  about  2  cents  per  k.w.h.,  which 
would  mean  a  1  cent  rate  when  .Tordau  river  power  arrives. 
Pending  a  definite  decision  a  temporary  rate  of  1  1/1(1  cents 
per  k.w.h.  has  been  agreed  upon. 


Personals 

Mr.  W.  P.  Kobinsou,  representing  the  American  Electric  Fuse 
Company,  Muskekon,  Mich.,  has  opened  an  office  at  623  Traders 
Bank  building,  Toronto. 

Mr.  George  Stoever,  Toronto  representative  of  Fensterer  & 
Ruhe,  is  at  present  on  a  trip  to  Germany  and  the  Continent. 

Mr.  James  Bain,  recent  assistant  engineer  at  the  Beach  pump- 
ing station,  Hamilton,  has  been  appointed  chief  engineer  suc- 
ceeding Mr.  .l;imes   McFarlane,   resigned. 

Hon.  I.  B.  Lucas  recently  addresseil  the  Canadian  Club  of 
Berlin  on  the  subject  of  telephone  development.  Mr.  Lucas 
advocated  Dominion  ow'nership  of  the  trunk  lines. 

Mr.  James  W.  Crosby,  general  manager  of  the  Halifax  Elec- 
tric Tramway,  is  taking  a  Mediterranean  tour  for  the  benefit 
of  his  health. 

Mr.  H.  B.  Logan,  president  of  Dossert  &  Company,  has  also 
been  elected  president  of  the  American  Oil  Storage  Company,  :i 
New  Jersey  corporation  capitalized  at  $500,000  which  has  acquir- 
ed the  patent  rights  for  the  manufacture,  sale  and  rentals  of 
Keefe's  patent  sectional  steel  flange  storage  tanks.  Mr.  Logan 
is  well  known  in  the  electrical  trade  circles  through  his  connec- 
tion with  the  sucessful  development  of  Dossert  solderless  con- 
nectors. 

Mr.  J.  C.  Kelcey,  chief  of  the  sales  department  of  the  Kellogg 
Switchboard  &  Supjdy  Company,  and  also  well  known  in  the 
telephone  world  as  the  author  of  tliose  snappy  articles  appearing 
each  week  in  Telephony,  dealing  chiefly  with  the  Bell  monopolies, 
spent  a  couple  of  days  recently  in  Toronto.  Mr.  Kelcey  ex- 
pressed the  opinion  that  independent  telephone  conditions  in 
Canada   :ire  umisu;illy  prosjicrous. 
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Calgary's  Successful  Municipal  Railway  System 

For  the  first  eleven  months  of  the  year  Oalgary  's  street  rail- 
way nets  the  city  a  surplus  of  $51,763.  For  the  month  of  No- 
vember alone  the  net  earnings  are  $9,686.  By  the  end  of  the 
year  it  is  calculated  the  surplus  will  be  equivalent  to  a  two  mill 
tax  rate. 

The  gross  eiarnings  for  the  month  of  November  amounted  to 
$19,857.01,  and  the  expenditures  to  $10,170.58.  The  proportions 
operating  expense  to  revenue  was  51  per  cent.  The  earnings  of 
the  railway  for  the  first  eleven  months  amounts  to  over  $190,000. 
The  figures  showing  revenue  and  operating  expenses  for  eleven 
months,  and  the  estimates  made  at  the  beginning  of  the  year  by 
Manager  Thos.  H.  McCauley  for  the  twelve  months,  are  as  fol- 
lows. It  will  be  seen  that  the  eleven  months'  revenue 
already  exceeds  the  estimate  for  the  year.  It  is  worthy  of  note 
that  Calgary  adheres  to  the  businesslike  plan  of  putting  aside 
5  per  cent,  of  gross  revenue  for  reserve  account. 
Revenue. 

Estimated  revenue,  12  months    $170,500.00 

Actual  revenue,  11   months    190,757.88 

Operation  Expenses. 

Maintenance  of  way  and  structures — 

Estimated  cost,  12  months $7,500.00 

Actual  cost,  11  months   5,486.90 

Maintenance  of  equipment — 

Estimated  cost,  12  months   9,100.00 

Actual  cost,  11  months   11,015.06 

Transportation  and  operating — 

Estimated  cost,  12  months   90,400.00 

Actual  cost,  11  months   75,597.63 

General  expense — 

Estimated  cost,  12  months   8,500.00 

Actual  cost,  11  months 7,509.36 

Totals- 
Estimated  operating  expenses,  12  months   $115,400.00 

Actual  operating,  11  months   99,608.95 

Estimated  profits,  12  months   55,100.00 

Actual  profits,  11  months   91,148.93 

Less  fixed  charges,  11  months'  sinking  fund  and  in- 
terest at  $2,715.88  per  month   29,874.68 


$61,274.25 
Less  5  per  cent,  gross  revenue   (reserve  account)..         9,537.89 


Net  clear  profit,  to  credit  of  city  general  account.  ..     $51,736.36 


Development  of  La  CoUe  Falls 

Through  the  action  of  the  Prince  Albert  civic  authorities  a 
proposition  is  to  be  put  before  the  Doniinion  Government  which 
may  mean  that  the  work  of  rendering  the  Saskatchewan  river 
navigable  may  be  started  earlier  than  anticipated.  Engineers 
who  have  been  conducting  the  Government  surveys  on  the  river 
have  stated  that  one  of  the  most  difficult  plax:es  to  render  navig- 
able is  that  portion  of  the  stream  known  as  La  Colle  Falls.  The 
city  of  Prince  Albert,  as  has  already  been  announced,  has  de- 
cided to  construct  a  power  plant  at  this  falls  to  provide  the  city 
with  cheaper  power  and  light  than  is  obtainable  at  present.  The 
idea  of  the  engineers  is  that  combination  work  on  the  part  of 
the  city  and  government  at  La  Colle  Falls  would  save  money  to 
the  Government  in  making  the  river  navigable  at  that  point  and 
would  also  save  money  for  the  city  in  the  construction  of  the 
power  plant.  A  conference  has  already  taken  place  between  C. 
H.  Mitchell,  of  the  firm  of  Mitchell  &  Mitchell,  Toronto,  who  is 
the  city's  power  engineer,  and  the  Mayor  of  Prince  Albert,  and 
arrangements  have  been  made  to  approach  the  Government  in 
the  matter.  The  proposal  is  said  to  be  that  the  Government  pay 
one-half  the  cost  of  the  power  dam  and  two-thinis  of  the  cost  of 
the  power  canal  and  that  it  provide  its  own  locks.    This  schorno 


will  be  i>ressed  at  Ottawa  by  the  local  authorities.  The  city  has 
already  given  notice  that  it  will  in1;roduce  a  bill  at  the  coming 
session  of  the  Saskatchewan  Legislature  to  have  its  borrowing 
powers  extended  to  permit  of  the  financing  of  the  power  scheme, 
whicli  without  any  deal  with  the  Government  will  cost  the  city 
in  the  neighborhood  of  $450,000. 

It  will  be  remembered  that  the  La  Colle  Falls  is  a  low  head 
development,  about  28  feet,  on  the  North  Saskatchewan  river 
about  25  miles  from  Prince  Albert.  The  total  development  is 
said  to  be  10,000  h.p.,  but  it  is  probable  not  more  than  4,000  will 
be  developed  immediiitely.  Mr.  Mitchell  has  stated  his  belief 
that  power  can  be  delivered  at  the  city  limits  for  $20  per  horse- 
power. 


Hydro-Electric  Power  in  Midland  and  Penetang 

The  town  of  Midland  will  probably  obtain  a  supply  of  power 
from  the  Simcoe  Railway  &  Power  Company,  which  is  building 
a  6,000  horse-power  hydro-electric  development  at  the  Big  Chutes 
on  the  Severn  river,  some  27  miles  from  Midland.  It  is  under- 
stood the  town  was  unable  to  make  satisfactory  arrangements 
direct  with  the  company,  and  has  applied  to  the  Ontario  Hydro- 
Electric  Commission,  asking  them  to  make  arrangements  with 
the  development  company.  A  transmission  line  already  connects 
the  power  house  with  Midland,  and  if  arrangements  are  com- 
pleted it  is  proposed  to  extend  this  line  to  Penetanguishene.  The 
two  towns  would  require  about  1,500  horse-power  between  them. 
The  conditions  of  supply  and  rates  to  the  towns  will  in  all  prob- 
ability be  similar  to  those  under  which  power  is  purchased  from 
the  Ontario  Power  Company  and  sold  to  the  cities  and  towns  of 
southwestern  Ontario. 


Sidney  Electric  Power  Company 

The  Sidney  Electric  Power  Company  is  now  constructing  a 
power  house  near  Trenton  at  Dam  No.  2,  on  the  Trent  river, 
about  one-half  mile  north  of  the  G.T.R.  track.  The  generating 
apparatus  being  installed  consists  of  four  750  k.w.  vertical  type 
units,  60  cycles,  3  phase,  6,600  volts.  These  with  two  exciters 
are  being  supplied  by  Messrs.  Kilmer,  Pullen  &  Burnham,  Cana- 
dian agents  for  the  General  Electric  Company  of  Sweden.  The 
turbines  will  be  Jens  Orten-Boving  manufacture. 

A  transforming  station  is  also  being  constructed  near-by  to 
step  up  the  output  of  the  above  power  houses,  as  well  as  other 
small  power  houses  in  the  Trenton  vicinity,  controlled  by  the 
same  company.  Current  will  be  stepped  up  to  44,000  volts  for 
transmission  along  the  lines  of  the  Seymour  Power  &  Electric 
Company  to  Oshawa,  Bowmanville,  Cobourg,  Brighton,  Colborne, 
Trenton,  Belleville,  Lehigh  Portland  Cement  mill  and  other  sub- 
stations along  the  lake  front. 

The  step-up  transforming  station  will  contain,  at  present,  three 
3,000  k.v.a.,  3  phase  water  cooled  transformers,  to  be  furnished 
by  the  Canadian  Westinghouse  Company.  For  stepping  down  the 
voltage  in  the  various  sub-stations  above  mentioned  along  the 
lake  frout  thirteen  750  k.v.a.,  3  phase,  and  other  smaller  sized 
transformers  have  been  purchased  from  the  Canadian  General 
Electric  Company.  Some  of  the  Canadian  General  Electric  trans- 
formers have  been  in  operation  since  early  summer;  others  are 
being  installed  at  the  present  time,  notably  four  750  k.v.a.  units 
for  the  sub-station  of  the  Lehigh  Portland  Cement  Company,  who 
propose  running  their  mill  entirely  by  electricity  from  January 
1,  1911.    Smith,  Kerry  &  Chaco  are  electrical  engineers. 


Government  Telegraph  Lines 

The  report  on  Government  telegraph  lines  for  the  year  end- 
ing March  31st,  1910,  submitted  by  D.  II.  Kceley,  general  super- 
intendent, is  to  hand.  The  report  shows  that  the  total  number 
of  miles  now  operated  by  the  Government,  throughout  the 
Dominion,  amounts  to  7,494,  with  an  added  255  miles  of  sub- 
marine   c.'ililc.      TIk!    .norial    lines    are    distrihntcd    as    follows: 
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Newt'uuiullaud,  14  miles;  ISIovu  Scotia,  TOQ'/liJ  New  Brunswick, 
76V,;  Quebec,  2,006;  Ontario  28Va;  Nortliwest  Provinces,  1,117; 
British  Columbia,  l,OOOVi;  Yukon,  2,542V1>.  The  255  miles  of 
cables  are  distributed  among  Nova  Scotia,  with  31%;  New 
Brunswick,  with  11;  Quebec,  with  184%;  Ontario,  with  17%; 
and  British  Columbia,  with   1 1   miles. 

The  latest  figures  to  hand  showing  the  extent  of  the  four  tele- 
graph   lines    operating    in    the    Dominion    are    given    hereunder. 
The  total  length  of  line  of  the  four  systems  is  33,813  miles. 
Name  of  System.  Length  of  Lines  in  Miles. 

Aerial         Under-  Sub-         'J'otal. 

Pole  lino,     ground.       marine, 
(ireait   North    Western 

Telegraph    Go 11,386  11,386 

Canadian  Pacific  Tele- 
graph      12,004  3  12,007 

Western,    Union    Tele- 
graph  Co 2,639  32         2,671 

Government  Telegraph 

Service 7,404  255  7,749 


The  People's  Railway  Progress 

The  People 's  Kailway  Company  have  alreadj-  carried  by- 
laws in  eight  municipalities  amounting  to  $245,000,  and  on  .lau. 
2  they  have  four  to  be  voted  on,  amounting  in  all  to  $120,000. 
These  four  are  as  follows:  Fergus,  $20,000;  Grarafraxa  Town- 
ship, $40,000;  Luther  Township,  $30,000;  and  Proton  Township, 
$36,000.  The  present  outlook  is  that  these  by-laws  will  all  carry. 
There  has  also  been  1,442  shares  of  common  stock  sold,  par  value 
$100  per  share,  making  a  total  of  $389,200  stock  sold  in  all.  If 
the  four  by-laws,  which  are  being  voted  on  in  January,  are 
carried,  it  will  make  over  $515,000  of  stock  sold. 

Construction  work  on  this  road  was  started  on  the  4th  of 
July  last,  and  although  there  has  not  been  a  very  large  force 
of  men  at  work,  yet  the  construction  has  never  been  stopped, 
and  the  most  expensive  portion  of  the  work  between  Berlin  and 
tiuelph  is  now  completed.  The  company  are  building  the  road 
to  a  high  standard  of  specifications,  and  in  the  portion  between 
Berlin  and  Guelph,  will  not  have  anything  over  one  and  one- 
half  per  cent,  grades,  and  the  curves  are  very  easy.  By  oper- 
ating with  hydro-electric  power,  the  company  claims  it  will  be 
able  to  make  very  substantial   dividends. 


Iron  and  Steel  by  Electric  Process  in  Norway 

Experiments  to  produce  iron  and  steel  from  Norwegian  ores  by 
the  electric  process  have  been  made  during  the  last  three  or  four 
years,  partly  by  aid  from  the  Government,  in  response  to  a  peti- 
tion sent  to  the  Department  of  Commerce  and  Industries  by  the 
Christiania  Polytechnical  Society.  Private  interest  has  in  this 
manner  been  awakened,  and  the  industry  now  promises  to  be- 
come one  of  con.siderable  importance.  The  Norwegian  iron  ore 
is  often  so  poor  that  smelting  by  the  old  process  was  found  pro- 
fitless. 

The  owners  of  a  paper  mill  at  Tinfos,  in  Notodden,  Telemar- 
ken,  Norway,  have  for  some  time  been  making  experiments  for 
tlie  purpose  of  producing  iron  by  melting  iron  ore  by  the  use  of 
electricity  as  the  source  of  heat.  The  works  were  completed  iu 
February  last,  and  there  has  already  been  an  output  of  250  tons 
of  iron.  The  ore  used  has  been  mined  jjartly  at  Lango,  near 
Kragero,  and  partly  at  Klodeberg,  near  Areudal.  The  melting 
was  accomplished  by  the  use  of  an  eleetrie  furnace  of  about  500 
horse-power.  This  is  the  first  iron  produced  by  the  new  process, 
and  jn  commemoration  of  the  event  there  has  been  east  and  sent 
to  the  Christiania  University  an  ingot  of  the  metal  weighing  60 
kilos  and  provided  with  an  appropriate  inscription. 

A  stock  company,  styled  the  Ilardanger  iOlectric  Iron  &  Steel 
Works,  is  at  present  being  organized.  The  capital  stock  is  to  be 
$294,800,  of  which  there  has  already  been  sold  $160,800.  There 
are  4,-IOO  shares  of  $67  each.  The  works  are  to  be  located  at 
Ullcns\  an;;,   in    Ilardanger,  iin   tlic   west  coast,  and   the  object   is 


to  produce  iron  and  steel  from  Norwegian  ores  by  a  patented 
electric  process  of  Swedish  origin.  The  company  has  secured 
electric  energy  from  the  adjoining  water  power  at  Tysse,  for  a 
period  of  thirty  years,  at  a  cost  of  $8.04  per  horse-power;  4,200 
horse-power  will  be  rcquiren.  The  ore  to  be  used  is  to  be  bought 
from  mines  in  other  districts  on  the  best  obtainable  terms.  The 
transportation  of  the  ore  will  be  found  expensive,  but  it  is  be- 
lieved that  this  drawback  will  bo  offset  by  the  cheap  power  and 
excellent  harbor  facilities  at  the  place. 


British    Columbia    Electric   Railway  Technical 
School 

The  following  interesting  letter  has  been  received  from  one 
of  the  students  in  the  above  named  Technical  School.  Some 
such  system  as  here  described  is  in  operation  in  other  large 
operating  companies.  We  have  pleasure  in  printing  the  letter 
in  full. 

Vancouver,  November  20th,  1910. 
The  Editor  the  Canadian  Electrical  News: 
Dear  Sir, — I  am  sending  a  few  particulars  concerning  the 
British  Columbia  Electric  Railway  Technical  School  for  you  to 
publish  as  it  may  lead  to  inquiries  from  electrical  concerns  who 
contemplate  a  move  in  this  direction  and  at  the  same  time  we 
out  here  should  like  to  hear  from  any  of  your  readers  who 
are  already  doing  this  work. 

A  little  over  four  years  ago  some  of  the  employees  of  the 
comjiany  started  the  school  with  the  assistance  of  Prof.  J.  G. 
Lister  as  lecturer.  From  that  time  on  the  management  has  been 
in  the  hands  of  the  members.  After  passing  through  various 
vicissitudes  there  are  to-day  38  or  40  members  attending  ad- 
vanced and  elementary  classes  on  electrical  engineering.  It  is 
not  necessary  to  state  here  the  details  of  an  electrical  engineer- 
ing course  as  most  of  your  readers  will  be  acquainted  with  them, 
but  for  some  time  the  committee  of  the  school  have  been  try- 
ing to  devise  means  whereby  the  office  employees  could  obtain 
sufficient  information  of  electrical  work  as  applied  to  their 
work  iu  the  head   office  of  the   company. 

A  class  has  now  been  started,  known  as  the  commercial  class, 
and  aims  at  giving  general  information  of  the  operation  of  the 
company's  various  systems  and  dealing  with  matters  between 
the  employee  and  the  customer.  One  night  during  the  week  a 
lecture  is  given  on  some  subject  and  the  following  week  it  is 
discussed  amongst  the  men.  This  enables  them  to  bring  up  the 
subject  as  it  applied  to  their  work. 

To  satisfy  the  customer  it  is  necessary  to  understand  the 
fundamental  principles  of  the  work,  and  following  are  a  few  of 
the  subjects  to  be  dealt  with: 

Meters. — What  is  to  be  measured;  ampere;  volt;  watt;  mean- 
ing of  term  watt  hour  and  kilowatt  hour;  how  to  read  meters; 
meter  connections. 

Lamps. — Candle  power  as  unit  for  usefulness;  filaments  of 
lamps  and  their  intrinsic  values  as  illuminants;  ageing  of  lamps, 
cause  of,  hence  simple  construction  of  lamps. 

Electric  Power. — Application;  classes  of  motors;  cost  to  op- 
erate. 

Electric  Heating  Devices. — Their  efficiencies  and  erouomical 
working. 

Electric  Fans. — Tiieir  construction,  uses,  and  efficiency. 
Fuses. — Their  use  and  method  of  installation. 
House  Wiring. — General  arrangement  of  wiring  and   require- 
ments of  city  by-law 

Transmission  and  Distribution  of  Current. — Necessity  for  ac- 
curate records;  alternating  current;  direct  current;  application. 
The   company  has   fitted   up   a   lecture  room   and   places   anv- 
thing  from  its  plant  at  our  disposal. 

The  management  of  the  school  is  in  the  hands  of  II.  E.  Grant, 
president;  M.  K.  Ney,  vice-president;  J.  Priostman,  1{.  Lyon  E. 
Milner,  committee;   Arthur  1'.   Brown,  secretary-treasurer. 

The  members  pay  $1  per  month,  and  the  company  also  offers 
$1  per  nuunbcr  per  month  to  n\eet  expenses. 
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Niagara  Power  in  Hespeler 

'I'liG  ttnvn  (if  llespi'Jcr  hiis  contr.-iclc'd  with  tlic  llydTO-Electric 
Commission  for  300  horse  power.  It  will  be  supplied  from  fhe 
town  of  Preston,  whore  one  of  the  main  step-down  transforming 
stations  is  located,  the  plan  of  which  was  described  in  the 
November  issue  of  the  "Electrical  News." 

From  Preston  to  Hespeler  the  current  is  carried  liy  two  3- 
phase.  No.  2  stranded  aluminium  cables.  The  wires  arc  car- 
ried on  Idaho  cedar  poles  at  a  pressure  of  6,600  watts.  En- 
tering the  substation  the  current  passes  through  remote  con- 
trol high  tension  oil  switches  to  two  100  lew.  transformers, 
where  the  6,600  volts  is  reduced  to  2,200  volts. 
Street  Lighting. 
The  lighting  of  the  town  of  Hespeler  is  lieing  accomplished 
by  means  of  a  2.5  cycle  synchronous  motor,  driving  a  60  cycle 
single  phase  generator.  This  arrangement  is  practically  the 
same  as  a  frequency  changer,  excepting  that  the  machines  are 
separate.  By  this  system  the  incandescent  lighting  will  be 
accomplishe<l  by  a  60  cycle  current,  which  is  generally  admitted 
to  give  somewhat  better  satisfaction  than  a  2.'5  cycle  current. 
The  present  system  of  enclosed  arc  street  lighting  will  be  main- 
tained for  some  little  time,  but  will  be  removed  from  the  central 
portion  of  the  town  and  used  only  in  the  outlying  districts.  It 
is  the  intention  of  the  corporation  to  install  series  tungsten 
street  lighting  throughout  the  central  portion  of  the  town.  These 
will  be  mounted  on  brackets  on  the  present  pole  lines. 
Power  Supply. 
For  power  purposes  the  2,200  volt  2.5  cycle  current  will  be 
stepped  down  to  550  volts,  by  means  of  local  transformers  at 
each  individual  manufactory.  One  of  the  objects  in  installing 
the  synchronous  motor  is  to  have  it  serve  as  a  corrector  of 
the  power  factor  on  the  power  line. 

The  K.  Forbes  Company,  the  largest  consumer  of  power  at 
the  present  time,  will  take  their  power  from  the  6,600  volt 
lines  at  a  point  immediately  opposite  their  factories,  and  will 
handle  the  same  through  similar  station  equipment  to  that  be- 
ing installed  at  the  municipal  substation.  The  Forbes  Com- 
pany are  the  largest  woolen  manufacturers  in  the  Dominion, 
employing  in  the  neighborhood  of  700  employees.  Their  pres- 
ent power  requirements  call  for  about  1,300  horse  power  in 
steam.  They  are  at  the  present  time  installing  a  number  of 
small  sized  25  cycle  motors,  which  will  be  gradually  increased 
as  their  present  60  cycle  outfit  is  foun-d  to  be  too  small  or  re- 
quires renewing. 

Messrs.  A.  B.  Jardine  &  Company,  one  of  the  foremost  and 
up-to-date  manufacturers  of  taps  and  dies,  pipe  cutting  ma- 
chinery, tire  upsetters,  and  various  other  types  of  small  ma- 
chinery, are  equipping  their  entire  plant  with  25  cycle  induc- 
tion motors.  This  company  have  recently  built  a  large  addition 
to  their  works,  and  are  bringing  their  shops  into  a  very  up-to- 
date  condition. 

Another  user  of  power  is  the  Hespeler  Furniture  Company, 
a  concern  owned  locally,  and  manufacturing  a  very  Irigh  grade 
of  bedroom  and  dining  room  furniture.  They  at  present  em- 
ploy about  150  men,  and  are  running  overtime  to  keep  up  with 
their   orders. 

Various  other  industries  using  the  Jlyiiro  power  are  the 
Canada  Machinery  Corporation,  the  Universal  Lightning  Rod 
Company,  and  a  number  of  small  concerns. 

The  switchboard  equipment  in  the  station  is  com))osed  of 
three  panels,  one  of  which  is  equipped  with  the  receiving  instru- 
ments, the  second  of  which  is  for  power  purposes,  and  the 
tliird  panel  is  used  for  the  control  of  the  .synchronous  motor. 
The  entire  equipment  is  being  supplied  by  the  Canadian  Gen- 
eral Elctrie  Company,  and  the  old  equipment  in  the  station  is 
being  remodelled  to  conform  with  the  more  up-to-date  modern 
style  of  the  now  equipment.  The  incoming  lines  and  the  sta- 
tion equipment  are  protected  by  electrolytic  lightning  arrest- 
ers, which  are  considered  to  be  the  highest  aehieveuient  in  this 
class  of  apparatus. 


The  town  of  Hespeler  is  located  on  the  Kiver  Speed,  nine 
miles  south  of  Guelph,  five  miles  north  of  Gait,  and  is  served 
by  the  Grand  Trunk  and  Canadian  Pacific  Railways,  which  give 
the  town  excellent  shipping  facilities. 

There  is  at  present  a  very  large  woolen  mill  standing  idle  in 
the  town,  but  the  same  is  expected  to  be  got  into  running  con- 
dition in  a  short  time. 

The  management  of  the  municipal  eliM'tric  light  system  is  in 
the  hands  of  a  committee  of  the  council  appointed  each  year. 
The  committee  for  the  past  year,  which,  it  may  be  added,  is  the 
same  as  for  the  four  years  preceding,  is  composed  of  Messrs. 
li.  E.  Weaver,  chairman,  R.  .1.  Lockhart  and  Henry  Karch.  To 
Chairman  Weaver  especially  belongs  much  of  the  credit  of  the 
successful  working  out  of  the  hydro-electric  scheme  in  Hespeler. 


Calgary  Municipal  Power  Site 

The  city  of  Calgarj'  and  the  Western  Canada  Power  Company 
both  laid  elaim  to  a  power  site  near  the  junction  of  the  Elbow 
river  and  Canyon  creek.  The  Dominion  Government  was  called 
upon  to  decide  which  had  prior  riglit.  The  city  has  received 
word  from  the  Hon.  Frank  Oliver,  Minister  of  the  Interior,  offer- 
ing an  agreement  on  the  following  conditions,  wliicli  tlie  city 
must  accept  before  .lanuary  1,  1911: 

1.  The  city  must  spend  $50,000  on  actual  power  development 
operations  during  the  year  1011. 

2.  The  city  must  spend  $100,000  on  actual  power  development 
operations  during  the  j'ear  1912. 

3.  The  city  must  have  a  minimum  amount  of  2,000  effective 
horse-power  developed  and  ready  for  use  by  the  1st  of  .lanuary, 
1914. 

4.  The  city  must  develop  the  power  to  a  maximum  capacity  of 
5,000  horse-power  at  any  time  after  l.st  January,  1914,  should 
the  Minister  consider  it  necessary  or  advisable  in  the  public  in- 
terest. If  the  city  is  satisfied  with  this  maximum  amount, 
namely,  5,000  horse-power,  up  to  which  the  Minister  may  compel 
the  develojiment,  it  will  have  no  further  call  or  claim  upon  any 
additional  power  which  the  flowage  of  the  river  may  be  capable 
of  develoijing  at  or  near  the  city's  power  site.  If  the  city  de- 
sires to  increase  the  amount  of  this  maximum  power  up  to  which 
the  Minister  may  compel  it  to  develop  the  power,  the  Depart- 
ment will  consider  the  matter  upon  the  city  telegraphing  the 
amount  it  will  consider  satisfactory. 

5.  Development  operations  by  the  city  to  be  subject  to  ap- 
proval of  a  consulting  engineer  and  inspector  during  construc- 
tion, to  be  retained  and  appointed  bj-  the  Minister  at  the  city's 
expense. 

6.  The  city  to  assume  all  risks  in  connection  with  ni.-nntcnance 
and  operation  of  all  works. 

7.  The  city  to  indemnify  the  crown  against  all  actions,  claims 
or  demands  against  it  by  reason  of  the  construction,  erection, 
maintenance  or  operation  of  said  works. 

8.  Schedule  of  rates  proposed  to  be  charged  consumers  of 
power  to  be  submitted  to  the  Board  of  Railway  Commissioners 
of  Canada  for  approval  before  the  issuance  by  the  Department 
of  the  license  provided  by  the  agreement. 

Mr.  Kennedy,  Jr.,  of  Montreal,  is  at  present  preparing  a  report 
on  tlie  value  of  this  power  site,  and  it  is  improbable  the  city 
will  be  in  a  position  to  give  the  Government  an  immediate 
answer. 


Twenty-four  Hour  Service  for  Fredericton 

l''(plliiwiiit;  ri-iM|uent  rec|uests  from  their  customers,  the  Fred- 
ericton, N.B.,  CJaslight  Company  has  decided  to  make  a  trial  of 
twenty-four  hour  service  for  throe  or  four  months  to  ascertain 
wliat  business  inducements  may  offer  for  the  continuance  of  the 
service.  It  is  the  intention  of  the  company  in  the  meantime  to 
have  an  active  canvas  made  of  all  concerns  and  individuals  who 
might  bo  induced  to  use  electrical  jiowcr. 
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The  company  have  decided  to  introduco  tlu^  (lal  rate  system  of 
electric  li^'litinj;,  making  a  contract  to  light  the  dwellings  at  so 
much  per  year,  payable  in  monthly  instalments  in  advance.  The 
new  scheme  is  for  the  smaller  class  of  residences  only,  as  the 
installation  is  limited  to  ten  lights;  but  if  a  contract  is  made 
for  a  maximum  of  five  lights,  for  instance,  any  five  of  the  ten 
lights  of  the  installation  may  bo  kept  burning  for  as  long  a 
period  of  twenty-four  hours  as  tl)0  customer  desires,  a  limiter 
preventing  more  than  five  lights  burning  at  once.  All  wiring 
and  installation  ilone  for  customers  under  the  flat  rate  plan  will 
be  at  cost  and  the  tungsten  lamps,  which  are  to  be  used  under 
the  contract,  will  also  be  sold  at  cost.  Tlie  follou-ing  rates  will 
obtain  under  the  flat  rate  contract: 

Four    10  watt  lamps $l.2-'J  per  month. 

Five    20  watt  lamps l.oO  per  month. 

Six      20  watt  lamps 1.75  per  month. 


Steady  Progress  of  Calgary  Power  Company 

The  power  house  and  step-up  transforiner  house  buildings  at 
Kananaskis  Falls,  on  the  Bow  river,  are  nearly  completed,  and 
the  turbines  are  being  installed.  The  initial  installation  consists 
of  two  3,7.50  h.p.  turbines,  Jens  Orten-Boving  manufacture.  These 
will  drive  two  2,.500  k.v.a.,  12,000  volt,  60  cycle,  horizontal  type, 
Canadian  General  Electric  generators,  which  were  delivered 
about  December  1.  The  installation  of  these  will  be  completed 
early  in  the  new  year.  The  accompanying  figure  represents  the 
general  layout  of  the  Calgary  plant.  No's  2  and  3  are  the 
units  now  being  placed. 

The  .5.5,000  volt,  47  mile,  transmission  line  to  Calgary  is  pretty 
well  completed.  The  double  circuit  12,000  volt,  8  mile  line  to 
the  Western  Canada  Cement  Company's  mill  at  Exshaw  is  quite 


complete,  as  is  also  the  sub-station  at  this  point,  and  everything 
is  in  readiness  for  the  delivery  of  3,000  h.p.  to  the  Cement  Com- 
l)any.  The  transmission  wires  are  carried  on  wooden  jioles. 
Aluminium  cable  is  used  throughout  and  was  supplied  by  the 
Northern  AJumiuum  Company.  The  insulators  are  the  pin  type, 
Locke  manufacture. 

The  main  terminal  station  in  Galgarj'  is  well  under  way.  The 
station  equipment  is  designed  for  receiving  current  at  5-5,000 
volts  and  stcjiping  it  down  to  12,000  volts,  24,000  volts  and  600 
volts.  The  600  volt  circuit  will  suj)ply  the  Alberta  Portland 
(jement  Company,  who  are  under  contract  to  use  1,500  h.p.  as 
soon  as  the  system  is  in  operation.  The  other  two  circuits  will 
feed  the  city  of  Calgary,  who  are  under  contract  with  the  Cal- 
gary Power  Company  to  take  a  minimum  of  2,000  h,p. 

The  step-up  transforming  station  at  the  falls  will  contain 
three  3,000  k.v.a.  3  phase  units  and  the  Calagry  terminal  station 
will  contain  a  total  of  8,500  k.v.a.  transformer  capacity  to  take 
care  of  the  city  of  Calgary  and  the  Cement  Company.  This 
apparatus  is  being  supplied  by  the  Canadian  Westinghouse,  as  is 
also  all  switching  equipment  for  both  stations. 

The  dam  and  headworks  are  making  good  progress  and  every- 
thing points  to  the  probability  that  the  plant  will  be  in  opera- 
tion early  in  the  spring. 

Already  the  demand  for  more  power  has  necessitated  the  plac- 
ing of  an  order  for  a  third  unit,  provision  for  which  was  made  in 
the  originail  plan  of  the  power  house  as  shown  in  the  figure.  The 
third  turbine  will  be  6,000  h.p.  capacity  and  is  already  being 
built.  The  Wellman-Seaver-Morgan  Company,  of  Cleveland, 
Ohio,  have  the  order.  The  third  generator  will  have  a  capacity 
of  4,000  k.v.a.,  and  will  be  installed  by  the  Canadian  Genera) 
Electric  Company.  The  installation  of  this  third  unit  is  to  be 
completed  early  in  the  year.  Smith,  Kerry  &  Chace,  Toronto, 
are  the  consulting  engineers. 


^Tc^f — 5'       fXff  ~ 
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New  Electric  Freight  Locomotive 

'J'he  accoiiipaiiyiiig  illustration  represents  un  eilectric  locomo- 
tive for  freight  service  recently  built  by  the  Baldwin  Locomotive 
Works  for  the  Gait,  Preston  &  Hespeler  Street  Railway  Com- 
pany. The  mechanical  parts  of  this  locomotive  were  finished 
and  assembled  at  the  Baldwin  Locomotive  WorUs,  and  the 
machine  was  then  shipped  to  the  Westinghouse  Electric  &  Manu- 
facturing Company,  by  whom  the  electrical  equipment  was  made 
and  applied.  This  locomotive  is  of  double  swivelling  truck  type, 
with  rigid  frame  and  centrally  located  cab.  The  trucks  are  of 
the  equalized  pedestal  type,  with  square  wrought  iron  frames 
and  semi-ellipitic  springs.  Each  axle  carries  a  motor,  -which  is 
wound  for  550  volts.  The  wheels  have  cast  iron  centres,  with 
steel  tires  bolted  on.  The  flanges,  journals,  and  boxes  are  M.C.B. 
standard.  The  wheels  were  furnished  by  the  Standard  Steel 
Works.  The  longitudinal  frame  sills  consist  of  four  10-ineh 
channels,  the  width  over  the  outside  sills  being  92  inches.  The 
end  bumpers  are  of  cast  iron.  They  have  heavy  lugs  which  are 
riveted   to   the   longitudinal   sills,   and   carry   M.C.B.    automatic 


New  Locomotive  for  Gait,  Preston  and  Hespeler  Ry.  Co. 

couplers.  Suitable  .steps  arc  provided  at  each  end.  The  frame 
bolster  truss  members  consist  of  wrought  iron  plates,  1%  by  15 
inches,  which  are  strongly  braced.  The  entire  frame  construc- 
tion is  most  substantial. 

The  cab  is  of  wood,  and  is  roomy  and  convenient,  with  four 
windows  in  each  side.  These,  with  additional  windows  in  the 
ends,  give  the  operator  an  unobstructed  view  in  all  directions. 
Suitable  hoods  at  either  end  of  the  cab,  cover  the  resistance  and 
other  electrical  equipment. 

This  locomotive  is  fitted  with  a  hand  brake  on  all  the  wheels, 
also  with  the  Westinghouse  air  brake,  schedule  ET,  with  motor 
driven  compressor.  Sand  boxes,  with  pneumatic  sanders,  are 
provided  at  each  end.  The  equipment  also  includes  a  bell  and 
whistle. 

The  principal  dimensions  are  as  follows:  Gauge  of  track,  -1 
feet,  8%  inches;  wheel  base  of  each  truck,  7  feet  4  inches; 
wheel  base,  total  of  locomotive,  29  feet;  dia/meter  of  driving- 
wheels,  outside,  36  inches;  diameter  of  driving-wheels,  centres, 
31  inches;  journals,  5  inches  x  9  inches;  width,  9  feet;  height 
to  top  of  cab,  12  feet;  length,  36  feet;  weight,  100,000  pounds. 


Orangeviile  Makes  Light  and  Power  Agreement 

A  new  street  lighting  agreement  has  been  signed  by  the  Town 
of  Orangeviile  and  the  Dufferin  Light  &  Power  Company.  The 
contract  runs  for  a  period  of  five  years,  dating  fro.m  December 
2nd,  1910.  The  town  agrees  to  pay  $1,.560  a  year  for  the  street 
lighting,  the  streets  to  be  illuminated  by  109  tungsten  lamps  of 
the  following  candle  power:  -12  of  100  c.  p.,  64  of  SO  c.  p.,  and 
33  of  ."iO  c.  p.  In  addition  the  contract  calls  for  2.5  lights  of  at 
least  16  (■■  p.  each  for  the  Town  Hall,  7  lights  of  at  leant  16  c.  p. 


each  for  tlie  Band  Stand  on  Alexandra  Park,  and  all  the  lights 
required  to  illuminate  the  Public  Library  building,  inside  and 
outside,  including  the  Council  Chamber.  The  company  agrees  to 
supply  additional  tungsten  lamjis  for  street  lighting,  including 
bracket,  wire  and  other  necessary  equipment,  for  $15.60  a  year, 
taking  an  80  candle  power  lamp  as  the  standard.  All  street 
lamps  are  to  be  lighted  continuously  from  sunset  until  sunrise 
every  night  in  the  year.  The  lamps  are  to  be  placed  from  16  to 
20  feet  above  the  ground,  mounted  on  goose  neck  brackets  or 
suspended  in  the  centre  of  the  street  by  a  wire  cable,  and  must 
have  metal  reflectors  of  the  radial  type  not  less  than  18  inches  in 
diameter.  The  company  undertakes  to  change  the  location  of 
any  lights  which  the  corporation  requires  to  be  moved  at  the 
actual  cost  of  making  the  change.  Provision  is  made  for  an 
abatement  computed  on  the  basis  of  $15.60  per  80  c.  p.  lamp  for 
all  lights  not  lighted  or  in  operation,  no  matter  what  the  cause 
may  be. 

The  rates  to  private  customers  are — 9  cents  per  k.w.h.,  to  pri- 
vate houses  and  10  cents  per  k.w.h.  to  business  places,  all  re- 
newals free.  The  contract  also  binds  the  company  to  furnish  not 
less  than  100  horse-power  for  manufacturing  purposes  between 
the  hours  of  7  a.m.  and  6  p.m.  each  day  in  the  year  except  Sun- 
days. The  prices  being  for  constant  load,  10  hours  per  day,  300 
days  a  year,  for  one  k.w.  and  up  to  five  k.w.,  2  cents  per  k.w.h.; 
for  five  k.w.  and  up  to  ten  k.w.  1%  cents  per  k.w.h.;  ten  k.w. 
and  up  to  twenty-five  k.w.  1%  cents  per  k.w.h.;  twenty-five  k.w. 
and  up  to  forty  k.w.  H4  cents  per  k.w.h.;  for  forty  k.w.  or  more, 
1  cent  per  k.w.h.  Rates  for  intermittent  loads  are  to  be  subject 
to  special  agreement. 

In  the  event  of  a  breakdown  the  company  is  released  from  its 
obligation  to  light  the  streets  for  a  period  of  ten  days  and  liable 
to  a  penalty  of  $25  a  day  thereafter  up  to  thirty  days,  when 
eitlier  of  the  parties  shall  be  at  liberty  to  cancel  the  contract. 


The  Electric  Power  Company,  Limited 

A  system  which  almost  riv;ils  iu  magnitude  that  of  the  On- 
tario Hydro-Electric  Power  Commission  in  southwestern  On- 
tario and  which  is  even  more  extended  than  the  latter  inas- 
much as  not  only  the  generation  and  distribution  are  both  eon- 
trolled  by  the  saime  company  but  also  the  operation  of  practi- 
cally all  the  electric  plants  of  any  considerable  size  within  an 
area  measuring  some  100  miles  long  by  50  miles  wide,  has  re- 
cently been  organized  under  the  name  of  the  Electric  Power 
Company,  Limited. 

The  area  served  by  this  company  lies  between  Toronto,  on 
the  west,  Kingston  on  the  east,  Lake  Ontario  on  the  south,  ex- 
tending as  far  north  practicall}-  as  there  is  need  of  electric 
service.  The  new  organization  is  in  the  form  of  a  holding  com- 
pany controlling  at  the  present  moment  the  following  companies, 
which  until  recently  have  for  the  most  part  operated  separately: 

The  Seymour  Power  &  Electric  Company,  Limited. 
The  Peterborough   Light   &   Power  Company,  Limited. 
The  Peterborough  Radial  Railway  Company. 
The  Auburn   Power  Company  of  Peterborough,  Limited. 
The  Trenton    Electric    &    Water    Company,   Limited. 
The  Sidney  Electric   Power  Company,  Limited. 
Tlie  Nipissing  Power  Company,  Ijimited. 
Oshawa  Electric  Light  Company,  Limited. 
The  City  Gas  Company  of  Oshawa,  Limited. 
Cobourg  Utilities  Corporation,  limited. 
Northumberland  Durham  Power  Company,  Tiiiiiited. 
Central   Ontario  Power  Company,  Ijimited. 

The  Electric  Power  Company  derives  its  energy  chiefly  at  the 
present  time  from  the  plant  of  the  Seymour  Power  &  Electric 
Company  at  Camphellford,  but  also  operates  a  number  of  small 
gc'nerating  plants;  also  controls  and  will  develop  as  speedily  as 
possible  a  number  of  powers  along  the  route  of  the  Trent 
X'alley  can;i1  from  Burleigh  E;ills  to  Trenton.  These  water  powers 
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Map   Sliowing    Area   tn   be   St-rvreil    by   the    Electric   Power   Compawy,    Limited 


on  the  Trent  and  Otouabee  rivers  lie  in  three  groups  located  as 
follows : 

(1)  Between  Buckhorn  lake  and  Peterborough,  a  distance  of 
20  miles. 

(2)  Between  Healy  Palls  and  Bradley  bay,  a  distance  of  10 
miles. 

(3)  Between  Frankford  and  the  Bay  of  Quinte,  a  distance 
of  6  miles. 

The  Electric  Power  Company'  having  large  holdings  of  water 
rights  in  each  of  these  three  groups,  will  develop  the  various 
powers  as  warranted  by  the  power  market.  Location  of  various 
water  powers  in  the  district,  together  with  present  and  proposed 
power  houses,  substations  and  transmission  lines,  is  shown  on 
accompanying  map. 

Hydro-electric  power  is  actually  being  delivered  from  five 
points  to  the  extent  of  about  10,000  h.p.,  and  this  is  being  dis- 
tributed over  about  130  miles  of  44,000  volt  transmission  lines 
to  seven  dift'erent  substations.  Two  other  power  houses  having 
a  combined  capacity  of  75,000  h.p.,  are  now  under  construction, 
and  in  the  course  of  six  months  the  length  of  transmission  lines 
and  the  number  of  substations  will  be  more  than  doubled  by 
the  completion  of  works  now  under  construction.  The  ultimate 
development  will  reach  in  the  neighborhood  of  100,000  h.p.  The 
district  to  be  served  will  reach  from  Oshawa  to  Kingston  and 
will  cover  an  area  of  approximately  5,000  square  miles.  The 
present  population  of  this  area  is  approximately  250,000,  and 
contains  such  cities  and  towns  as  Peterborough,  Kingston,  Belle- 
ville. Oshawa,  Lindsay.  Cobourg,  Port  Hope,  Bowmanville,  Tren- 
ton, Campbellford,  Napanee,  Deseronto,  Madoc  and  Picton.  Be- 
sides the  general  distribution  of  light  and  power  in  the  various 
towns  and  cities  in  this  district  the  Electric  Power  Company 
have  secured  many  private  customers  who  take  large  amounts 
of  power.  Among  these  are  the  Canada  Cement  Company,  who 
will  drive  their  entire  mills  near  Belleville  by  electric  power 
on  and  after  ./anuary  1st,  liUl,  from  that  date  taking  power 
from  the  Electric  Power  Company,  and  the  Northumberland 
I'ulp  Company,  who  have  recently  completed  a  mill  at  Camp 
bellford,  where  about  2,000  h.p.  will  be  utilized. 

Generally  speaking,  the  rates  vary  from  $15  to  $25  per  h.p. 
for  24  hour  power,  according  to  nature  of  business  carried  on 
by  the  various  power  users  and  their  distance  from  the  power 
jdants. 

Substations  are  now  being  constructed  at  Oshawa,  Port  Hope, 


Cobourg,  Bowmanville,  Brighton,  Colborne  and  other  points  in 
order  to  furnish  the  entire  light  and  power  service  in  these 
various  towns  and  supersede  the  old  steam  and  water  driven 
jdants  now  in  operation  at  these  places.  Substations  for  simi- 
lar purposes  are  already  in  operation  at  Belleville,  Trenton, 
Stirling  and  Madoc. 

The  president  of  the  Electric  Power  Company  is  Mr.  J.  G.  G. 
Kerry;  secretar}',  Mr.  A.  B.  Colville.  The  head  office  of  the  com- 
pany is  in  Toronto;  the  general  manager's  and  superintendent's 
offices  in  Belleville.  Smith,  Kerry  &  Chace,  Toronto,  are  the 
designing,   constructing  and   operating  engineers. 


Activity  in   Ottawa 

The  Ottawa  Car  Co.  has  installed  a  new  250  h.p.  2-phase,  2200- 
volt  motor  in  their  factory,  to  which  they  are  making  consider- 
able additions.  This  company  is  constructing  eighteen  new  cars 
of  the  pay-as-you-enter  type  for  the  Ottawa  Electric  Company. 
This  is  evident  proof  that  the  "pay-as-you-enter "  system  has 
"caught  on"  in  Ottawa.  These  cars  are  the  last  word  in  up- 
to-dateness  as  regards  comfort,  sanitation  and  ease  of  loading 
or  empt}*ing.  They  "Eave  specious  enclosed  rear  vestibules, 
centre  aisles,  two  rows  of  rattan  or  cane-covered  seats  facing 
forward,  push-ibuttons,  electric  heaters  for  each  seat,  and  com- 
pressed air  door  control.  Entrance  is  by  the  rear,  and  exit  by 
the  front  vestibule. 

The  Ottawa  Municipal  Electric  Department  has  completed  a 
six-duct  conduit  for  carrying  their  trunk  lines  undergonnd  from 
power  house  to  distributing  station.  One  six-foot  oval-shaped 
manhole  is  at  each  street  intersection.  The  power  will  be  sup- 
plied at  10,000  volts. 

The  city  of  Ottawa  proposes  to  light  Sparks  street  with  orna- 
mental iron  poles  about  75  feet  apart,  5  Tungsten  lamps  to  a 
pole.  It  is  proposed  to  have  each  lamp  80  c.p.  The  lighting  is 
being  done  under  the  Municip.al  Act,  sub-section  2,  section  686, 
as  a  local  improvement.  Out  of  the  general  fund  the  city-  is 
maldng  the  same  allowance  as  that  formerly  paid  for  the  old 
street  lighting  arcs  in  the  proposed  new  lighting  area.  Without 
this  allowance  the  frontage  tax  charged  to  the  property  owners 
would  be  6c.  per  foot  front  per  month.  Deducting  this  allow- 
ance the  property  owners  will  pay  5c.  per  foot  front  per  mouth. 


Hydraulic   power   to    the   amount   of   805,675    horse   power   is 
now  being  continuously  developed  in  Italy. 
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Fort  William  a  Progressive  City 

Tlie  years  of  lOUD  mid  1!)10  iu  I'ort  William  have  bocn  marked 
by  treiiipnclous  chaii;.'es.  The  present  mayor,  L.  L.  Peltier,  has 
been  greatly  responsible  for  the  steady  progress  which  has 
marked  the  past  two  seasons,  sueh  as  block  paved  streets,  first- 
class  street  railway  construction,  improvi'iiiont  to  the  sewage 
system,  good  roads  leading  to  the  farming  community  surround- 
ing the  city,  rural  telephone  systems  and  other  improvements 
almost  too  numerous  to  mention.  Among  the  latest  inipro»'c- 
ments  wliich  lie  has  authorized  is  tungsten  street  ligliting  in  tlie 
business  districts,  changing  from  b'.(i  ampere  series  arc,  a  block 
apart,  to  ornamental  3-lighit  standards  50  feet  apart,  on  both 
sides  of  the  street.  On  Victoria  avenne  the  wooden  trolley 
poles  are  being  replaced  by  combination  steel  and  iron  poles 
with  an  ornamental  casing  having  4  lights  12  feet  high.  These 
poles  are  placed  about  98  feet  apart  on  both  sides  of  the  road. 
The  Slight  standards  will  be  equipped  with  3-100  watt  tung- 
sten lamps  in  multiple,  while  the  four  light  will  have  4-100 
watt  lamps  in  series  with  the  arc  circuits.  Already  the  white 
way  lias  been  started.  Around  the  city  hall  8  Jandus  lamp 
standards  have  been  erected,  each  having  3-100  watt  tungstens 
wired  in  multiple.  This  is  a  great  improvement  and  the  people 
are  enthusiastic  over  the  adoption  of  this  new  type  of  street 
lighting.  The  change  from  arcs  to  the  tungstens  was  first  sug- 
gested by  H.  T.  Breay,  of  the  firm  of  Culley  &  Breay,  late  of 
Hamilton,  Ont.  Mr.  Breay's  suggestions  were  taken  up  bj-  the 
mayor  and  council  after  consultation  with  Mr.  Farquharson, 
the  manager  of  Public  Utilities,  who,  in  turn,  recommended  it 
heartily.  The  actual  work  is  being  rushed  under  the  supervision 
of  Mr.  Farquharson,  the  material  being  supplied  by  Culley  & 
Breay.  At  present  there  are  .52  standards  purchased  to  be 
ereoted  this  year,  which  is  only  a  start  on  a  scheme  which  Fort 
William  belie%'es  will  stamp  it  as  one  of  the  most  progressive 
cities  in  the  Dominion. 


Large  Water  Wheel  Alternators 

The  Cliff  Electrical  Distributing  Company  of  Niagara  Falls, 
which  takes  power  off  the  turbines  of  the  Niagara  Hydraulic 
Power  Manufacturing  Comijany,  have  just  placed  an  order  with 
AlHs-Chalmers    Conipanv    for    another    fwOO    k.w.     12.000    volt. 


t    •   •   • 


The  .Sixlb  ('),."|()(»  K.VV.,  A.C.Ji.  (jenerator  being  in.stalleil 
liy  the  ClilT  C'ompany. 

three  phase,  S-l  cycle  alternator  (see  figure).  Tliis  makes  the 
sixth  of  the.se  large  machines  to  be  installed  in  the  new  power 
hones  of  this   company. 

These  alternators  have  hren  of  particular  int(;rest  to  the 
engineering  profession  because  of  the  unuHual  and  geculiM 
features   of  their  design   and   loii.struction   made   necessary  by 


the  conditions  of  operatiou.  On  account  of  the  possibility, 
which  is  often  present  in  hydraulic  turbine  installations,  of  the 
turbine  running  at  excessive  speed,  it  was  necessary  to  construct 
the  alternators  so  that  they  would  be  safe  under  runaway  con- 
ditions. The  nurmal  speed  of  these  machines  is  300  r.p.m.,  but 
they  are  designed  with  an  over  speed  safety  factor  of  7-j  per 
cent.,  which  enables  them  to  rim  safely  at  •'52.5  r.p.m.,  or  about 
five  times  as  great  as  that  of  machines  of  the  same  capacity 
when  driven  by  steam  engines.  The  value  of  these  pri'cautious 
and  the  success  which  attended  the  machines  was  recently  very 
forcibly  illustrated.  During  ad.justments  to  one  of  the  turliine 
gates  an  accident  happened  which  threw  tlie  governor  out  of 
operation  and  allowed  the  unit  to  run  away.  Although  the  maxi-  ■ 
mum  possible  speed  was  attained,  of  .525  r.p.m.,  neither  the 
generator  or  the  turbine   suffered   accident. 

The  Cliff  Company's  installation  may  be  said  to  be  the 
newest  of  all  the  large  hydroelectric  plants  at  Niagara  Palls. 
The  generators  are  horizontal  shaft  type,  being  installed  with 
the  turbines  at  the  base  of  the  cliff  in  a  similar  manner  to  the 
Ontario  Power  Company's  generators.  Unusual  precautions 
have  been  taken  to  prevent  flooding  of  the  generators  in  case 
of  accident  to  the  penstocks,  in  that  the  power  house  is  built  in 
two  entirely  separate  compartments  with  a  stout  cement  wall 
between,  the  only  openings  tliat  could  not  be  closed  quite  water 
tight  in  ease  of  accident  being  those  through  which  the  half- 
dozen  shafts  pass  which  connect  the  turbines  with  the  generator. 


On   Conducting   the   Sales   Department    of    an 
Electric  Light   Co. 

By   Eugene   Cfeed 

Years  ago  the  Dutch  sent  an  Englishman — Henry  Hudson — 
to  the  ne'W  world  for  the  sole  purpose  of  opening  up  channels  of 
trade.  For  centuries  before  that  time  men  were  seeking  mar- 
kets for  their  goods.  Marco  Polo  went  to  China  and  brought 
back  samples  of  the  wealth  of  the  Orient,  and  opened  up  a 
volume  of  trade  with  the  Eastern  people,  that  is  even  now  in 
its  infancy.  Spain  and  Portugal  sent  their  navigators  to  find 
shorter  trade  routes  to  the  Indies,  and  so  on  through  the  yCiars 
have  we  sent  out  travelers  to  find  new  markets  for  our  products. 
Whether  we  sell  boots,  clothing,  diamonds,  furniture,  locomo- 
tives, pmnps,  dynamos,  or  electric  current,  we  must,  if  we  would 
be  successful,  send  our  representatives  to  introduce  our  goods 
to  those  who  are  only  too  anxious  to  take  advantage  of  the 
benefits  to  be  derived  from  the  use  of  our  products,  if  they 
knew  of  the  many  advantages  to  be  gained  from  using,  in  this 
particular  instance,  electricity  as  a  lighting,  heating  and  manu- 
facturing agent,  more  current  would  be  sold.  As  one  writer 
has  aptly  stated,  "the  electric  conqiany  was  once  looked  upon 
merely  as  a  corporation  with  a  franchise  permitting  the  manu- 
facture of  electricity  which  was  metered  to  the  consumer  and 
livnmptly  billed,  at  the  first  of  each  month.  The  trans.aetion 
to  some  extent  was  surrounded  by  a  \i'il  of  mystery.  Years 
ago  tlie  high  price  of  electricity  and  the  limited  number  of 
ajipliances  gave  little  incentive  to  companies  to  energetically 
exploit  the  sale  of  electricity."  To-day  the  advanced  companies 
;iic  trying  to  remove  the  veil. 

I'llectric  comjianies,  aside  from  being  jniblic  ciir|ioi'ations, 
arc  much  the  same  as  other  manufacturers.  They  have  some- 
thing to  sell.  They  are  commercial  institutions.  With  the  in- 
auguration of  the  new  business  dei«irtments,  or  sales  depart- 
ments, in  connection  with  the  electric  light  companies,  or 
central  stations,  the  public  has  been  educated  to  realize  that  it 
is  dealing  with  commercial  iiustitutions  who  m;iiiufacture  elec- 
tricity for  light,  heat  and  power.  Up-to-date  advertising  and 
selling  methods  have  been  adopted  and  commercialism  on  the 
part  of  Die  central  station  is  now  greatly  appreciated  by  the 
|iublic. 

In  many  of  the  largest  cities  iu  Onl.-irin  the  public  is  now 
being  educated  to  the  proper  uses  of  electricity,  and  the 
mechanical   perfection    of   modern    electric   lighting,    power   .-ind 
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lii'aliuf;  appliaucos  lias  croatcJ  a  now  ora  in  central  .statiuii 
business.  There  arc  nearly  9,000  rcsidonue  consumers  alone  in 
the  eity  of  Toronto,  or  about  one  house  in  every  nine  is  lighted 
by  electricity,  and  it  is  stated  that  thero  are  over  3,000  electric 
flat  irons  in  use  to-day.  The  success  of  the  large  companies 
can  be  duplicated  in  direct  proportion  by  the  electric  light 
i-oni)»anit's  operating  in  smaller  towns  and  cities.  As  an  instance 
(if  this,  let  us  take,  for  example,  tlio  great  insurance  compan- 
ii's.  They  employ  solicitors  in  every  city,  large  or  small,  in 
which  they  do  bus'iness.  These  men  are  given  definite  sec- 
tions or  territories,  and  work  from  house-to-house,  store-to- 
store,  oflico-to-ofTice,  day  and  night  to  secure  business.  As  evi- 
dence of  their  success,  I  would  refer  anyone  interested  to  the 
yearly  rejuirts  of  the  different  industrial  and  old  line  companies 
operating  in  the  Dominion.  One  of  the  vice-presidents  of  the 
greatest  company  operating  in  the  world  to-day,  stated  at  an 
insurance  investigation  carried  on  in  New  York  State,  that 
without  solicitors,  the  insurance  companies  could  not  get  busi- 
ness. The  same  applies  to  the  electric  light  companies.  It  is 
tacitly  admitted  that  an  insurance  policy  is  an  absolute  neces- 
sity. So  is  electricity.  Yet  men  must  be  employed  to  prove 
to  th©  satisfaction  of  the  average  man  that  insurance  is  a  neces- 
sity, and  men  must  be  employed  to  jirove  to  the  same  class  of 
people  that  electricity  is  a   necessity. 

Business  must  be  cultivated :  of  that  there  is  no  question. 
The  daj'  when  we  could  sit  back  in  our  oflSce  chair  and  wait 
for  it  to  come  to  us  is  past.  We  must  go  out  into  our  city 
and  secure  new  trade  channels.  You  know  your  office  is  at  a 
certain  corner,  but  does  everyone  else?  ilore  women  know  of 
Brown's  dry  goods  emporium  or  Ijimberger's  "New  York 
Store,"  than  they  do  of  the  far  off  electric  light  compan^-'s 
office.  AVhy  do  they  know  of  the  department  stores  and  not  of 
your  institution?  Because  the  merchants  have  advised  them 
through  the  columns  of  the  newspapers,  circular  matter,  elec- 
tric signs,  etc.,  that  they  are  there  and  waiting  for  their  money. 
You  can  do  the  same.  The  purpose  of  this  paper  is  to  tell  you 
how. 

Always  Two  Ways  Of  Doing  Business 

There  are  two  ways  of  cultivating  business,  just  as  there  are 
two  ways  of  doing  anything  else.  There  is  the  wrong  way  ajd 
the  right  way.  The  wrong  way,  as  has  been  said,  is  to  sit  and 
wait  for  business  to  come  in.  The  right  way  is  to  go  out  and 
get  it.  A  writer  in  "Vim,"  a  publication  issued  by  the  Curtis 
Publishing  Company,  of  Philadelphia,  Pa.,  calls  the  right  way, 
"Intensive  Cultivation,"  which  simply  means  finding  the  sec- 
tions of  your  town  where  contracts  will  grow  best  and  then 
going  out  and  getting  them  in  proportion  to  the  fertility  of  llie 
district.  It  is  acknowledged  that  electricity  is  superior  to  any 
other  jiowcr  or  lighting  controlled  by  man,  but  it  takes  this 
cultivation  to  convince  everyone  that  it  is  an  absolute  neces- 
sity, as  it  really  it.  For  instance,  let  \is  assume  that  there  are 
70,000  families  in  a  town.  We  will  say  that  the  electric  light 
company  supplies  about  6,00(1  of  these,  or  one  family  out  of 
every  twelve,  but  at  the  same  time  there  are  a  number  of 
families  who  are  living  in  houses  that  are  wired  and  are  not 
using  electricity.  Those  are  the  ones  to  get  after.  Focus  your 
efforts  on  the  wired  houses.  Seven-eighths  of  the  work  is  com- 
plete. All  that  is  necesary  to  do  is  to  install  the  fixtures,  jiut 
in  the  meter  and  start  to  sell  current. 

You  will  secure  more  customers  in  some  localities  than  in 
others.  Your  men  must  make  extra  efforts  to  boost  business 
in  places  that  are  falling  behind,  but  in  which  you  have  poles 
and  lines.  A  careful  analysis  of  the  increased  business  will 
prove  to  be  due  to  the  efforts  which  your  agents  are  making 
and  which  you  can  use  in  measuring  the  proportion  that  their 
contracts  bear  to  the  population.  It  will,  of  course,  be  neces- 
sary to  consider  the  class  of  business  in  each  unit.  For  instance, 
in  a  district  where  the  residents  are  all  people  in  comfortable 
circumstances,  there  should  be  a  meter  in  every  household.  Of 
course,  there  will  be  districts  and  parts  of  districts  wlierc  tliero 


.•ir(!  certain  people,  foreigners,  etc.,  which  will  make  it  impossllil.! 
for  j-onr  men  to  get  contracts  in  anything  like  the  same  num- 
bers that  they  can  be  gotten  in  the  better  class  of  residential 
sections.  But,  in  the  poorer  parts  of  a  town  are  the  factories. 
A  specialist  should  be  employed  to  go  after  these  factories. 
He  should  be  a  first-class  salesman  witli  some  practical  and 
technical  knowledge.  Be  careful  that  you  do  not  employ  a  man 
who  gives  more  time  to  the  technical  details  than  ho  does  to 
general  business  principles.  You  know  you  can  draw  a  line  so 
fine  that  it  will  take  a  microscope  to  find  it.  Kmploy  a  broar! 
minded,  affable  iii.-in  to  work  on  your  power  prospects. 

Divide  Your  Town  Into  Districts 

The  town  should  be  divided  into  districts  and  a  man  assigned 
according  to  the  population.  One  man  to  every  10,000  of  jiopu- 
lation  is  suggested.  A  card  system  should  be  used  and  a  com- 
petent clerk  should  be  employed  to  devote  his  time,  or  part  of 
his  time  to  the  proper  care  of  the  cabinet.  The  writer  insists 
that  the  salesmen  in  his  department  make  out  a  card  for  every 
call,  on  which  is  written  the  name  of  the  prospect,  the  address, 
cla.ss  of  business,  the  methods  of  illumination,  or  power  em- 
ployed for  driving  the  machinery  used,  and  the  date  of  the  call 
as  well  as  the  date  on  which  the  salesman  considers  most  op- 
portune to  renew  his  line  of  argument  with  the  prospect.  It 
should  be  remembered  that  until  every  consumer  has  been  in- 
duced to  use  electricity  the  territory  is  good.  Salesmen  are  apt 
to  become  discouraged  and  can  often  make  themselves  believe 
that  they  have  secured  about  all  the  business  there  is  to  be 
closed.     Encourage  your  men  with  talks  every  morning. 

Another  illustration:  Where  a  man  has  illuminated  his  store 
window  with  electric  light,  but  is  using  gas  in  the  interior,  he 
should  be  shown  the  advantage  of  the  former  over  the  latter, 
and  there  is  no  better  argument  than  that  he  is  illuminating 
his  window  with  the  subtle  fluid.  Eemember  that  one  cus- 
tomer gets  another.  People  are  like  sheep  to  a  certain  extent. 
They  will  follow  the  leader,  and  if  you  can  show  the  little  fel 
low  that  a  hustling,  progressive  merchant  has  decided  to  use 
electric  light  for  illuminating  his  store,  office  or  residence,  you 
have  won  half  the  battle. 

Wherever  there  is  a  store  in  3'our  town  there  should  be  an 
electrically  illuminated  window,  and,  if  to  your  knowledge,  a 
man  can  afford  to  install  and  illuminate  an  electric  sign  there 
should  be  one  erected  on  the  premises.  In  one  large  city  in 
Ontario  the  soliciting  department  of  the  electric  light  com- 
pany induced  16-5  merchants  to  install  electric  signs  in  ten 
months.  These  are  of  the  flashing  and  constant  burnins  typ'-' 
and  have  transformed  the  main  street  into  a  "(ireat  Wliite 
Way"  of  which  any  city  may  be  proud. 

It  was  stated  to  the  writer  by  the  manager  of  the  most  ui)-to- 
date  and  successful  new  business  department  of  an  electric 
light  company  operating  in  a  largo  city  in  the  Western  States, 
that  for  every  dollar  invested  in  the  new  business  depart- 
ment, $2..50  in  net  revenue  was  returned. 

As  the  writer  stated  at  the  Canadian  Electrical  Association  Con- 
vention in  Muskoka,  no  matter  how  exact  or  how  perfect  the 
selling  system  is,  first  class  salesmen  must  be  employed  to  go  out 
and  get  the  business.  Capable  salesmen  are  very  often  not  as 
brilliant  engineers  as  they  might  be,  but  they  have  the  business 
ability  and  are  absolutely  necessary  to  increase  the  revenue  of 
your  station.  The  private  companies  in  Canada  will  have  a  great 
deal  of  competition  in  the  near  future.  New  business  depart- 
ments must  be  started  if  they  are  going  to  hold  the  business  and 
secure  the  good-will  of  the  community.  Where  there  is  competi- 
tion a  manager  cannot  afford  to  be  a  dead  one.  He  has  got  to  be 
an  eager,  active  hustler,  and  go  out  and  get  business,  and  not  be 
satisfied  until  he  gets  its  and  he  must  hang  on  like  grim  death 
after  he  has  secured  the  business.  Men  must  be  employed  who 
can  influence  the  prospect  with  their  personality  as  well  as  with 
the  product.  A  man  must  be  born  with  the  love  of  barter  and 
sale  before  he  can  sell.  He  must  be  intense  and  eager  to  get 
business,  and  it   must  be  a  hobby  with  him. 
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Present  Lighting  Contract  Expired     Ornamental  Posts  for  Main  Sections  — 
Tungsten  Lamps  throughout  —  Cement  Posts  first  of  their  kind  in  Canada 


On  January  1,  1911,  tlie  city  of  Toronto  will  take  over  from 
the  Toronto  Electric  Light  Company,  whose  franchise  then  ex- 
pires, the  lighting  of  all  Toronto 's  streets.  It  is  jirst  possible  a 
number  of  the  streets  will  be  without  proper  illumination  for  a 
few  nights,  but  poles  are  being  placed  by  the  city  Hydro-Eleo- 
tric  Department  at  a  very  rapid  rate.  Many  of  the  streets  have 
been  ready  for  some  weeks. 

The   system  to   be   used   in   Toronto   will   combine   a  pleasing 


will  be  used.  One  of  the  figures  shows  a  complete  polo  with  the 
method  of  carrying  the  wires.  The  poles  were  manufactured  by 
the  city  of  Toronto.  The  lead  wires  pass  from  the  distriljuting 
lines  above,  down  the  middle  of  the  cement  pole  (which  is  cast 
enclosing  a  conduit  tube  for  the  purpose)  to  the  lamp  below, 
about  12  feet  from  the  ground.  Only  the  one  type  of  pole  will 
be  used,  but  one,  two  or  possibly  three,  lamps  will  be  mounted 
on  each  pole  according  to  the  recjuirements  of  the  section. 
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appearance  with  cfl'ective  illumination.  The  appearance  of  the 
lamps  is  shown  in  the  accompanying  figures.  The  artistic  o  lamp 
standard  shown,  is  a-t  present  installed  on  King  street,  where 
its  illumination  effect  has  been  demonstraited  for  several  nights. 
This  type  will  be  used  on  the  principal  streets  of  the  city,  and 
placed  from  80  to  100  feet  apart. 

It  will  be  remembered  that  the  ilistrihution  of  i)0Her  and 
light  in  Toronto  is  partly  by  underground  conduit  and  partly  b> 
overhead  wires.  The  area  covered  by  the  underground  system 
will  correspond  with  that  to  he  lighted  by  these  ornamental  '>■ 
light  standards. 

In  that  part  of  ttie  city  where  distribution  is  by  overhea<l 
■wires  the  other  type  of  lamp  shown,  mounted  on  a  cement  pole, 


These  cement  poles,  while  not  so  attractive  as  the  ornamental 
standards,  are,  nevertheless,  decidedly  less  objectionable  than 
the  ordinary  wooden  pole.  They  arc  an  entirely  new  idea,  origfin- 
ating  with  the  management  of  Toronto's  civic  lighting  depart- 
ment and  reflect  groat  credit  on  this  management. 

The  cement  poles  will  be  placed  generally  100  feet  apart,  and 
in  most  cases  on  both  sides  of  the  street.  Greater  illumination 
will  lie  efVeeted  by  more  lamps  on  each  pole,  as  noted  above,  or 
by  tho  use  of  larger  units.  'J'heso  lamps  will  be  tungsten  and 
will  vary  in  size  from  60  to  100  c.|i.  Tho  ornamental  standards 
will  generally  carry  four  80  candle  powers  and  one  100  c.p. 

'I'lie  underground  disitribution  is  at  .550  volts,  so  that  the  five 
lamps  on  the  ornamental  polos  will  bo  series  connected  110  volts 
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each.  The  overhead  distribution  will  be  three  wire  110  and  220 
volts  and  where  more  than  one  lamp  is  usod  on  a  cement  post 
they  will  be  multiple  connected. 

The    business    manager    of    Toronto's    civic    electric    lighting 


system  is  Mr.  W.  R.  Sweany,  late  of  Savannali,  where  he  was 
connected  with  the  immense  engineering  firm  of  llore  &  Webster. 
Present  indication.s  are  that  Mr.  Sweany  is  constructing  a  light- 
ing system  in  Toronto  which  will  prove  highly  satisfactory 
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Val¥e  for  C©initr©I  ©f  Water  Flow 


Gives  Perfect  Control — Operated  from  any  distance — Ideal  Shape 
for    Cheap    Manufacture  —  Model   Operating    at    Niagara    Falls 


The  accompanying  sketches  illustrate  the  construction  and 
plan  of  operation  of  a  new  pressure  valve  now  being  tried  out  by 
the  Ontario  Power  Company's  works,  Niagara  Falls,  Ont.  The 
valve  is  the  invention  of  Mr.  R.  D.  Johnson,  hydraulic  engineer, 
of  the  Ontario  Po-wer  Company.  The  English  patents  have  been 
taken  out  by  Mr.  Johnson  in  partnership  with  Mr.  Boving,  of 
the  Jens  Orten-Boving  Company,  which  company  will  exploit 
the  valve  in  Europe  and  Canada.  For  the  United  States  fhe 
inventor  intends  to  retain  the  patents  in  his  own  name.  The 
model  now  in  operation  at  Niagara  Falls  is  working  with  entire 
satisfaction  and  its  combination  of  simplicity  and  efficiency  is 
calling  forth  w^arm  expressions  of  praise  from  the  engineers  who 
have  witnessed  the  demonstration.  The  descriptive  matter 
which  accompanies  the  cuts  will,  it  is  believed,  be  found  amply 
sufficient  to  explain  the  operation  of  the  valve. 

A  number  of  the  advantages  which  may,  we  believe,  be  justly 


.3th.  Applicability  to   remote  control.     It  is  quite  as  safe   to 
operate  this  valve  from  a  point  a  mile  a-way  as  along  side  of  it. 
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Indicator  mav  be  attached  to  control  valve  to  exclude 
possibility  of  main  valve  creeping  from  any  desired  opening. 

if  water  is  free  to  flow  when  main  valve  is  open  cham- 
ber "C"  may  be  omitted  by  merging  it  into  chamber  "D." 
Its  presence  is  desirable  as  an   efficient  factor  of  safety. 

Tlie  valve  "V"  in  the  position  shown  reduces  the  pres- 
sure in  the  annular  chamber  "C"  to  atmospheric  and  main 
valve  closes  due  to  full  pressure  transmitted  into  cnamber 
"D. "  Reversing  the  control  valve,  reverses  the  pressure 
and  main   valve  opens. 

claimed  for  this  valve  are  given  below.  The  advantages  are 
apparently  equally  applicable  to  all  sizes  and  to  all  pressures. 

1st.  All  cross  sections  are  circular,  which  is  the  ideal  shape  for 
cheap  manufacture  and  minimum  material  to  take  care  of 
stresses. 

2nd.  Perfect  control,  doing  away  with  uuifor  driv<.  and  nnil- 
tiplicity  of  gearing  necessary  to  move  a  large  gate  valve. 

3rd.  Balanced  pressures,  avoiding  any  tendency  to  wear  or 
cut.  That  is,  the  -water  pressure  does  not  affect  the  sliding  fric- 
tion. 

1.  The  vonturi  outlet  recovers  the  hc.'id  due  to  the  increased 
velocity  at  the  neck  of  the  valve  and  the  smooth  flow  makes  the 
loss  of' pressure  about  10  per  cent,  as  much  as  in  the  ordinary 
valve. 


Operation,  Flow  from  "A"  to  "B" — The  operation  of 
the  valve  is  due  to  diflierence  of  pressures  caused  by  changes 
in  velocity  of  the  water  in  the  valve  case  (venturi  effect). 

Opening  Effort — The  start  to  open  is  due  to  the  static 
pressure  on  the  submerged  surface  of  the  plunger  above  the 
valve   seat. 

Closing  Effort — The  closing  effort  equals  the  static  pres- 
sure inside  the  movable  plunger. 

To  Open  Valve — With  the  connections  shown  in  solid  lines 
and  flow  from  "A"  to  "B"  with  or  without  pitometer 
tubes  P1-P2.  To  open  valve:  ^lose  control  valve  VI  and 
open  V2. 

Operation,  Plow  from  "B"  to  "A" — With  the  flow  from 
"B"  to  "A"  pitometer  tubes  or  additional  connections 
shown  in  broken  lines  are  used.  Opening  and  closing  efforts — 
same  as  above. 

To  Open  Valve — Open  VI  whilst  remaining  valves  are 
closed. 

To  Close  Valve — Open  V3  or  V2  whilst  remaining  valves 
are   closed. 

Opening  Without  Connection  "R" — With  the  flow  from 
"B"  to  "A"  and  connections  shown  in  solid  lines  valve 
may  aiso  be  opened  without  connection  "R"  to  down- 
stream end  of  valve  case  by  closing  V2,  as  sufficient  water 
will  leak  through  packing  of  plunger  to  allow  valve  to  open. 

Closing  Without  Connection  "R" — Under  above  conditions 
valve  may  be  closed  by  opening  V2  and  using  pitometer 
tube  "P2"  thereby  obtaining  the  dynamic  effect  of  the 
water.  Or  valve  may  be  closed  by  opening  "  V3  "  and  using 
connection  shown  in  broken  lines  without  using  pitometers. 

Tills  may  be  accomplished  in  many  ways  by  electrically  actuat- 
ing the  small  control  valve. 

6th.  This  valve  requires  no  by-pass  to  equalize  the  pressure  on 
l)oth  sides  of  the  gate  previous  to  opening. 


Liability  for  Another  Firms  Employe 

The  recent  legal  case,  Eorison  vs.  Butler  Bros.,  an  action  by 
the  mother  to  recover  damages  from  the  latter  company  for  the 
death  of  Eorison,  a  workman,  resulted  in  judgment  for  the  plain- 
tiff for  $4,000. 

The  case  was  peculiar  in  that  Rorison  was  not  employe<l  by 
the  firm  of  Butler  Bros.,  but  by  another  contracting  company  on 
the  same  work.  The  responsibility  arose,  however,  in  the  fact 
that  the  operators  of  a  derrick  used  by  Butler  Brothers  under- 
took to  raise  the  workman  Korison  from  the  pit  to  the  surface, 
and  in  so  doing  rendered  the  company  liable.  The  case  will  be 
.■I, , pealed  on  the  ground  that  the  assessment  is  excessive. 

Mr.  Pritzker,  of  the  National  Electric  Heating  Company,  Gait, 
Out.,  will  make  a  business  trip  to  Montreal  and  other  eastern 
i-ities  during  January. 
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The  Booster  iim  Modem 


Saving  in    Capital    Outlay      Economy  in  Operating  Expenses— The 
Function  of  a  Booster  Plant  Outlined— Entz  Type  of  Booster  Described 

Bv  A.  E.  Wilkes 


It  is  important  to  note  the  progress  being  made  in  storage  bat- 
tery usage  in  recent  years,  more  especially  in  connection  with 
the  regulation  of  power  loads  by  the  aid  of  bootsers.  At  the 
present  time  this  sj'stem  of  regulation  is  more  directly  concerned 
with  traction  loads,  under  which  category  we  might  include 
industrial  works  running  heavy  machinery,  such  as  steel  manu- 
facturinj;  and  rolling,  air  compressors,  ship  building  apparatus, 
street  railways,  large  elevator  loads,  etc. 

One  of  the  most  forceful  arguments,  too,  in  favor  of  a  booster 
battery  system  is  that  on  a  heavily  fluctuating  load,  where  a  bat- 
tery plant  can  be  installed  so  as  to  take  all  the  peaks,  a  large 
saving  in  capital  outlay  results,  since  it  is  only  necessary  to 
install  generating  plant  sufficient  for  the  average  load.  Further, 
there  would  be  not  only  a  reduction  in  size  of  boilers,  rotaries 
or  motor  generator  sets,  but,  as  well,  an  economy  in  operating 
expenses,  all  of  which  sometimes  amounts  to  as  much  as  2.5  per 
cent. 

It  is  not  possible,  of  course,  to  state  definitely  the  exact 
economy  to  bo  obtained  from  the  installation  of  a  storage  battery 
and  booster  without  a  careful  study  of  the  conditions  existing  in 
each  individual  plant,  but  a  particular  instance,  known  to  the 
writer,  of  a  booster  battery  plant  flattening  the  peaks  of  a  gen- 
erator load  on  a  street  railway  illustrates  the  principle  sufficently 
well.  To  handle  the  load  of  this  particular  system  at  such  times 
as  the  traffic  was  heaviest,  two  800  k.w.  steam-driven  generators 
were  required,  for  which  the  average  coal  consumption  per  k.w.h. 


lbs.  by  relieving  the  generator  of  the  peaks,  an  economy  in  this 
case  of  22  per  cent. 

In  determining  the  size  of  a  battery  to  deal  with  peaks  on  a 
fluctuation  load  it  is  necessary  to  ascertain  the  mean  (average) 
load  as  well  as  the  peaks  and  dips,  which  factors,  with  a  margin 
for  contingencies,  determine  the  size  of  a  battery  that  at  the  one 
hour  rate  of  discharge  will  give  the  current  represented  by  the 
mean  (average)  load  and  the  normal.  Take  as  an  example,  the 
first  curve  in  fig.  1.  This  indicates  line  current  varying  from  .500 
amperes  above  to  200  amperes  below  the  average  line  load.  A 
battery  capable  of  maintaining  700  amperes  for  one  hour  and 
capable  of  being  charged,  momentarily,  at  250*  amperes  would 
maintain  the  generator  load  steady  at  about  300  amperes.  The 
action  of  the  battery  is  indicated  in  the  second  curve  of  fig.  1. 
The  absorption  of  peaks  by  the  battery  allows  the  generator  to 
run  on  steady  load  as  indicated  in  the  lower  curve,  fig.  1. 
The  Entz  Booster. 

It  is  essential  that  the  booster  used  for  this  class  of  work  be 
instantly  reversible  and  capable  of  regulating  fluctuations  with- 


was  3.3  lbs.  In  view  of  the  peculiar  character  of  the  load  tliis 
wa.s  not  by  any  means  a  bad  figure,  but  by  removing  the  ])e;il;s 
from  the  generating  plant  with  a  booster  battery  plant,  the  coal 
consumption  was  reduced  to  2.fii»  lbs.  per  k.w.h.,  or  near  20  per 
cent.  At  periods  of  light  loatl  with  one  generator  running,  the 
fivcrage  coal  consumption  was  4.7.5  lbs.,  which  was  reduced  to  3.66 
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Fig.  2 

out  any  adjustments  being  necessary  as  the  load  varies  and  the 
state  of  the  charge  of  the  battery  alters.  A  booster  that  has 
given  good  satisfaction  and  is  widely  used  in  Canada  and  the 
TTnited  States  is  the  "Entz,"  of  which  the  chief  adjunct  is  the 
carlion  pile  regulator.  The  instantaneous  reversibilit}'  of  this 
machine  is  controlled  by  a  small  exciter,  the  field  of  which  is 
energized  by  the  current  passing  through  the  carbon  piles,  which 
are  compressed  at  the  moment  a  boost  is  required.  The  carbon 
jiile  regulator  does  not  occupy  any  more  space  on  the  switch- 
board than  a  watt  hour  meter.  The  regulator  consists  of  two 
|iiles  of  carbon  discs.  Between  the  two  sets  is  pivoted  a  lever, 
from  one  end  of  which  is  suspended  a  soft  iron  core  surrounded 
liy  a  solenoid  carrying  the  entire  generator  load.  To  the  other 
end  of  the  lever  is  attached  a  spiral  spring,  the  tension  of  which 
is  regulated  to  eounterbalance  the  pull  of  the  solenoid.  This 
enables  any  lo.-id  In  be  allotted  to  the  generator.   Any  variations 


*This  charging  rule  may  be  a  trifle  dill'oreut  according  to  vari- 
ou.s  battery  manufacturers'  products,  but  this  is  the  "cliloride. " 
So  long  as  a  liattery  can  be  charged  at  about  this  rate  (in  order 
to  compensate  for  the  discharge),  tlien  it  is  tlie  proper  battery 
to  select.  1  might  have  said,  "A  battery  capable  of  maintaining 
1,400  for  one  hour  would  keep  a  steady  generator  load  of  GOO 
ami)eres  with  a  battery  capable  of  being  discharged  at  the  above 
rate  and  charged  at  700  jimperes,  becjuise  700  amjieres  is  a  safe 
charging  rate  for  :i  battery  cnp:ibb'  of  discharging  J,400  for  one 
hour." 
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in  tlie  load  above  or  below  this  fixed  geuorator  will  therefore 
change  the  pressure  on  the  carbon  piles,  resulting  in  wide  varia- 
tion in  their  contact  resistance. 

Advantage  is  taken  of  this  resistance  variation  in  the  carbon 
piles  to  control  the  field  excitation  of  the  booster  through  the 
intermediary  of  a  small  exciter,  the  field  of  which  is  the  middle 
wire  of  a  three  wire  system  as  shown  in  diagram  in  Fig.  2.  In 
explanation  of  the  diagram,  if  the  pull  exerted  by  the  solenoid 


desired  amount  by  varying  the  tension  of  the  spring  at  the  end 
of  the  lever  which  regulates  the  pressure  on  the  carbon  piles. 
This  adjustment  is  made  by  a  small  haudwheel  and  may  be 
altered  from  time  to  time  to  meet  any  considerable  changes  in 
the  nature  of  the  load,  so  that  the  battery  can  be  either  floating, 
giving  continuous  pealc  discharge,  or  being  charged  according  to 
the  adjustment,  while  always  automatically  taking  the  moment- 
ary fluctuations  of  the  load. 

The  output  of  the  exciter  is  almost  infinitesimally  small  as 
compared  with  the  booster  it  controls.  For  a  500  k.w.  booster  it 
would  only  be  2..'5  k.w.,  and  it  is  obviously  a  quicker  operation 
to  reverse  a  machine  for  2.5  k.w.  than  one  of  500  k.w.  In  order 
to  eliminart;e  any  possibility  of 'lag  in  reversing,  the  exciter  is 
designed  to  give  three  times  the  excitation  volts  necessary  to 
give  the  required  boost  across  the  booster  armature,  thus  ensur- 
ing instantaneous  response,  the  carbon  regulator  automatically 
throttling  the  excess  when  the  correct  boost  has  been  reached. 

There  is  only  oue  field  winding  on  the  booster  which  is  positive 
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Fig.  3 — Diagrammatic  Counections 

S  on  the  lever,  of  the  carbon  regulator  overcomes  the  spring  S^, 
the  carbon  piles  C.P.^  will  be  compressed  and  C.P.  release<l,  the 
result  being  that  the  direction  of  the  current  through  the  exciter 
field  v\-ill  be  as  sliowu  liy  tlie  arrow.  If  tlie  spring  S^  overcomes 
the  pull  of  the  solenoid,  then  the  direction  of  the  excitation  will 
l>e  reversed.  When  the  desired  average  load  is  on  the  generator, 
the  pull  of  the  solenoid  and  the  spring  counterbalance  each  other, 
and,  as  then  the  resistance  of  the  carbon  piles  is  equal,  the 
booster  field  is  not  excited.  When  the  line  load  rises  above  the 
average  and  tlie  load  on  the  generator  tends  to  increase,  the  pull 
due  to  the  increase  in  current  flowing  around  the  solenoid  over- 
comes the  tension  of  the  spring  at  the  other  end  of  the  lever; 
this  compresses  the  carbon  piles  on  one  side  and  allows  current 
to  flow  in  the  field  of  the  exciter  in  a  direction  which  will  ener- 
gize the  booster  field  coil  in  such  a  manner  as  to  add  to  the  volt- 
age of  the  battery  and  cause  it  to  discharge.  The  carbon  regu- 
lajtor  will  so  adjust  the  booster  voltage  that  the  discharge  from 
the  battery  plus  the  average  load  on  the  generator  will  equal 
the  line  load.  If  the  load  should  fall  below  the  average,  the 
generator  output  would  tend  to  drop  and  the  spring  at  one  end 
of  the  lever  of  the  carbon  regulator  will  overcome  the  pull  of  the 
solenoid.  Tlie  carbon  piles  of  the  regulator  on  the  side  which 
was  in  part  released  when  the  battery  was  discharged  will  then 
lie  compressed  and  the  battery  will  now  receive  a  charge  equal 
to  the  difference  between  the  average  generator  load  and  the  line 
load. 

Fig.  3  shows  diagrammatic  connections  of  booster,  motor  and 
exciter  on  same  shaft.  It  will  be  observeil  that  one  bus  bar  is 
divided  and  the  actuating  solenoid  carrying  the  generator  cur- 
rent is  inserted.  The  battery  is  connected  across  the  main  bus 
bars  in  series  with  the  armature  of  the  booster,  which  has  only 
one  field  coil,  separately  excited.  The  absence  of  any  series 
windings  in  opposition  to  the  shunt  coil  and  of  adjust.iblc  resist- 
ance will  be  appreeiated. 

The  field  of  the  exciter  is  energized  by  a  portion  of  the  main 
battery,  and  in  order  that  the  main  battery  shall  be  equally 
worked,  switching  arrangements  are  provided,  so  that  the  par- 
ticular cells  for  this  jmrpose  may  from  time  to  time  be  changed. 
The  load  to  be  taken  by  the  generator  may  be  adjusted  to  any 


Fig.  -t — The  Carbon  Regulator 

in  its  actions,  as  there  are  no  other  windings  to  oppose  it.  There 
is  no  series  coil  in  opposition  to  the  shunt  coil  and  tending  to 
neutralize  it,  and  it  follows  that  the  excitation  watts  are  reduced 
to  a  minimum. 

Regulation  of  A.C.  Loads. 
In  the  foregoing,  we  are,  of  course,  dealing  specifically  with 
straight  D.C.  loads,  but  during  the  last  three  or  four  years 
marked  advances  have  been  made  of  equal  importance  and  with 
equal  success  in  the  regulation  of  alternating  current  lines.  Per- 
haps the  most  notable  instance  of  .\.C.  regulation  is  to  be  found 
at  the  Indiana  Steel  Works,  Gary,  Ind.  The  fluctuation  of  the 
load  is  approximately  3,000  k.w.,  and  there  are  two  large  bat- 
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teries  with  regulating  devices  to  handle  these  fluctuatioas.  The 
A.C.  reguiating  system  in  this  ease  does  away  with  the  booster 
and  consists  of  a  new  split  pole  rotary  converter.  The  poles  of 
this  machine  are  divided  into  two  or  three  sections,  as  best  fits 
the  occasion.  'I'he  theory  of  this  machine  is  rather  complicated, 
but  briefly,  means  are  provided  for  varying  automatically  the 
distribution  of  the  magnetic  field  flux  in  the  converter  to  vary 
the  potential  across  the  direct  current  brushes,  keeping  the 
potential  across  the  three-phase  brushes  constant.  In  this  way  a 
variation  of  20  per  ce'nt.  above  and  below  the  mean  D.C.  voltage 
can  be  obtained  with  practically  no  variation  of  the  alternating 
current  voltage.  This  will  allow  the  battery  to  feed  in  and  out 
of  the  converter.  The  variation  of  field  excitation  is  obtained 
by  means  of  an  exciter  consisting  of  an  A.C. -D.C.  generator  oper. 
ated  by  a  synchronous  motor.  The  A.C.  brushes  of  this  generator 
are  connected  to  series  transformers  in  the  generator  circuit.  As 
the  generator  is  revolved,  the  current  from  these  series  trans- 
formers causes  •&  north  and  south  pole  in  the  exciter  generator. 
This  north  and  south  pole  is  neutralized  by  a  D.C.  field  winding 
on  the  generator  and  two  brushes  which  would  under  normal  cir- 
cumstances be  the  collector  brushes  of  the  D.C.  side  are  short 
circuited.  Two  other  brushes  at  right  angles  to  these  brushes  are 
connected  to  the  variable  field  of  the  rotary.  When  the  genera- 
tor current  tends  to  increase  due  to  fluctuation,  the  current  in 
the  series  transformers  also  increases  and  the  neutrality  of  the 
exciter  field  is  overcome.  This  causes  a  rush  of  current  through 
the  short  circuited  brushes,  which  causes  a  heavy  field  due  to 
armature  reaction  in  the  exciter.  The  auxiliary  brushes  thus 
receive  a  high  voltage  and  this  voltage  is  applied  to  the  conver- 
ter field  in  a  direction  to  lower  its  D.C  .voltage,  thus  allowing 
current  to  flow  from  the  battery  into  the  converter  assisting  the 


generator.  When  the  outside  laail  drop.s  and  the  generators  are 
relieved  of  their  loads,  the  fixed  field  on  the  exciter  overcomes 
the  field  due  to  the  series  transformers  and  the  varying  conver- 
ter field  is  excited  in  the  oijiposite  direction,  tending  to  raise  the 
D.C.  voltage  and  charge  the  battery.  In  this  manner  regulation 
of  the  A.  C.  system  is  obtained. 

As  in  this  particular  system  there  is  also  a  certain  amount  of 
D.C.  load  of  a  fluctuating  character,  the  installation  has  in  addi- 
tion a  small  D.C.  booster  which  regulates  this  load.  The  battery, 
therefore,  at  times  regulates  both  A.C.  and  D.C.  fluctuations.  The 
battery  in  question  has  a  capacity  of  16,000  amperes  under  ordin- 
ary regulating  conditions. 

Tt  will  therefore  be  noted  tliat  a  storage  battery  has  the  fol- 
lowing functions  on  an  A.C.  load: 

1.  Kegulation  at  end  of  line. 

2.  D.C.  power  house  regulation. 

3.  A.C.  power  house  regulation. 

4.  Combination  of  both  A.C.  and  D.C. 

In  all  these  eases  the  battery  can  also  be  used  as  a  reserve  in 
case  of  breakdown  while  getting  another  apparatus  into  service. 
There  is  still  another  important  adjunct  to  storage  battery 
practice — the  Automatic  Average  Adjuster — a  device  which  may 
be  attached  to  a  carbon  regulator  or  other  regulating  apparatus, 
and  which  serves  to  vary,  gradually,  the  load  on  the  generator 
so  as  to  follow  changes  in  the  average  external  load.  This  re- 
lieves the  battery  of  unnecessary  work  in  the  form  of  sustained 
charges  and  discharges,  thus  improving  efficiency  in  operation, 
preventing  overcharging,  keeping  the  battery  fully  charged,  and 
permitting  it  to  take  aJl  of  the  quick  fluctuations  of  the  load.  It 
is  the  intention  of  the  writer  to  deal  with  this  piece  of  apparatus 
in  another  issue. 


IiniiLariniati©]nial  Elactro-Tadhimcal  Commissioim 

The  Object  to  Establish  International  Standards — Progress  to  Date — Next  Meeting 
will  Deal  with  Electrical  Machinery — Cordial  Relations  between  different  Nations 

By  Ormoud  Higman. 


Electrical  machinery  and  apparatus  have  become  so  essential 
to  any  engineering  project  that  the  establishment  of  an  inter- 
national agreement  as  to  the  exact  meaning  of  the  terms,  the 
rating  and  the  general  methods  of  testing  electrical  machinery 
are   becoming  of  world-wide   importance. 

It  would  undoubtedly  be  of  great  advantage  to  an  engineer 
if  he  were  able  to  draft  his  specifications  in  terms  which  were 
practically  identical  with  the  terms  in  use,  not  only  in  his  own 
country,  but  also  in  other  countries  in  which  similar  apparatus 
is  employed.  What  an  amount  of  misunderstanding  would  be 
avoided  if  this  were  made  possible! 

Again,  it  could  not  but  be  of  great  benefit  to  the  purchaser 
as  well  as  to  the  maker  if  electrical  machines  were  rated  in  a 
similar  manner  in  all  countries.  At  present  this  is  not  the 
case.  For  instance,  a  10  kilowatt  motor  is  not  necessarily  a 
10  kilowatt  motor  in  all  countries,  due  to  the  diiferent  basis 
upon  which  the  machine  is  tested  to  ascertain  its  power  or 
out^jut.  Yet  the  physical  tests  which  determine  the  output  of 
that  motor  and  upon  which  the  power  is  based  should  surely 
be  the  same;  all  the  world  over. 

Now,  it  is  well  known  that  these  various  problems  have  re- 
ceived much  study  and  attention.  The  Americans,  however, 
were  the  first  to  seriously  consider  the  question  of  the  classi- 
fication of  electrical  machinery,  and  the  American  Institute  of 
Electrical  Engineers  ado])to<l  a  report  of  a  committee  under 
the  chairmanship  of  Dr.  Francis  B.  Crocker  in  1899.  Gradually 
different  countries  followed  suit  and  drew  up  reports  which 
have  been  of  undoubteil  assistance  to  thi!  industry  adofiting 
such   reports. 

In    1!pOI,   iinilcT  the  au»pico»  of  the   InHtilution   of  (Jivil    Kngi- 


neers,  the  British  Engineering  Standards  Committee  was  formed, 
Sir  William  Preece,  K.C.B.,  and  Col.  R.  E.  Crorapton,  C.B., 
being  nominated  as  the  representatives  of  the  British  Institu- 
tion of  Electrical  Engineers  on  that  body.  The  excellent  work 
of  that  committee  is  well  known  and  need  not  here  be  referred 
to   in   detail. 

At  the  St.  Louis  International  Congress  of  1904  Col.  Crorap- 
ton presented  a  paper  on  the  rating  of  electrical  machinery 
vvliich  gave  rise  to  much  discussion.  Many  delegates  felt  that 
tlic  time  had  arrived  for  considering  these  various  problems 
internationally  and  that  if  international  co-operation  on  a  pro- 
per and  permanent  basis  could  be  secured,  success  would  be 
bound   to   follow. 

It  was  quite  recognized  that  the  various  congresses  held  from 
time  to  time  were  of  too  short  duration  to  allow  of  the  dift'orent 
|]i-i)lilems  suliTuitted  to  them  being  studied  to  any  depth,  and 
consequently  the  Chamber  of  Government  delegates  of  the  St. 
Louis  Electrical  Congress  passed  a  unanimous  resolution  ))ro- 
jiosing  the  formation  of  an  international  commission  with  a 
|icrmanent  organization  capable  of  giving  the  continuous  effort 
HO  absolutely  necessary  for  the  solution  of  those  and  kindred 
problems. 

The  foregoing  are,  briefly  jiut,  the  facts  which  have  gradu- 
ally led  U]i  to  the  formation  of  the  International  Electro- 
teclinical   Commission. 

Although  much  time  has  elapsed  since  the  St.  Louis  Congress, 
the  time  has  been  well  spent,  for  it  has  been  occupied  in  tho 
gcniTiil  orgiiniziition  of  tliis  commission,  which,  in  itself,  has 
been  no  small  matter  when  one  considers  tho  distances  separ- 
Mliiig   the    cnrrcspondcuts,    I  In'    iliflicultics    to   lio    overcome,    and 
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the  explanations  to  be  given  to  people  of  diflVrent  uatioiialities. 

Nor  can  it  be  said  that  the  comiiiission  is  not  in  a  fair  way 
towards  accomplishing  practical  results.  The  subjects  at  pres- 
ent under  discussion  and  upon  which  definite  resolutions  are  to 
be  promulgated  in  1911  at  a  full  meeting  of  the  commission  to 
be  held  at  Turin,  are  nomenclature,  symbols,  the  direction  of 
rotation  of  vectors  and  the  rating  of  electrical  machinery.  In 
regard  to  the  extremely  difficult  subject  of  nomenclature,  other- 
wise terminology,  a  large  amount  of  preliminary  work  has  al- 
ready been  accomplished  and  several  countries  have  drawn  ui> 
an  alphabetical  list  of  terms  with  their  definitions.  These 
various  lists  have,  however,  proved  most  difficult  of  compari- 
son, and  in  order  therefore  to  hasten  international  agreement 
upon  a  more  practical  basis,  it  has  been  decided,  at  the  recom- 
mendation of  the  Germans,  to  discard,  for  the  time  being,  the 
alphabetical  method  and  to  draw  up  definitions  of  a  list  of 
some  eighty  terms  dealing  with  one  subject  alone.  The  subject 
at  present  in  hand  is  that  of  electrical  machinery.  This  very 
practical  method  is  certain  to  produce  early  results,  because 
dealing  with  one  subject  at  a  time  implies  a  sequence  of  ideas 
quite  impossible  of  attainment  when  the  alphabetical  method 
is   considered. 

In  regard  to  symbols,  the  commission  intends  to  adopt,  first 
of  all,  a  certain  number  of  general  rules  dealing  with  principles 
and  this  should  much  facilitate  the  choice  of  the  actual  symbols 
themselves.  It  is  interesting  to  note  how  cordial  are  the  rela- 
tions between  the  various  sections  of  this  commission.  The 
spirit  of  concession  so  clearly  evidenced  by  the  various  mem- 
bers in  their  readiness  to  co-operate  and  to  give  way  on  matters 
of  detail  augurs  well  for  the  continued  success  of  the  move- 
ment. The  fact  that  the  French  have  latel}'  hinted  that  they 
would  be  quite  prepared  to  consider  the  adoption  of  "C"  for 
current  if  our  German  friends  would  adopt  "R"  for  resist- 
ance, should  bring  within  measurable  distance  the  happy  day 
when  the  simple  expression  of  Ohm 's  law  will  be  rendered  in 
identical  symbols  all  over  the  world. 

When  once  the  commission  has  given  authoritative  decision 
as  to  the  direction  of  rotation  of  vectors,  much  of  the  present 
difficulty  in  reading  the  books  of  specialists  in  alternating  cur- 
rent work  will  be  done  away  with,  and  the  international  agree- 
ment upon  electrical  sj-mbols  generally  must  prove  an  im- 
mense boon  to  all  students  of  electricity. 

The  international  rating  of  electrical  machinery  can  only 
come  by  degrees,  for  the  conditions  and  usages  of  different 
countries  have  all  to  be  considered.  It  is,  in  fact,  a  matter  of 
general  education,  for  no  decisions  can  be  arrived  at  inter- 
nationallj'  without  both  the  purchaser  and  manufacturer  being 
consulted,  and  consequently  it  is  only  as  each  country  gradu- 
ally perceives  that  the  international  rating  of  machinery  does 
not  in  any  way  imply  interference  with  design  or  progress,  -lor 
mean  the  drawing  up  of  commercial  regulations  governing  eon- 
'traots,  that  this  subject  can  be  entered  into  in  detail,  and  prove 
of  material  assistance  to  those  specifying  electrical  machinery. 
At  the  same  time  it  is  not6worth.y  that  at  its  next  meeting  tho 
commission  proposes  to  adopt  the  international  "watt"  as  the 
unit  of  electrical  and  mechanical  power,  thus  signalizing  the 
passing  of  the  undesirable  and  unscientific  expression  "horse 
power." 

It  bears  repeating  that  this  movement  owes  its  inception  to 
the  St.  Louis  Ele<'trical  Congress  of  1904,  and  in  large  measure 
to  the  paper  which  Colonel  Crompton  then  presented. 

A  preliminary  meeting  was  held  in  London  in  1906,  and  Mr. 
Alexander  Siemens,  this  year's  president  of  fhe  British  Insti- 
tution of  Civil  Engineers,  took  the  chair.  Fourteen  countries 
were  represented.  Statutes  were  drafted  and  the  commission 
was  practically  instituted  with  Lord  Kelvin  as  its  first  presi- 
dent and  Col.  Crompton  as  its  first  honorary  secretary.  Th.? 
central  office  was  established  in  London,  and  English  and 
French  were  adopted  as  the  official  languages.  The  latter  point 
was  gained  because  of  the  extraorilinaiv  facility  for  languages 


which  is  the  happy  possession  of  the  German,  and  was  largely 
due  to  the  unfailing  courtesy  of  the  German  delegates. 

A  first  council  meeting  was  hold  in  London  in  October,  1908, 
when  Mr.  Arthur  Balfour,  former  Prime  Minister,  addressed 
some  forty  foreign  delegates,  and  Professor  Elihu  Thomson, 
U.S.A.,  was  elected  president.  It  should,  however,  bo  men- 
tioned that,  had  he  lived,  M.  Mascart,  the  life-long  friend  of 
Lord  Kelvin,  would  have  succeeded  him. 

There  are  in  all  sixteen  countries  in  which  an  Electro- 
technical  Committee  is  established  and  in  direct  communication 
with  London.  These  committees  have  a  large  measure  of  gov- 
ernment support.  The  various  government  representatives  on 
the  committees  are  of  great  assistance  to  the  work,  and  the 
government  support  helps  to  give  a  standing  in  their  own  coun- 
try to  the  various  committees.  The  British  Indian  Govern- 
ment are  aiding  the  commission  financially  though  without 
forming  a  committee.  In  the  Argentine,  Australia,  Chili,  Peru, 
South  Africa  and  Switzerland  there  is  likelihood  of  a  commit- 
tee being  formed.  In  Holland  and  Eiissia  a  committee  is  now 
practically  nominated. 

An  unofficial  conference  of  the  commission  was  held  at 
Brussels  in  August,  1910,  under  the  presidency  of  M.  Erie 
Gerard  of  the  Liege  University,  and  excellent  work  was  ac- 
complished which  has  been  favorably  commented  upon  by  the 
technical  press  in  different  countries.  A  full  meeting  of  the 
commission  is  to  be  held  at  Turin,  Italy,  in  the  autumn  of  1911. 
when,  amongst  other  matters,  the  tentative  resolutions  adopted 
at  Brussels  will  come  forward  for  ratification.  In  the  meantime, 
those  tentative  resolutions  are  being  submitted  to  the  Electro- 
technical  Committees  in  the  various  countries,  but  as  the  reso- 
lutions were  arrived  at  unanimously,  the  committees  should  not 
experience  any  serious  difficulty  in  adopting  them. 

It  cannot  but  be  admitted  that  the  generous  support  which 
the  Electrotechnical  Commission  is  meeting  with  in  the  various 
countries  and  the  cordial  way  in  which  the  delegates  are  con- 
ducting their  deliberations  is  bound  to  lead  to  useful  and  prac- 
tical results.  This  promotion  of  a  better  understanding  between 
electricians  of  various  nations  by  general  agreement  as  to 
terminology  and  classification  of  electrical  machinery  is  sure  to 
foster  the  free  development  of  international  trade,  to  be  a 
general  benefit  to  the  industry  at  large,  and  last,  but  by  no 
means  least,  to  be  a  factor  in  furthering  the  peace  of  the  world. 


Useful  Table  of  Facts 

The  following  table  will  be  found  of  value  in  making  rough 
calculations  such  as,  for  example,  on  the  size  of  wire  necessary 
to  carry  a  given  current.  It  must  be  understood,  however,  that 
many  of  the  figures  in  the  table  vary  with  conditions. 


B.  &S 
No 


0000 

000 

00 

0 

1 

? 

3 

4 

4 

6 

8 

10 

1« 

u 

16 
18 


Diameter 
in  Mils  or 
Thoiisandth^ 
ot  An  Inch 
I,(HX) 
89-t 
775 
707 
632 
£48 
460 
410 
365 
335 
889 
258 
9«9 
404 
l»2 
162 
128 
102 

li 

40 


Are.i  i[i 
Circular 

Mila 

1 ,000,000 

800, 1"*) 

COO.IIOO 

illO,(l<l<l 

4<HI,(KI0 

300,01)0 

21I,S(K1 

167, K05 

133,079 

105,492 

83,694 

66,373 

52,633 

41,742 

33,102 

26,240 

16,509 

10,381 

6,430 

4,107 

2,483 

I.6«4 


Ohni'i 
Per 

l.fKH'  Ft 

.01038 

.01-.'97 

.0173 

.02076 

.02596 

.0346 

.114906 

.06186 

.07801 

.098:) 

.1240 

.1564 

.1972 

.2487 

.3136 

.3955 

.6288 

1. 

1.590 

2.591 

4.019 

6.391 


Lhs.  Per 

1.000  Ft. 

W   P  Iru 

3,550 

2,880 

2,210 

1,875 

1,430 

1.185 

750 

600 

400 

4lX) 

300 

250 

200 

160 

140 

110 

75 

SO 

34 

24 

16 

12 


Stit  Al 
RulAer 
Covered 
640 
440 
440 
390 
330 
270 
210 
177 
150 
127 
107 

90 

76 

«4 

54 

46 

33 

24 

17 

19 


iperes 

Weather- 
proof 
1,000 
840 
680 
490 
400 
400 
312 
S«2 
S90 
)8S 

I4e 

131 

no 

9* 
77 

«i 

*6 

sa 
ss 

16 

8 
6 


Bristol's  Recording  Gauges,— Bulletin  140,  issued  by  the 
Bristol  Company  of  Waterbury,  Conn.,  giving  complete  illus- 
trated descriptious  of  this  company's  various  types  of  pres- 
sure gauge. 
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Prodiuicer  Gas  Plaint   Wlnat  is  a  Prodiuicer  ? 


By  W.  S.  TIaggas,  A.M.I.Mech.B. 


For  the  benefit  of  those  -wlio  have  so  often  asked  the  ques- 
tion, "What  constitutes  a  producer  gas  plamt, "  the  writer  will 
endeavor  to  give  some  simple  illustrations  and  explanations  of 
the  principles  upon  which  such  a  plant  is  operated,  omitting 
for  the  most  pant  all  technical  and  chemical  terms. 

To  begin,  allow  me  to  point  out  that  a  producer  gas  plant  is 
composed  ordinarily  of  three  distinct  and  separate  pieces  of  ap- 
paratus. First,  there  is  the  gas  producer  (from  which  the  name 
producer  gas  appears  to  have  been,  capriciously  enough,  deriv- 
ed), that  part  of  the  plant  which  roasts  the  gas  out  of  the  coal; 
second,  there  is  the  gas  engine,  which  utilizes  the  gases  just 
manufactured  by  the  producer;  and  last,  there  is  the  electric 
generator,  which  is  operated  by  the  gas  engine  to  supply  light 
and  powear. 

These  three  separate  units,  though  often  operated  together, 
nevertheless  lend  themselves  to  a  varity  of  other  combinations, 
as  may  be  seen  from  the  following  summary: 

1.  A  gas  producer  may  be  operated  alone  to  supply  gas  for 
lieating  purposes. 

2.  A  gas  producer  may  be  operated  partly  to  supply  gas  for 


^ 
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heating  purposes  ami  jtarfly  to  upfirati;  a  gas  engine  of  1ow(m- 
capacity. 

3.  A  gas  producer  may  be  used  to  operate  a  gas  engine  of  the 
same  capacity  for  jjower  purposes  only. 

Jn  tlie  present  article  it  is  the  intention  to  deal  only  with  the 
question  of  a  producer  gas  plant  in  so  far  as  it  treats  of  the 
gas  producer  itself,  leaving  till  a  later  <l.ate  the  discussion  of  tlie 
gas  engine. 

There  is  probalily  no  apjiaratus  used  in  connection  with  the 
production  of  power  that  at  iir.'*t  appears  more  full  of  mystery, 
liiit  which  in  reality  is  so  simple  as  the  gas  producer. 

For  exam|ile,  let  us  take  the  ordinary  old-fashioned 
coal  stovo  (Figure  1).  Let  us  suppose^  Uiat  the  fire 
jiot  is  about  half  full  of  burning  coals,  with  the  draught 
turned  full  on,  so  that  a  good  hot  fire  is  produced.  Now  put  on 
another  layer  of  fresh  coal  several  inches  deep  so  that  tlic  fin' 
is  well  covered  up,  close  the  door  and  any  other  openings  uliout 
the  upper  part  of  the  srtove,  so  as  to  malse  it  as  nearly  ijir-tiglit 
as  possible,  leaving  the  draught  full  on.  After  a  few  minutes 
open  the  small  damper  in  the  rloor  .just  enough  for  a  peep  hole, 
so  that  you  can  satisfy  yourself  that  there  is  no  sign  of  fire  in 
tlie  ujiper  part  of  the  stove.  Next  open  the  door  wide  and  ini- 
mediatfily  there  will  be  a  slight  explosion  duo  to  the  air  rushing 
in  and  mixing  with  the  gasi  that  is  being  produced.  This  mix- 
ture of  air  and  gas  will  continue  to  burn  while  the  door  is  open, 


so  long  as  the  fire  below  is  liot  enough.  The  fact  of  tlie  do(ir 
being  open,  however,  practically  stops  all  draught  through  the 
fire  and  it  soon  cools  off. 

Let  the  reader  just  stop  here  tor  one  moment  to  ask  the  ques- 
tion, "What  was  actually  taking  place  before  the  stovo  door 
was  opened?  The  thoughtful  individual  will  at  once  arrive  at 
the  right  conclusion — ^^the  very  best  part  of  the  fuel  was  going 
up  the  chimney  in  the  form  of  a  combustible  gas.  It  would  be 
quite  possible  to  ignite  this  gas  and  have  it  burn  at  the  top  of 
the  chimney,  where  it  would  get  the  necessary  air.  Keep  in 
mind  the  fact  that  the  gas  will  not  burn  without  air  any  more 
than  air  will  burn  "without  first  being  mixed  with  the  gas. 

There  are  two  distinct  types  of  gas  producer — pressure  and  suc- 
tion— but  the  principles  upon  -which  the  gas  is  generated  are 
the  same. 

Fig.  2  represents  a  simple  form  of  gas  generator  similar  to 
the  generating  section  of  the  modern  pressure  gas  producer. 
This  is  simply  a  shell  lined  with  fire  brick  and  provided  with 
graite  bars,  cleaning  out  doors  at  the  bottom,  and  a  means  of 
supplying  coal  from  the  top,  through  a  hopper  which,  after  it  is 
filled  with  coal  and  the  lid  on  top  of  same  has  been  closed  tight, 
the  coal  is  allowed  to  drop  into  the  generator  through  a  trap  or 
valve  -which  is  opened  by  raising  the  lever  provided  for  this 
purpose.  In  this  way  coal  can  be  fed  to  the  producer  while  it 
is  in  operation  without  interfering  to  any  extent  with  the  qual- 
ity of  the  gas,  as  in  the  case  of  the  suction  gas  producer,  which 
operates  under  a  partial  vacuum,  the  air  is  prevented  from  en- 
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toring  the  |n-(iilMccr,  vvliicli  it  would  do  if  tlie  \-.'ilve  and  l(i|i  lid 
i>f  hopper  were  o|i('ii  at  the  same  time. 

I'lii'  draught  is  created  by  a  sni:ill  )i;in<l  I'.-in  wlii.-h  forces  air 
up  tliriaigh  the  grates  and  Ueeps  a  liot  lire  at  tlie  bottom  of  the 
liiMJ  of  coal — ^the  conibu.stible  gas-'  being  driven  up  througli  tlie 
|ii|ic  running  from  top  of  producer,  and  as  the  gas  leaves  this 
pipe  and  mixes  with  the  atmosphere  it  will  burn  freely  if  ignit- 
(!d.  This  constitutes  a  \ny  siiii|ilo  fnnn  nl'  tlie  |iressurc  gas 
producer. 

In  Fig.  3  -we  have  gone  a  stop  farther  and  have  added  a  water 
compartment  to  the  upjier  jiart  of  the  gas  generator.  The  ob- 
ject iif  this  arrangement  is  two-fold.  By  making  this  com- 
part men  t  a  pant  of  the  top  itself  it  prevents  the  escape  of  .•on- 
siderable  heat.    The  main  object,  however,  is  to  generate  a  small 


and  "  This  is  chiefly  Carbon  Monoxide— CO. 
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amount  of  steam  for  the  purpose  of  enriching  the  gas.  It  will 
bo  noticed  that  there  are  no  openings  at  the  bottom  of  generator 
the  cleaninj;  out  doors  being  kept  closed  tight  while  producer  is 
.in  use,  except  when  it  is  necessary  to  open  them  for  cleaning 
purpose?',  and  the  only  way  air  can  get  to  the  fire  is  by  passing 
in  at  the  elbow  on  top  of  generator,  then  across  the  top  of  the 
water  and  through  the  pipe  down  to  the  ashpit  below  the 
grates.  In  doing  this  it  carries  a  quantity  of  steam  -which  in 
passing  up  through  the  incandescent  bed  of  coals  enters  into  the 
composition  of  the  gass,  adding  considerably  to  its  heat  value. 

So  far  as  the  actual  production  of  gas  is  concerned,  Fig.  3  pre- 
sents a  complete  and  modern  t.vpe  of  suction  gas  genei'ator,  the 
draught  being  created  by  the  suction  of  an  ordinary  exhaust 
fan. 

The  heavy  fii-e  brick  lining  serves  the  double  purpose  of  hold- 
ing the  heat  in  the  generator  and  allowing  a  much  hotter  fire 
than  would  be  possible  in  Fig.  1.  Their  relationship,  however,  is 
quite  apparent. 

Fig.  4 — -a  section  view  of  a  complete  Kelghley  suction  gas 
producer — only  differs  from  Fig.  3  in  its  carefull.y  arranged 
super-heater,  scrubber,  and  expansion  chamber.  This  producer 
is  designed  especially  for  suppl}"ing  gas  for  power  purposes  in 


It  will  readil.y  be  understood  that  by  cooling  the  gas  it  has 
contracted  and  is  therefore  S'tronger  (as  we  say)  that  is,  a  given 
volume  of  cool  gas  will  possess  a  greater  expansion  capacity 
than  would  be  procurable  from  an  equal  volume  of  hot  gas.  For 
this  reason  it  is  desirable  to  have  the  gas  cold  before  it  enters 
the  cylinder  of  the  gas  engine,  where  the  necessary  air  is  sup- 
plied to  form  the  explosive  mixture.  This  mixture  is  compressed 
in  the  same  manner  as  the  mixture  of  gasoline  and  air  is  com- 
pressed in  the  ordinarv  (four  stroke  cvcle)   gasoline  engine. 

In  the  Keighley  engine  the  mixture  of  gas  and  air  is  ignited 
at  the  proper  time  by  means  of  a  powerful  trip  magne^to,  no  bat- 
tery of  anv  kind  being  requii'ed,  but  this  will  be  explained  in 
its  proper  place. 

It  might  be  mentioned  that  the  hand  fan  shown  on  Fig.  i  is 
for  the  pui-pose  of  blowing  up  the  fire  in  order  to  make  it  hot 
enough  to  produce  good  gas  before  starting  the  engine.  During 
this  operation  the  poor  gas  is  allowed  to  escape  through  the 
chimne.v  pipe  to  the  open  air.  A  small  test  cock  is  provided  on 
outlet  pipe  within  easy  reach  of  the  man  turning  the  fan,  and 
lie  can  light  the  gas  here  while  fan  is  being  turned  .iust  as  soon 
as   fire  is  hot   enough   to  produce   it.     These   starting   fans   are 
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connection  with  the  Keighlev  gas  engines.  In  this  case  the  en- 
gine takes  the  place  of  the  exhaust  fan  shown  in  Fig.  3,  and 
sucks  the  gas  through  the  pipe  (i,  which  causes  a  partial  vacuum 
in  the  producer  and  air  immetliately  rushes  in  at  the  elbow  at 
top  of  producer,  carrying  with  it  a  quantity  of  steam  through 
the  pipe  leading  to  the  ashpit  under  the  grates.  It  wHl  be 
noiticed  that  this  pipe  leads  down  through  the  super-heater  which 
conveys  the  hot  ga.ses  from  the  generator  to  the  scrubber,  the 
object  being  to  absorb  as  much  of  the  -vaste  heat  as  possible  and 
return  it  in  the  form  of  hot  air  and  steam  to  the  generator. 
After  passing  through  the  coal  the  gases  pass  down  the  super- 
heater and  enter  the  scrubber,  as  shown  by  the  arrows. 

The  sttruhber  is  simply  a  shell  with  a  grating  near  the  bottom 
to  support  tlie  coke  witli  which  it  is  nearly  filled.  This  coke  is 
kept  wet  by  a  water  sprinkler  and  as  the  gas  must  pass  through 
this  it  is  cooled  and  cleaned  to  a  great  extent.  The  expansion 
chamber  acts  as  a  supplementarv  cleaner.  It  is  also  fitted  with 
a  grate,  to  carry  shavings  or  e.xcelsior,  the  ob.ject  being  to  catch 
any  particles  of  dirt  that  -may  have  come  through  the  .scrubber. 

"  When  steam  passes  over  red  hot  coals  both  Carbon  Monoxide 
— CO,  and  Hydrogen — II,  are  formed.  Both  these  gases  are 
readily  combustible  in  air,  with  the  simultaneous  jiroduction  of 
great   heat. 
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often  driven  by  a  small  gasoline  engine  or  a  water  motor.  .Vfter 
the  engine  is  started  the  only  outlet  to  the  atmosphere  from 
the  producer  is  through  the  exhaust  pipe  of  the  engine. 

The  operating  field  of  gas  producers  ma.v  be  said  to  be  almost 
unlimited.  They  are  now  used  extensively  in  steel  works,  ore 
roasting  plants,  chemical  works,  glass  works,  kilns,  etc.,  where 
the  gas  is  burned  for  heating  purposes,  resulting  in  a  great  sav- 
ing in  fuel,  llany  of  them  are  designed  to  operate  on  wood 
blocks,  wood  chippings,  sugar  cane  trash,  peat  (turf),  etc.,  in- 
stead of  on  coal. 

The  fuels  best  adapted  for  suotlon  gas  producers,  however, 
are  anthracite  or  semi-anthr.a<Mte  pea  coal,  gas  house  coke  (of 
small  srize),  or  charcoal.-*  AVith  good  anthracite  the  usual  guar- 
antee is  that  the  coal  consumption  will  not  exceed  one  pound 
per  h.p.  hour  at  full  load.  In  fact,  actual  tests  have  been  made 
where  the  power  was  being  used  for  generating  electric  current 
that  showed  the  actual  consumption  of  coal  to  bo  only  78  lbs. 
per  hour  for  each  l(l(i  electrical  h.p.  measured  at  the  switch- 
board, which,  allowing  n  fair  percentage  for  losses  in  the  elec- 
tric generator,  would  bring  the  coal  consumption  down  to  loss 
than  three  (|uarters  of  a  pound  per  B.h.p.  hour  at  the  engine. 

*  These  all  contain  a  high  percentage  of  Carbon. 
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Important  Electrical  Agreement  in  Montreal. 

An  important  circular  has  been  issued  by  the  Canadian  Fire 
Underwriters'  Association,  which  indicates  that  that  body  has 
b(»conie  the  sole  authority  on  the  Island  of  Montreal  for  eleotrical 
inspection.     The  circular,  dated  November  21,  runs  as  follows: 

''An  agreement  having  been  entered  into,  and  signed,  by  the 
various  electric  lighting  interests  operating  in  Montreal  and 
vicinity,  whereby  service  connections  for  light  or  power  will  be 
made  only  on  presentation  of  certificates  from  the  electrical  de- 
partment of  this  Association. 

"We  wish  to  advise  you  that,  on  and  after  January  2nd,  1911, 
the  above  mentioned  agreement  will  be  in  effect. 

' '  Ample  facilities  for  the  prompt  handling  of  inspections  will 
be  provided.  Your  hearty  co-operation  is  solicited,  with  a  view 
to  making  the  work  a  success." 

The  circular  is  signed  by  Mr.  J.  Bennett,  chief  electrical  in- 
spector of  the  Association,  and  a  copy  has  been  sent  to  all  the 
architects,  engineers  and  electrical  contractors  in  Montreal. 

In  the  past  wiremen  have  been  placed  at  a  disadvantage  owing 
to  the  confusion  of  authorities;  the  fire  underwriters  looking  at 
installations  from  the  point  of  view  of  fire  risk,  and  the  electric 
light  companies  from  that  of  the  life  hazard.  A  uniform  set  of 
rulings  must  necessarily  simplify  matters.  The  following  is  the 
text  of  the  agreement  between  the  operating  companies  and  the 
underwriters '  Association : 

"The  installation  of  electrical  apparatus,  wires,  conduits  and 
all  fittings  and  furnishings  for  electric  lighting,  heating  or  power 
in  buildings,  shall  be  executed  in  accordance  with  the  rules  and 
requirements  of  the  electrical  department  of  the  Canadian  Fire 
Underwriters'  Association,  which  may  be  in  force  at  the  time 
the  work  is  done.  In  every  case  before  the  commencement  of 
the  installation  of  any  kind  or  class  of  electrical  wiring  or  ap- 
paratus in  buildings  constructed  or  under  cons'truction,  the  owner 
shall  furnish  a  receipt  from  the  Canadian  Fire  Underwriters' 
Association,  showing  that  an  application  for  inspection  has  been 
made  and  accepted.  No  so-called  concealed  wiring  for  which  a 
permit  is  issued  or  required  shall  be  lathed  over,  or  in  any  man- 
ner concealed  from  sight  until  inspected  and  accepted  by  the 
electrical  department  of  the  Canadian  Fire  Underwriters'  Asso- 
ciation, no  electrical  work,  wiring  or  fixtures  for  which  a  permit 
is  issued  or  required,  shall  be  put  to  use  or  connected  to  service 
wires  or  any  source  of  electrical  energy,  until  inspected  and 
accepted  by  the  electrical  department  of  the  Canadian  Fire  Un- 
derwriters' Association,  and  a  certificate  issued  thereon." 


Suburban  Line  Will  Be  Extended. 

The  extension  of  the  Montreal  &  Southern  Counties  Railway, 
which  carries  residents  of  St.  Lambert  and  Longucuil  into  Mont- 
real each  day  to  Chambly  and  liicholieu  over  the  old  line  of  the 
Central  Vermont,  is  being  rapidly  completed  and  an  announce- 
ment of  the  opening  of  the  new  branch  will  be  made  before  long. 
The  M.  &  S.  C.  has  taken  over  the  old  Cenitral  Vermont  line  to 
these  popular  summer  points  on  a  long  term  lease  and  is  now  at 
work  on  the  electrification  of  the  road.  The  line  is  alao  seeking 
to  extend  its  facilities  in  Montreal,  and  with  this  end  in  view 
has  applied  for  permission  from  the  M.  S.  li.  to  run  its  cars  over 
the  latter  company's  lines  into  Victoria  Square.  The  M.  &  S.  (J. 
Company's  charter  with  the  city  allows  the  running  of  the  cars 
over  the  M.  S.  K.'s  lines  with  the  latter  company's  permission, 
and  no  difficulty  is  anticipated  in  the  formation  of  an  agreement 
which  will  end  in  the  required  permission  being  granted.  Ar- 
rant'omonts  whereby  the  company  will  secure  its  electrical  power 
from  the  Canadian,  Light,  Heat  &  Power  Company's  new  plant 
at  St.  Timothcc   are  also   being  completed. 


Westmount's  New  By-Law. 

The  oity  of  Westmount  has  drafted  a  new  by-law  which  makes 
it  necessary  to  file  a  certificate  of  inspection  from  the  under- 
writers before  a  service  of  electric  light  or  power  can  he  made  by 
any  of  the  companies  operating  in  the  municipality. 

It  is  expected  that  the  town  of  Verdun  will  copy  this  by-law. 


Sherbrook  Railway  and  Power. 

It  is  announced  that  construction  work  on  the  big  new  dam  on 
the  Magog  river  at  Sherbrooke  is  at  an  end,  and  that  the  power 
house  is  entirely  finished,  with  the  exception  of  the  installation 
of  the  generators,  which  will  not  be  long  delayed.  The  dam, 
which  is  composed  entirely  of  concrete,  is  300  feet  long.  The 
power  development  is  located  in  the  middle  of  the  business  dis- 
trict of  Sherbrooke,  and  the  dam  is  connected  with  the  power 
house,  which  is  situated  below  Commercial  street,  by  a  steel  pen- 
stock 9%  feet  in  diameter,  resting  on  reinforced  concrete  sup- 
ports. It  is  anticipated  that  power  will  be  turned  on  by  January 
1st  at  the  latest. 


Utilities  Commission  Imposes  Fine. 

Some  time  ago  the  Quebec  Public  Utilities  Commission  granted 
the  Quebec  County  Railway  the  right  to  construct  a  line  from 
Maple  Ave,  Quebec,  to  Sillery,  with  the  ajttached  provision  that 
the  rails  be  laid  on  the  north  side  of  the  road.  Apparently 
disregarding  the  order  the  company  placed  the  rails  on  the  south 
side.  The  commission  summoned  the  company  to  appear  before 
them  and  show  cause  why  the  order  has  been  disobeyed.  The 
company  made  a  plea  of  good  faith  and  ignorance  of  the  actual 
meaning  of  the  order,  in  consequence  of  which  only  the  mini- 
mum fine  of  $200  was  imposed.  Furthermore,  on  the  favorable 
report  of  the  commission's  engineer,  the  company  was  given 
the  right  to  continue  running  on  their  rails  on  the  south  side. 


Discovery  of  Tungsten  in  Nova  Scotia. 

A  comparatively  rare  mineral,  "sheelite, "  has  recently  been 
discovered   in  Halifax  County,  Nova  Scotia. 

Sheelite  is  one  of  the  minerals  containing  tungsten.  It  is  of 
no  known  use  in  itself,  excepting  as  an  ore  from  which  tung- 
sten may  be  extracted.  The  mineral  is  chemically  a  tungstate 
of  calcium.  As  an  ingredient  in  the  chemical  side  of  steel 
making  it  is  quite  important.  At  present  the  world 's  annual 
output,  coming  mostly  from  Sweden,  is  placed  at  4,000  tons.  If 
present  indications  are  correct,  the  recent  discovery  in  Nova 
Scotia  will  not  only  yield  sufficient  for  the  steel  plants  in  the 
province,  but  will  have  an  effect  on  the  markets  of  the  world. 
The  ore  is  reported  to  yield  60  per  cent,  of  tungsten  acid  to 
the  ton  of  sheelite.  At  present  2.j  men  are  at  work  on  the  pre- 
liminary experiments. 


A  Large  Order  for  Motors. 

The  Nova  Scotia  Steel  &  Coal  Company  has  recently  placed 
an  order  with  the  Canadian  General  Electric  Company  for  the 
following  250  volts,  direct  current,  motors:  Nine,  25  h.p.;  two, 
.•JO  h.p.;  two,  60  h.p.;  four,  75  h.p.;  two,  100  h.p.,  nineteen  mo- 
tors in  all,  aggregating  900  h.p.,  to  bo  delivered  early  in  the 
new  year. 

The  Nova  Scotia  Telephone  Company  are  installing  a  50  drop 
central  energy  board  at  the  office  of  the  Nova  Scotia  Steel  & 
Coal  Company,  equipped  with  storage  battery  plant,  which  will 
be  charged  from  the  electric  power  plant  of  the  Stool  Company. 
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GeiK'iuting  Plant  at  Aroostook  Falls  of  the  Maino  and  New  Brunswick  Power  Coiuiiany 


ActiYitj   iim    Maritime   ProYimc^ 


The     Maine     and     New     Brunswick    Electric 
Power    Company 

There  are  three  points  on  the  international  line  separating 
Canada  and  the  United  States  where  our  Governments  have  seen 
fit  to  allow  the  development  and  export  of  power  for  use  in  the 
latter  country.  These  points  are  Fort  Frances,  where  the  On- 
tario  &  Minnesota  Power   Co.   exports   across   the   Rainy   river 


Power  House  at  Aroostook  Fails 


to  the  town  of  International  Falls,  principally  for  use  in  various 
manufacturing  industries  controlled  by  the  owner  of  the  power 
plant,  Mr.  E.  \V.  Bachus;  Niagara  Falls,  where  the  Canadian  Nia- 
gara Power  Company,  the  Ontario  Power  Company,  and  the 
Electrical  Development  Company  all  export  part  of  their  output; 
and  at  Aroostook  Falls,  on  the  Aroostook  river,  a  tributary  of 
the  St.  John,  situated  just  inside  the  international  boundary  line 
separating  New  Brunswick  and  the  State  of  Maine. 

The  last  Canadian  Government  report  states  that  this  latter 
company  exi>oited  during  the  year  ending  March  31,  1910,  a  total 
of  1,169,642  kilowatt  hours  of  electrical  energy,  and  that  42,.360 
It.w.h.  were  used  for  Canadian  consumption.     The  development 


is  utilized  chiefly  to  supply  light  and  power  to  a  number  of 
United  States  towns  and  villages  in  the  vicinity  of  Aroostook 
Falls  and  in  operating  an  electric  railway  between  a  number  of 
these  towns,  and  which  has  been  in  operation  since  July  1,  1910. 
The  Aroostook  Falls  are  capable  of  developing  about  6,000  horse- 
power. The  developed  head  is  78  feet.  The  present  installation 
consists  of  two  pairs  21-ineh  Jenckes  bronze  turbines,  400  r.p.m. 
These  operate  two  General  Eleotric  500  k.w.,  11,000  volt,  3  phase, 
60  cycle  generators. 

Additional  equipment  is  being  installed  at  the  present  time. 
This  consists  of  one  pair  30-inch  Jenckes  turbines,  400  r.p.m.,  to 
operate  a  General  Electric  1,500  k.w.,  11,000  volt,  3  phase,  60 
cycle  generator..  There  are  about  75  miles  of  transmission  line, 
the  longest  stretch  being  50  miles,  for  which  the  current  is 
stepped  up  at  Fort  Fairfield,  Me.,  5  miles  from  the  plant,  to 
33,000  volts.  Another  line  running  to  Presque  Isle  and  Wash- 
burn, Me.,  transmits  at  generator  pressure,  11,000  volts. 

The   electric   railwa}',   called   the   Aroostook   Valley   Railroad, 


Forebay  showing  C'eiiu  ut  Construction 

operates  between  Presque  Isle  and  Washburn,  Me.  There  are 
seveniteen  miles  of  single  track,  sidings  included.  This  road  has 
steam  railway  construction,  including  70  lb.  rails.  The  overhead 
equipment  is  part  span  and  part  bracket.  No.  0000  trolley  wire 
is  used. 
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A  substation  is  located  about  half  way  along  the  line,  con- 
taining transformers  and  rotary  converters.  The  60  cycle,  33,000 
volt  current  is  here  converted  into  1,200  volts,  direct  current,  and 
distributed  both  ways  along  the  trolley  wire.  No  feeder  wires 
are  used.    General  Manager  A.  K.  Gould  staites  that  the  1,200  d.c. 


Bridge  Construction  on   Aroostook  Valley    Kail  way 

sj-stem  is,  in  his  opinion,  the  best  invention  ever  introduced  into 
eleetric  railroad  operation. 

The  rolling  stock  includes  one  heavy  locomotive  ear  equipped 
with  four  75  h.p.  motors,  guaranteed  to  furnish  100  per  cent, 
overlead  tand  capable  of  handling  fifteen  to  twenty  cars  of 
freight;  also  a  number  of  passenge^r  cars  equipped  with  four  50 
Ii.p.  motors,  which  handle  seven  or  eight  cars  of  freight. 

The  general  manager  of  the  system  and  the  moving  spirit  in 
the  construction  of  the  electric  road  is  Mr.  A.  E.  Gould,  of 
J'resque  Isle,  Me.     Mr.  W.  M.  Jones  is  president. 


Newfoundland  to  the  Fore  in  Electrical  Matters 

Tlie  accompanying  reproduction  is  a  photograph  of  the  exhibit 
(if  the  electi'ical  dejiartment  of  the  Eeid  Newfoundland  Company 
at  the  first  industrial  exhibition  ever  attempted  in  Newfound- 
land, and  which  w^as  held  in  St.  John  's  during  the  month  of  No- 
vember. The  arrangement  of  the  exhibit  reflects  great  credit  on 
its  designer,  Mr.  J.  W.  Morris,  the  chief  electrician  for  the  Roid 
.Vewfoundland  Company. 

The  design  of  the  booth,  as  shown  in  the  illustration,  was  octa- 
gonal, with  arched  ribs,  braced  by  two  equally  spaced  circles,  sup- 
porting a  canopy;  it  was  built  of  pine  and  finished  in  white 
enamel  and  gold.  The  panels  were  draped  with  cream  silk  and 
festooned  -with  red  roses,  the  circle  in  each  panel  having  a  trans- 
parency of  the  company's  house  flag. 

Direct  interior  lighting  was  from  250  25-watt  and  35-watt 
tungsten  lamps  in  Ilolophane  reflectors;  200  additional  lamps 
were  used  for  outline  lighting;  circles  of  colored  lights  and  large 
tungstens  on  the  donu;  were  operated  liy  .i  flasher. 

The  wiring  ft-as  concealed  and  circuits  were  controlled  from  a 
flush  type  wall  ciibiiiet,  which  with  meters  and  switches  for  light- 
ing and  heating  ciri-iiits  were  fitted  in  the  enclosed  jiauel  facing 
the  entrance; 

The  company  '■.  flag  flew  to  the  bTeezos  of  a  northea.ster  pro- 
duced by  a  fan  concealed  in  the  main  top,  and  for  the  special 
benefit  of  "the  small  boy"  a  miniature  electric  train,  supplied 
with  current  from  a  small  motoi -generator,  kejit  up  :»  continuous 
service  on  the  largi;r  of  the  two  roof  circles. 

Heating  and  cooking  appliani'cs,  vacuum  cleaners,  portable 
tools,  etc.,  were  shown  in  operation,  and  on  the  closing  evening  a 
special  cooking  demonstration  under  the  supervision  of  the  com- 
pany 's  chef  attracted  large  crowds;  whether  it  was  due  to  aome 


electrical  flavor  not  hitherto  experienced  by  the  guests  or  to  the 
"juicy"  nature  of  the  cooking,  the  method  is  said  to  have  been 
a  great  success,  judging  by  the  short  space  of  time  required  for 
the  cooks  and  waiters  to  dispose  of  a  dozen  turkeys  and  a  large 
quantity  of  steaks  and  chops  and  a  variety  of  vegetables. 

As  previously  stated,  this  was  practically  the  first  attempt  at 
getting  together  a  representative  exhibit  of  the  colony's  indus- 
ries.  All  the  local  manufacturers'  displays  were  exceptionally 
good  and  compared  favorably  with  those  at  the  provincial  exhi- 
bitions in  Canada. 

From  an  industrial  point  of  view  Newfoundland  has  at  pre- 
sent many  disadvantages,  but  with  the  prospective  development 


Reid  Newfoundland  Go's  Booth  at  St.  Jolin  N.F.  Exhibit 

of  mineral  resources,  pulp  areas  and  farm  lands,  and  the  comple- 
tion of  railway  extensions  now  unrlcr  construction,  the  outlook  is 
very  promising  for  the  future  of  the  oldest  colony. 


Grand  Falls  Company  Limited 

lyctters  2>atent  have  been  issued  ini'orporating  Sir  \V.  C.  Van 
Home.  Messrs.  A.  S.  Holt,  R.  Proctor,  G.  F.  Underwood,  B.  E. 
Kingman,  J.  Robinson  and  A.  J.  Gregory  for  the  purpose  among 
other  things  (1)  of  acquiring  the  water  power  .at  Grand  Falls, 
Victoria  County,  Province  of  New  Brunswick,  (2)  of  construct- 
ing and  operating  a  canal,  and  hydraulic  race-way  for  power 
development,  (^)  of  developing  and  distributing  power,  (4)  of 
constructing,  and  operating  mills  and  factories  for  manufacture 
of  pulp  and  pajier  in  all  its  branches,  (5)  of  constructing  and 
operating  mills  for  carrying  on  the  lumber  business  in  all  its 
branches,  and  (0)  of  erecting  poles  and  wires  to  supply  heat, 
light  and  power  to  various  customers.  The  company  is  to  be 
known  as  the  "Grand  Falls  Company,  Limited,"  and  has  a  capi- 
tal of  $1,200,000.  The  head  oftlce  will  be  the  town  of  Grand 
Falls.  N.B. 


Briftish  ColiLimbia  aimdl  the  West 


New  Lumber  Mill  Electrically  Operated — 
Striking  Example  of  Universal  Appli- 
cation of  Electric  Power 

Tlie  application  of  electric  puvver  to  sawmills,  descriptions  of 
which  have  appcarinl  in  the  "  Klectrical  News'"  from  time  to 
time,  has  addcii  one  more  to  its  considerable  list  in  the  recent 
oquipnient  of  the  North  Pacific  Tjunnber  Conipan3-'s  new  mill  at 
Barne.t,  B.C. 

The  general  arrangement  is  to  drive  the  main  part  of  the  mill 
directly  from  one  high  speed  -Goldie  Corliss  engine  of  1,000  h.p. 
capacity,  the  outlying  groups  being  driven  by  induction  motors, 
current  for  which  is  supplied  by  one  600  kilowatt,  3-phase,  60- 
cycle,  2,200-volt  generator,  direct  connected  to  a  second  high 
speed  compound  Goldie  Corliss  engine.  Both  of  the  engines  are 
equipped  with  steam  operated  dash  pots  on  valve  gear,  and  are 
run  condensing.  The  speed  of  these  engines  is  considerably 
higher  than  that  of  the  ordinary  Corliss  engine,  as  the  piston 
speed  is  750  feet  per  minute. 

In  addition  to  the  above  equipment  the  engine  room  contains 
one  100  k.w.,  12o-volt  direct  current  generator,  direct  connected 
to  a  high  speed  Ideal  engine,  which  supplies  the  current  used 
for  lighting  of  the  mill,  yards,  offices,  etc.,  for  motors  used  in  the 
machine  shop  and  filing  rooms,  for  driving  of  power  house  ven- 
tilating fans,  and  for  ex-citing  the  fields  of  the  large  alternator. 

Owing  to  the  scarcity  of  good  feed  water  for  the  boilers,  a 
surface  condenser  is  used  so  that  the  water  may  be  utilized  over 
and  over  again.  Economy  of  the  fresh  water  supply  is  the  key- 
note of  this  part  of  the  equipment,  all  the  pumps  being  made 
compound  on  the  steam  end  and  exliausting  into  the  condenser. 
Sea  water  is  used  for  cooling  of  tlie  condenser,  and  is  supplied 
by  centrifugal  pumps.  The  fire  jiunips,  circulating  and  air  pumps 
and  condensers,  are  located  in  the  basement  of  the  power  house. 

The  hot  well  is  constructed  of  reinforced  concrete  adjacent  to 
the  condenser.  The  total  capacity  of  the  boilers  is  2,400  h.p., 
and  fuel  storage  bins  are  provided  above  the  boilers,  the  firing 
being  done  mechanically.  Tlie  plant  is  provided  with  induced 
draft,  thus  eliminating  a  high  smoke  stack,  the  cost  of  mainten- 
ance of  which  has  been  found  to  be  extreimely  high  in  this  cli- 
mate owing  to  the  heavy  rainfalls  during  the  winter  months. 
The  furnaces  are  designed  so  that  by  using  the  induced  draft  the 
smoke  and  spark  nuisance  is  done  away  with — so  much  so  that 
under   ordinary  circumstances   scarcely  any  smoke  issues   from 


the  stack.  The  power  house,  together  with  the;  niarliinc  shop 
and  boiler  house,  is  of  reinforced  concrete,  with  iron  roof.  A 
noticeable  feature  is  the  minute  attention  that  has  been  given 
to  details  tending  to  insure  continuity  of  operation.  In  the  event 
of  fire  in  the  mill  or  yard,  the  entire  building  can  be  completely 
enclosed,  and  air  supplied  to  the  operating  staff  by  means  of  two 
electrically  driven  fans,  whose'  intakes  are  located  at  the  sea 
level,  thus  making  sure  that  the  fire  punqis  can  be  kept  in  opera- 
tion. 


600  kw.  A.  C.  B.  Generatoi-,  North  Pacific  Lumber  Co. 

The  alternating  current  motors  iiseil  are  uouml  I'nr  2,200  volts, 
tliis  lieing  the  standard  voltage  on  this  coast  for  motors  of  40 
h.p.  and  larger,  and  the  total  capacity  of  these  motors  aggregates 
999  h.p.  Each  motor  is  provided  with  a  suitable  control  panel 
located  conveniently  to  the  motor.  All  tliese  panels  are  enclosed 
in  neat  asbestos  lined  cabinets,  with  hinged  doors  on  both  sides 
to  admit  of  ready  access  to  the  switch  gear,  etc. 

Owing  to  the  general  excellence  of  the  apparatus  used  it  was 
felt  that  the  work  of  installation  and  the  materials  employed 
should  be  of  equally  high  standard.  Consequently  it  was  decided 
that  the  regulations  of  the  National  Board  of  Fire  Underwriters 
should  be  observed  to  the  letter.  This  decision  rendered  neces- 
sary the  use  of   3,500-volt  lead  covered  cable,  which  was  drawn 
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in  xinlinoil  steel  contluits,  and  the  end  sealed  with  the  most 
modern  type  of  cable  pet  heads. 

All  the  high  voltage  work  in  the  power  house  is  of  the  same 
quality,  and  the  outside  pole  lino  distribution  syste.m  is  built 
according  to  the  most  modern  practice.  The  wiring  in  the  power 
house  for  light  and  for  the  small  motors  is  enclosed  in  steel  con- 
duit with  condulet  fittings,  making  a  neat  and  substantial  ar- 
rangement. The  lighting  of  each  section  of  the  mill,  planer  and 
sheds  is  controlled  from  an  asbestos-lined  cabinet.  The  wiring 
is  run  in  conduits  in  all  damp  and  exposed  places.  Thirty-two 
eandlepower  incandescent  lamps  are  used  throughout,  and  an  ex- 
cellent distribution  of  light  is  obtained.  The  extra  expenditure 
for  this  equipment  was  found  to  be  fully  justified  by  the  in- 
creased efficiency  of  the  staff  in  working  by  artificial  light.  The 
lighting  of  the  sorting  platforms  and  yards  is  by  arc  lamps 
erected  on  poles  of  varying  heights  from  the  ground,  according 
to  the  strength  of  illumination  required. 

Great  care  was  taken  during  the  installation  of  the  equipment, 
and  the  entire  electric  system  was  put  into  operation  without  the 
slightest  hitch.  It  is  gratifying  to  note  that  the  results  obtained 
from  the  flexibility  of  this  plant  are  considerably  better  than 
expected  by  the  most  sanguine  exponents  of  electric  power,  and 
amply  repay  the  lumber  company  for  entering  this  almost  uu- 
explored  field. 

The  designer  of  the  mill  is  Mr.  Robert  Hamilton,  of  Van- 
couver, who  personally  supervised  the  entire  installation.  Messrs. 
Mather,  Yuill  &  Company,  of  Vancouver,  were  the  electrical  en- 
gineers. 


Fittings  such  as  door  locks,  door  hinges,  window  lifts,  seat 
liandles,  etc.,  are  of  solid  bronze,  highly  polished.  An  all-steel 
nose  plow  is  supplied  with  these  cars  and  is  attachable  to  either 
of  them,  being  capable  of  being  put  on  or  taken  off  in  a  very 


Nelson  Street  Railway 

The  city  of  Nelson  has  finally  succeeded  in  rehabilitating' 
their  street  railway  system  which  has  not  been  operated  since 
the  destruction  of  the  rolling  stock  by  fire  some  three  years  ago. 
Two  fine  new  coaches  are  now  operating  and  two  more  are  on 
order.  To  raise  the  necessary  funds  it  is  understood  that  stock 
was  issued  in  one  dollar  shares,  and  every  citizen  of  Nelson 
boasts  the  proud  possession  of  at  least  one  share  of  street 
railway  stock.  Photographs  of  one  of  the  new  cars  are  given 
herewith. 

The  specifications  of  the  cars  are  as  follows:  Type  of  body, 
semi-convertible;   length   of  body,   30   feet   6   inches;   length   of 
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Nelson's  New  Street  Cars— Mounted>n  Brill  Truck.s      J 

vestibule,  5  feet;  length  over  bunters,  41  feet  6  inches;  width 
over  side  sheathing,  8  feet  6  inches;  number  of  seats,  22;  seat- 
ing capacity,  44.  Car  bodies  are  mounted  on  Brill  27-G-T  trucks 
and  equipped  with  Allis-Chalmers  type  301  motors,  and  standard 
hand  brakes.  They  are  fitted  with  rattan  upholstered  rever- 
sible seats,  pantasote  curtains,  the  Ottawa  Car  Company's  non- 
jambing  eanders,  Providence  fenders,  Grouse-Hinds  arc  head- 
lights, sterling  fare  registers,  electric  heaters,  and  all  other 
minor  fittings  necessary  for  cars  of  this  type.  The  interior 
finish,   including   window   sashes   and   doors,   is   of   red   cherry. 


I 

■'."1 

k.  l^H^-^^^H 

1           ^^R 

'  '■■ 

^ 

""^/"^^  - 

beittflfecL^j' 

->->■   - 

m 

L-' 

K 

^ 

J% 

::  if 

^ 

i 

P 

\ 

'111 

f? 

■  ■I 

1 

1 

P 

IF- 

"^■ij 

,  "* 

;Bl. 

■^ 

uu 

'. 

mlnRmlfflnK^ 

■Ul\. 

ilHiiiiHllHu 

Interior  Nel.son's  New  Coaches— Rattan  Reversible  Seat 

few  minutes.     Although  comparatively  light,  not  requiring  more 

than  two  men  to  handle  it,  this  plow  is  of  ample  strength  to 

clear  the  tracks  after   auj'  ordinary  snow  storms.  I 

These  two  coaches   were  built  by   the  Ottawa  Car  Company,' 


NeLson's  New  Cars— An  All  Steel  Plow 

which  now  ranlis  as  one  of  the  big  industrial  concerns  of  the 
Capital,  having  built  cars  for  many  widely  scattered  cities  of 
the  Dominion.  The  high  standard  which  this  company  has 
maintained  gives  assurance  of  a  constantly  increasing  business. 

Nelson,  Dec.  6. — A  report  upon  the  operation  of  the  street 
railway  which  was  presented  by  Superintendent  Ingram  at  a 
meeting  of  directors,  showed  that  the  gross  receipts  for  the  first 
seven  days  were  $308.40,  or  an  average  of  a  trifle  over  $40  jier 
day.  As  the  actual  cost  of  running  one  car  is  under  $20,  the 
directors  are  jubilant  over  this  excellent  showing  which  was 
made  with  one  car,  and  only  the  old  portion  of  the  system  in 
operation.  J.  E.  Taylor,  president,  gave  out  a  statement  after 
the  meeting  to  the  eft'ect  that  the  old  track  had  been  thoroughly 
overhauled,  and  that  the  system  was  running  in  first  class  order. 
The  present  hourly  schedule  will  be  continued  until  the  exten- 
sion is  opened  and  the  wheels  for  the  second  car  reach  the  city 
when  an  endeavor  will  bo  made  to  operate  a  20-minute  service. 

The  executive  of  the  company  have  decided  to  put  on  a  parcel 
c.-irrying  service  and  are  now  working  out  the  details  in  con- 
nection   with   this   innovation. 
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QUESTIONS  AND  ANSWERS 


follows  that  as  the  power  factor  increases  with  increasing  loa<ls, 
the  greater  the  total  wattmeter  readings  the  less  the  difference 
between  the  two  meters,  and  vice  versa. 


GENERAL   RULES  TO  BE  OBSERVED   BY  CORRESPONDENTS: 

1.  All   enquiries   will    be   answered   In    the   order   received,    unless 

special   circumstances   warrant  other  action. 

2.  Questions  to  be  answered   In   any  specified   Issue,   should  be  In 

our  hands  by  the  close  of  the  month  preceding  publication. 

3.  Questions   should   be   confined    to    subjects   of   general    Interest. 

Those  pertaining  to  the  relative  value  of  different  makes  of 
apparatus,  or  which  for  intelligent  treatment,  should  be 
placed  In  the  hands  of  a  consulting  engineer,  cannot  be  con- 
sidered In  this  department. 

4.  To  avoid  trouble  and  unnecessary  delay,  correspondents  should 

state  their  questions  clearly,  so  that  there  can  be  no  possible 
doubt  as  to  the  Information  required. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  con- 

fidentially. 


Centrifugal   vs.  Turbine 

Q. — What  is  the  difference  between  a  centrifugal  and  a  tur- 
bine pump,  and  why  is  it  that  they  are  now  being  used  to  such 
a  great  extent. 

A. — There  is  no  inherent  difference,  the  two  terms  being  large- 
ly a  matter  of  trade  custom.  As  ordinarily  applied,  the  term 
centrifugal  pump  covers  the  rotating  type  using  centrifugal 
force  as  its  basic  principle,  as  opposed  to  the  ordinary  recipro- 
cating or  displacement  pump.  The  former  is  limited  to  about 
40  lbs.  to  50  lbs.  per  impeller,  or  per  stage,  as  it  is  more  usually 
termed,  so  that  if  a  pressure  of  90  lbs.  be  needed,  you  -will  re- 
quire a  two  stage  pump,  three  stages  for  140  lbs.,  and  so  on. 
This  combination  of  two  or  more  stages,  the  water  discharged 
from  one  passing  on  into  the  next,  and  so  on,  is  called  a  tur- 
bine pump,  though,  as  stated  before,  the  term  is  largely  con- 
ventional. 

Their  increased  use  of  late  years  doubtless  arises  from  im- 
proved methods  of  manufacture,  making  them  both  cheaper  and 
also  more  efficient  also,  because  they  lend  themselves  so  very 
readily  to  either  direct  or  belt  drive  from  electric  motor.  The  in- 
creasing use  of  electric  motors  has  thus  doubtless  tended  to 
greatly  popularize  the  turbine  pump,  especially  when  handling 
a  steady  flow  of  liquid,  particularly  if  the  quantity  be  large,  as 
that  is  the  especial  field  of  this  class  of  apparatus. 


Drying  out  Old  Generator. 

Q. — We  have  a  direct-current,  compound  wound,  generator, 
which  has  stood  idle  for  a  long  period  in  an  unused  factory. 
What  method  may  be  adopted  to  insure  its  proper  drying  out 
and  restorationf 

A. — You  may  accomplish  the  drying  out  of  your  generator  by 
short  circuiting  the  armature  through  the  series  wrinding.  The 
speed  should  be  gradually  increased  from  zero  until  full  load 
current  is  obtained. 


Recording  Wattmeters  on  Three-phase  Do  Not  Correspond. 

Q. — We  have  a  three-phase  440-volt  motor,  the  power  consump- 
meters.  One  of  them  nearly  always  reads  higher  than  the  other, 
tion  of  which  is  measured  by  two  single-phase  recording  watt- 
sometimes  much  higher,  notwithstanding  that  the  voltages  across 
the  three  phases  are  always  identical,  and  that  the  motor  takes 
just  about  the  same  current  on  all  three-phases.  We  have  also 
had  the  meters  checked,  but  the  company  claim  that  they  are 
all  right.    What  is  the  explanation  of  our  trouble? 

A. — The  reason  for  your  apparent  difficulty  is  that  when  two- 
single-phase  meters,  either  indicating  or  integrating,  are  con- 
nected to  a  three-phase  circuit  on  what  is  called  the  two  watt- 
meter method,  they  read  equally,  even  though  the  load  be  bal- 
anced, only  when  the  power  factor  is  unity.  When  the  power 
factor  is  less  than  unity,  one  meter  reads  less  than  the  other,  the 
difference  between  the  two  increasing  till  at  a  power  factor  of 
50  per  cent,  one  instrument  reads  zero,  and  at  still  lower  power 
factors  it  reads  reversed.  The  explanation  is  that  in  the  two 
wattmeter  scheme  of  connection  the  potential  coil  of  one  ele- 
ment is  connected  to  a  phase  which  leads  the  current  by  120 
degrees,  whereas  in  the  other  element  it  lags  by  a  correspond- 
ing amount.  Then,  as  the  power  factor  varies,  and  the  various 
angle  in  one  element  is  different  from  that  in  the  other,  hence 
angle  in  one  clement  is  difieront  from  that  in  the  other,  hence 
the  varying  indications  of  the  two  meters.  The  fact  that  the  rela- 
tion between  the  readings  differs  from  mouth  to  month  is  due 
simply  to  the  fact  that  the  power  factor  of  the  motor  has  varied 
during  that  period.  This  varying  power  factor  has  been  caused 
by  the  varying  power  output  demanded  of  the  motor,  hence  it 


Shocks  from  Frames  of  Induction  Motors. 

Q. — We  are  experiencing  a  lot  of  trouble  from  our  men  getting 
shocks  off  the  frames  of  some  of  our  induction  motors.  We 
have  examined  the  wiring  carefully,  and  tested  for  grounds, 
etc.,  but  can  find  nothing  wrong.  What  do  you  think  is  the 
trouble,  and  what  can  be  done  about  itf 

A. — Your  difl[iculty  is  apparently  due  to  static  trouble,  either 
from  the  primary  circuit  or  by  being  generated  by  the  belts. 
It  is  not  likely  the  former,  unless  you  have  a  primary  potential 
materially  higher  than  the  ordinary  one  of  2,300  volts.  In 
either  case,  ground  your  motor  frames  to  some  good  ground, 
such  as  the  water  system  round  your  plant,  also  put  a  ground  on 
your  belts  by  means  of  a  comb  or  brush  of  wires,  this  also 
thoroughly  grounded  at  some  convenient  point.  The  points, 
four  or  five  in  number,  made  of  copper  wire,  need  not  touch  the 
belt,  as  a  static  charge  will  jump  from  belt  to  ground  through 
an  air  gap  of  a  quarter  of  an  inch  or  so. 


Twist  in  Rotor  of  Fan  Motors. 

Q. — Why  are  the  bars  in  the  rotor  of  an  alternating  current 
fan  motor  given  a  twist  or  skew,  instead  of  being  straight,  as 
in  nearly  all  other  induction  motors. 

A. — -The  reason  for  the  twist  in  the  rotor  of  fan  motors,  and 
some  other  small  induction  motors,  particularly  single  phase,  is 
that  motors  of  this  type  often  have  a  tendency  to  come  to  rest 
in  such  a  position  that  the  stator  and  rotor  have  more  or  less  of 
an  interlock,  and  thus  the  motor  may  refuse  to  start  when  cur- 
rent is  next  thrown  on.  This  interlocking  is  due  to  the  mag- 
netic reaction  between  the  teeth  of  the  stator  and  rotor  iron, 
which  in  small  motors  must  of  necessity  more  or  less  approach 
each  other  in  size  and  number.  The  twisting  of  the  rotor  ob- 
viously disturbs  the  symmetrical  relations  of  the  two.  From 
the  foregoing  you  will  see  that  the  objective  point  of  the  twist- 
ing is  the  iron,  not  the  bars,  and  that  the  latter  are  twisted 
merely  because  they  have  to  follow  the  slots. 


Greater  Heating  at  Low  Power  Factor. 

Q. — What  is  the  reason  of  the  greater  heating  of  a  generator 
at  low  power  factors  than  at  unity  power  factor?  I  would  think 
that  the  less  power  a  machine  gave  out  the  less  would  be  the 
heating. 

A. — As  the  power  factor  of  the  load  upon  a  generator  is  de- 
creased the  reactive  effect  of  the  current  in  the  armature  in- 
creases, this  tending  to  weaken  the  field.  This  naturally  means 
that  more  field  current  is  required  to  keep  the  voltage  up  to  any 
given  point.  This  greater  field  current  means,  of  course,  greater 
heating,  due  to  increased  flux  density  and  to  increased  copper 
losses. 

The  above  is  true  even  when  the  k.v.a.,  or  apparent  output  of 
the  generator,  remains  constant,  that  is,  when  the  current  and 
voltage  are  kept  at  their  original  values,  irrespective  of  the 
change  in  the  power  factor.  Obviously  the  heating  will  be  much 
more  marked  if  the  k.w.  output  be  kept  constant,  in  which  case 
the  amperage  of  the  machine  will  have  to  rise  as  the  power 
factor  falls  from  unity. 

The  foregoing  applies  only  to  lagging  loads  of  low  power  fac- 
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liir.  If  the  power  factor  be  low,  dm)  to  :i  leadinfj  load,  the  coij 
verse  will  be  true.  That  is,  the  armature  current  ten(ln  to  assist 
tlic  field  miaguetisiii,  ciiiisequeTitly  the  field  current  can  be  drop- 
jied  as  the  power  factor  lowers,  and  so  a  machine  operating'  at 
a  given  k.v.a.  or  U.w.  output  runs  cooler  on  a  loading  low  power 
far-tor  load   tlian  at  unity. 


Proper  Feed  to  Two-Phase  Motor. 

Q. — Should  a  two-phase  motor  be  fed  J'l-om  two  siugle-pliase 
transformers,  or  would  it  be  better  to  sup|ily  it  with  energy 
from  a  poljrphase  transformer? 

A. — The  polyphase  transformer  is  uudoulitedly  more  compact- 
ly built  and  cheaper  than  tlic  single-phase  transformer.  But  it 
would  be  advisable  to  install  two  of  the  latter  type,  because  of 
the  greater  applicability  they  lend  to  the  simplification  of  the 
system.  The  single-phase  transformer  is  adaptible  to  either 
it  is  usually  possible  to  find  another  single-phase  transformer, 
makes  its  installation  ad-(dsable. 


Mr.   Monk's   Water   Power    Bill 

Mr.  F.  D.  Monk,  il.P.  for  .Jacques  Cartier,  has  already  intro- 
duced his  promised  bill  on  water  power  conservation.  It  will 
be  known  as  "The  Water  Powers  Act."  The  Act  first  cites 
that  "No  water  power,  easement,  servitude,  right  of  user  or 
usufruct  upon  or  about  lany  river,  stream,  rapid  or  water  course 
belonging  to  or  controlled  by  the  Crown  shall  be  alienated  or  in 
any  way  dealt  with  except  as  herein  provided." 

Such  alienation  shall  he  by  lease  only  and  for  a  period  not 
exceeding  50  years. 

When  it  has  been  decided  by  the  Conservation  Commission 
that  any  given  water  power  may  be  used  for  industrial  or  other 
purposes  full  investigation  shall  be  made  by  the  Commission  as 
to  the  power  available,  value,  terms  under  which  lease  should 
be  made,  etc.,  etc.  The  intention  to  lease  shall  then  be  properly 
advertised,  .S'O  that  any  interested  parties  may  be  given  ample 
ojiportunity  to  submit  tenders. 

Failure  to  fulfil  obligations,  on  the  ]iart  of  the  lessee,  is  to 
be  provided  for  in  the  agreement. 

Provision  is  made  for  renewing  the  lease.  A  new  appraise- 
ment is  to  be  made  of  the  value  of  the  property,  and  in  case  the 
original  lessee  declines  to  accept  the  new  terms  offered  by  the 
Commission  the  privileges  shall  be  offered  at  public  auction,  and 
the  original  lessee  compensated  to  the  extent  of  the  sum  re- 
ceived, at  such  auction,  for  the  improvements  to  the  property. 

Yearly  reports  are  to  be  made  by  the  Government  on  the  con- 
dition of  the  leased  properties,  payments,  etc.,  and  every  pos- 
sible assistance,  such  as  maps,  data,  etc.,  rendered  the  Com- 
mission. 

This  Act  to  apply  to  all  privileges  already  granted  by  tlie 
Oovernment  just  as  fully  as  if  these  regulations  had  been  in 
force  at  the  time  the  privileges  were  granted. 


Ninth  Wireless  Station  on  British  Columbia 
Coast 

Work  has  been  started  upon  the  nintli  Dominion  goverunuuit 
wireless  station  in  British  Columbia,  which  is  to  be  located  at 
Spencer's  ranch,  Dead  Tree  Point,  near  Skidegate,  Q.C.T.  A 
telephone  line,  which  will  connect  the  station  with  Skidegate,  is 
in  course  of  construction.  It  is  expected  that  the  new  station 
will  be  working  about  the  middle  of  Xovcnvber.  During  the 
present  year  the  government  has  ex|jendcd  a  large  sum  of  money 
on  the  j)erfection  of  its  wireless  .system  along  this  coast  and 
the  service  has  lieen  giving  great  satisfaction  to  the  shipping 
fraternity.  Only  a  few  of  the  steamships  entering  these  waters 
on  regular  schedules  are  not  equipped  with  wireless,  and  for 
months  past  nearly  all  trans-Pacific  liners  liave  lieen  reported 
two  days  before  arrival.  Three  times  a  d.ay  the  head  station  at 
floHZ.'iles  hill,  Vii'loria,  receives  from  all  other  stations  reports 
on  weather  and  Hhippiug;  and  it  is  Siife  to  say  that  the  shipping 


men  of  British  Columbia  are  better  served  in  this  respect  than 
those  of  any  other  maritime  centre  on  the  continent.  Duplicate 
"Slioemaker"  apparatus  has  been  installed  in  all  stations  so 
that  there  is  seldom  a  lireak  in  the  continuity  of  the  service. 
It  is  expected  that  the  operators  will  work  in  shifts  which  will 
allow  one  man  to  be  on  duty  every  hour  of  the  day  and  night. 


Hon. 


Clifford  Sifton  on  St.  Lawrence 
Development 


The  Hon.  Clifford  Siftoii,  <;hairiiiaii  of  the  Conservation  (Jom- 
niission,  sjicaking  before  tlie  Ottawa  Canadian  Club  on  the  ques- 
lion  of  damming  the  St.  Ijawrence,  said  recently: 

"1  say  no.  There  is  no  immediate  demand  for  the  develop- 
ment of  power  on  the  Canadian  side.  If  tliey  want  power  on 
the  American  side,  let  them  develop  American  streams  and  water 
powers.  When  the  question  came  up  I  said  that  so  far  as  I  was 
concerned  the  Commission  would  fight  the  idea  of  any  private 
(-omiiany  putting  a  dam  across  the  St.  Lawrence  River. 

"The  jirincijde  of  public  utility  of  revision  of  rates,  and  of 
resunjption  of  the  franchise  in  connection  with  all  water  power 
handed  over  bv  the  public  hereafter  is  jiretty  well  implaute<l  in 
the  legislation  in  force  at  the  present  time.  In  three  years' 
time  it  will  bo  jjrotty  fully  made  a  part  of  the  organic  law  of 
Canada. 

''Tliis  nutans  that  those  water  jjowers  that  have  not  passed 
into  the  hands  of  private  individuals  will  be  controllable  by  the 
|ieople.  Therefore,  it  will  never  be  the  fact  in  the  Dominion  that 
the  people  will  have  to  pay  more  excessive  and  unreasonable 
rates  for  their  power." 


A    Western   Waterway 


Tlie  survey  party  engaged  in  enijuiring  into  the 
feasibility  of  the  construction  of  a  waterway  from  Winnipeg  to 
the  Kockies  by  way  of  the  Saskatchewan  river,  have  returned. 
The  surve.y  has  not  been  completed,  but  it  is  stated  that  it  lias 
lieen  demonstrated  that  the  waterway  can  be  built  without  any 
insuperable  difficulties.  The  nine-foot  part  of  it  from  the  head 
of  Lake  Winnipeg  to  La  Pas  would  cost  $3,000,000,  and  roughly 
Sipeaking,  the  whole  would  entail  an  expenditure  of  $15,000,000. 
The  revenue  from  the  development  of  even  80,000  horsepower  at 
Grand  Falls,  where,  according  to  a  recent  estimate  of  the  Hon. 
\Vm.  Ogilvie,  .350,000  h.p.  is  available,  would,  it  is  estimated,  be 
more  than  sufficient  to  pay  interest  on  the  total  outlay.  From 
La  Pas  westward,  a  five-foot  waterway  is  proposed. 


A  New  Rotary  Engine 

A  Herrick  balanced  rotary  engine,  a  recent  development  for 
the  larger  sizes,  has  .iust  been  subjected  to  continuous  tests  by 
Professor  F.  L.  Pryor,  of  Stevens  Institute.  With  106  pounds 
steam  pressure  at  the  throttle,  running  81(3  r.ji.m.  and  ex- 
hausting into  the  atmosphere,  this  engine  under  test  is  said  to 
li:ivo  delivered  104.8  brake  horse-power  at  30.0  pounds  of  steam 
]>rr  brake  liorse-jiower  per  hour. 


'I'h«  V.  V.  K.  subway  at  the  head  of  the  St.  Lawrence 
Uouh'vard,  Montreal,  is  now  practically  complet-ed.  Tho  sub- 
way is  900  feet  long,  and  at  its  deepest  point  dips  1.5  feet 
below  tho  level  of  the  str<'<'t,  it  is  00  fo<'t  wide  and  in  tho  ex- 
cavation work,  20,000  eubie  yards  of  earth  and  "HOIl  cubic 
yards  of  stone  wore  iiomovod.  On  <'ither  side  are  17/^-foot 
sidewalks,  leaving  space  in  lli<'  middle  for  two  ear  tracks 
and  two  traffic  roadways.  A  nice  finish  is  given  to  th<-  work 
by  a  heavy  eoner<'te  balastrade.  This  runs  the  wl ohi  leugtli 
of  the  retaining  walls,  an<l  is  made  of  reiiifor<-(Ml  (■4iiicrete, 
.\ltogether,  in  the  walls  and  balastrado  about  .3,000  cubic 
ya.rds  of  concrete  wcro  used.  Tho  bridge  over  the  .subway 
Is  built  of  steel  and  has  an  entirely  fi»(>))roof  roadway.  It  is 
ft5  fe<'t  wid"  and  IW  f<vt  long  and  carries  fotir  t.nieks. 


Quebec 

The  River  Onelle  Pulp  &  Lumbei'  Company,  Quebec,  have 
just  completed  an  extension  to  their  Bush  telephone  Hue.  The 
first  line  built,  which  has  been  in  operation  for  over  two  years, 
runs  for  a  distance  of  9  to  W  miles  east  from  Ste.  Perpetue 
village,  where  it  has  a  connection  with  the  Kamouraska  Telo 
phiine  Company's  wire.  Owing  to  the  convenience  the  line 
afforded,  it  was  decided  to  extend  the  system;  and  during  the 
pa.st  suiunier.  a  line  was  built  from  the  oflice  in  St.  Paeome,  up 
through  the  1th,  5th  and  (ith  ranges  of  the  parish  of  St.  Paeome, 
where  it  crosses  the  Eiver  Quelle  into  the  6th  range  of  the 
parish  of  St.  Oresime,  whence  it  follows  the  Ste.  Anne  coloniza- 
tion road  to  the  National  Transcontinental  Railway,  a  distance 
of  approximately  17  miles,  and  then  following  the  right  of  way 
for  approximately  2%  miles  to  Lake  Ste.  Anne  Camp,  where 
there  is  an  instrument,  and  where  the  company  keep  two  guard- 
ians during  the  summer  season.  From  there  the  line  continues 
west  for  about  0  miles  until  it  connects  with  the  original  in- 
stallation at  Ste.  Perpetue.  Then,  from  the  Ste.  Anne  road,  the 
line  also  runs  east,  following  the  National  Transcontinental 
Railway  right  of  way  for  a  distance  of  14l.j  miles,  to  the  com- 
pany's mill  at  Powerville,  near  the  St.  Phillippe  road,  where 
tlun-p  are  also  two  guardians  during  the  summer  season.     The 


Private  Telephone  System,  River  Quelle  Lumber  Company 

total  length  of  the  system  is  approximately  52  miles,  shown  in 
outline  in  the  accompanying  sketch. 

These  lines  were  constructed  mainly  for  protection  in  case 
of  fires.  There  are  telephones  as  follows:  one  at  St.  Paeome 
oflSce  and  one  in  the  manager's  house,  with  a  special  night  bell 
to  enable  flre  rangers  to  get  in  connection  with  headquarters  at 
any  time,  day  or  night;  also  a  main  telephone  at  the  camp  at 
Lake  Ste.  Anne,  one  in  the  company's  office  at  Powerville,  and 
one  at  the  camj^  at  Ste.  Perpetue.  The  intention  is  to  have 
connections  for  portable  telephones  at  every  half-mile  along 
the  National  Transcontinental  Railway,  and  every  mile  along 
colonization  roads.  The  company  have  tested  several  portable 
telephones,  but  the  only  one  that  gave  good  service  is  considere<l 
rather  too  heavy  for  rangers  to  carry.  It  weighs  14  pounds 
and  is  in  a  waterproof  case,  carried  strapped  on  the  back.  If 
they  cannot  get  a  portable  instrument  that  will  suit,  they  will 
install  ordinary  wall  telephones  ever_y  two  miles  along  the 
National  Transcontinental   Railway. 


for  operation  by  January  1.  The  material  for  the  line  was 
supplied  by  Messrs.  Dawson  &  Company,  Montreal,  through  Mr. 
C.  G.  Buck,  one  of  the  members  of  the  firm,  and  it  is  said  de- 
livery was  being  filled  in  Sherbrooke  three  days  after  the  order 
was  placed. 

.\n  unusual  feature  of  this  system  is  that  the  line  will  be  used 
by  Mr.  F.  W.  White,  a  stock  broker  of  Sherbrooke,  between 
the  hours  of  9  a.m.  and  3.30  p.m.  as  a  private  line  for  business 
purposes,  but  will  be  available  for  public  use  at  all  other  hours. 

It  is  understood  that  the  company  contemplates  tlie  construc- 
tion of  a   similar  line  to  Co^aticook. 


Ontario 

The  Bell  Telephone  Company  will  make  a  change  in  the  central 
oflice  in  Blenheim  within  the  next  few  weeks,  when  they  will 
move  the  central  office  into  a  building  to  be  used  exclusively  for 
that  purpose.  A  new  switchboard  will  be  put  in  and  new  cables. 
The  office  will  be  in  charge  of  Mr.  C.  W.  Halstead,  of  Ridge- 
town,  who  will  also  remain  in  charge  of  the  office  at  Ridgetown, 
and  will  make  his  headquarters  at  that  place.  The  Blenheim 
office  has  been  in  charge  of  ^[r.  H.  W.  Edmunds  for  the  past  four 
years,  and  during  that  time  many  changes  and  improvements 
have  been  made  in  the  service.  Four  years  ago  there  were  only 
thirty-four  phones  on  the  Blenheim  exchange,  now  there  are  265. 
This  great  increase  in  the  number  of  'phones  made  a  corres- 
ponding increase  in  the  amount  of  business  to  be  done  at  the 
central  office,  which  has  been  handled  by  the  company  under  Mr. 
Edmunds'  management  with   splendid   satisfaction  to  the  local 


The  long-distance  line  which  is  being  built  by  the  Bell  Tele- 
phone Company  of  Canada  from  Blind  River  eastward  to  Sud- 
bury, and  eventually  to  North  Bay,  has  now  reached  Espanola, 
about  1-15  miles  distant  from  the  "Soo. "  The  circuit — a  num- 
ber 12  copper — has  been  cut  in  east  of  Blind  River  at  Cutler, 
Spanish,  Massey,  Webbwood  and  Espanola,  and  branch  lines 
have  been  built  connecting  .\lgoma,  Spragge  and  Walford.  After 
a  canvass  for  subscribers,  exchanges  are  now  being  built  at 
Massey  and  Webbwood.  The  26  odd  miles  from  North  Bay  west- 
ward to  Cache  Bay  were  built  a  year  ago,  so  that  the  gap 
which  it  is  now  necessary  to  bridge  in  order  to  connect  this 
whole  territory  and  Sudbury  with  the  general  system  of  the 
Bell  Telephone  Company  in  Ontario  and  Quebec  is  about  95 
miles. 


The  question  of  an  increase  of  telephone  rates,  by  the  Bell 
Telephone  Company,  in  Toronto  which  came  up  for  consideration 
before  the  Railway  and  Municipal  Boai-d  recently  was  decided 
against  the  company.  Not  only  was  permission  refused  to  in- 
crease the  general  rate,  but  the  company  is  ordered  to  give  the 
newly  annexed  sections  the  same  rate  in  future  as  the  old 
sections  have  enjoyed  in  tlie  past.  This  now  meaus  a  general 
residence  rate  of  ^:?n  ami  a  business  rate  of  $50,  beginning  .lanu- 
ary  1,  1911. 


The  People's  Telephone  Co.  has  nearly  completed  its  line  from 
Sherbrooke  to  Stan.ttead  and  everything  should  be  in  readiness 


New  Brunswick 

The  New  Brunswick  Telephone  Company  have  opened  their 
new  exchange  at  Stanley,  which  will  be  under  the  supervision 
of  Manager  F.bbett  of  the  Fredericton  exchange.  Mr.  Ivbbett 
is  at  Stanley  taking  charge  of  the  installation  of  the  new  ex- 
change and  employees  are  installing  the  'phones  for  the  80  odd 
subscribers  on  the  new  exchange.  Two  operators  will  be  em- 
ployed at  Stanley.  By  the  inauguration  of  the  Stanley  service 
the  New  Brunswick  Telephone  Compay  is  fulfilling  a  long  felt 
want  in  a  progressive  and  prosperous  section  of  New  Brunswick. 
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A  public  investigation  into  the  excessive  rates  charged  by 
the  New  Brunswick  Telephone  Company,  now  seems  assured. 
Definite  steps  in  this  direction  were  recently  taken,  when  at  a 
meeting  of  the  Public  tXtilities  Commissioners  held  in  the  Gov- 
ernment offices,  Church  street,  St.  John,  H.  A.  Powell,  K.C., 
counsel  for  the  board  of  trade  committee,  appointed  to  look 
into  the  matter,  presented  a  formal  complaint.  The  complaint 
is  detailed  and  in  addition  to  alleging  that  unreasonable  charges 
have  been  made,  also  complains  that  the  rates  and  tolls  charged 
in  this  city  are  excessive  in  comparison  with  the  rates,  tolls 
and  charges  of  the  company  for  similar  service  in  other  parts 
of  the  province. 


The  local  telephone  company  in  Fernic,  B.C.,  is  rapidly  ox- 
tending  its  linos  and  within  the  next  few  days  connection  will 
bo  made  with  Bonner's  Ferry,  Sand  Point,  and  other  points 
in  Idaho,  also  Spokane  and  Washington  towns. 


The  New  Brunswick  Telephone  Company  has  filed  with  the 
Public  Utilities  Commission  an  answer  to  the  complaints  made 
by  a  committee  of  the  St.  John  Board  of  Trade.  They  deny 
that  rates  in  St.  John  are  unfairly  high,  on  the  ground  that 
rates  are  based  on  the  value  of  the  whole  provincial  system,  of 
-which  St.  John  gets  the  benefit.  They  also  deny  the  company  is 
over-capitalized,  or  that  rates  are  higher  than  necessary  to  pro- 
vide interest  on  investment,  depreciation,  rene-wals,  etc.  The 
company  also  disputes  the  jurisdiction  of  the  Commission  in 
telephone  matters. 


Western  Canada 

Extensive  additions  to  the  B.  C.  Telephone  Company's  ex- 
changes at  Nelson  and  Kamloops  are  announced  to  be  made  in 
the  near  future  by  Mr.  Geo.  H.  Halse,  general  manager,  who 
has  just  returned  from  a  tour  of  the  interior  in  connection  with 
the  company's  business.  Following  the  company's  general 
policy  of  expansion,  it  is  the  intention  to  build  new  and  per- 
manent exchange  buildings  at  both  Nelson  and  Kamloops.  A 
new  rural  line  is  to  be  constructed  along  the  north  shore  of 
Kootenay  lake,  across  from  Nelson  to  the  new  town  of  Balfour. 
Another  extension  planned  is  to  run  the  present  line  from  Nelson 
to  Slocan  Junction,  on  up  the  Slocan  valley  to  Slocan,  a  distance 
of  32  miles  in  all.  In  the  Nelson  exchange  there  are  at  present 
530  lines  in  operation,  which  is  pretty  nearly  the  capacity  of 
the  office.  But  when  the  new  exchange  is  completed  the  ca- 
pacity of  the  exchange  will  be  increased  to  1,000  phones,  with 
provision  made  for  still  further  increases  if  the  growth  of  the 
place  demands  it. 


Boards  of  trade  throughout  the  Kootenay  are  at  present 
giving  attention  to  the  following  resolution,  submitted  by  the 
Associated  Boards  of  Trade  of  Eastern  British  Columbia:  " Re- 
solved, that  -whereas  the  telephone  is  of  such  public  utilit}'  that 
it  should  be  owned  and  operated  as  a  government  and  munici- 
pal undertaking,  in  order  that  it  may  serve  the  people  as  a 
whole  and  give  to  every  person  an  opportunity  of  enjoying  its 
advantages  at  cost,  and,  whereas,  a  considerable  reduction 
could  be  made  in  the  present  charges  for  telephone  service, 
especially  if  the  service  were  to  be  furnished  at  cost  to  the  sub- 
scriber, and;  whereas,  it  is  desirable  that  the  government  of 
British  Columbia  should  construct  long  distance  lines  and  have 
such  lines  duly  operated,  and,  whereas,  the  loca/1  systems  of 
telephones  should  be  owned  preferably  by  the  municipalities; 
therefore  resolved,  that  in  the  opinion  of  the  board  of  trade,  it 
is  in  the  interests  of  the  people  of  the  Province  of  British  Col- 
umbia that  the  government  should  enact  legislation  providing 
for  the  construction,  acquisition,  expropriation,  maintenance 
and  operation  of  a  X'ublic  telephone  system  or  systems  through- 
out the  province,  or  in  such  districts  as  may  be  deemed  ad- 
visable." 


Trade  Ad,   Inquiries 

1760.  Molybdenite,  wolfram,  titanium,  vanadium,  spelter,  etc- 
A.  Scottish  firm  desires  to  purchase  supplies  of  molybdenite, 
wolfram,  titanium,  vanadium,  spelter,  etc.,  and  would  like  to 
hoar  from  Canadian  producers. 

1772.  Machinery. — Inquiries  have  been  received  through  a  com- 
mercial engineering  bureau  in  Great  Britain  for  the  name  of 
high-class  firms  in  Canada  open  to  handle  the  follows:  (a)  Elec- 
trical switchgear;  (b)  hydraulic  and  electric  hand  lifts,  crabs, 
cranes  and  winches;  (c)  hydraulic  and  sanitary  plant  (pumps), 
etc.;  (d)  revolving  shutters  and  collapsible  gates;  (e)  air  com- 
pressors and  refrigerating  machinery;  (f)  steam  engines,  oil 
and  gas  engines,  boilers  and  boiler  house  accessories;  (g)  stair- 
case and  pavement  lights;  (h)  street  railway  cars,  railroad  cars, 
trucks,  cars  and  wagons  of  all  descriptions. 


The  Great  Northern  Railway  has  completed  the  installation 
of  the  new  system  of  telephone  connection  between  Gretna, 
Manitoba,  and  Grand  Forks,  Barnsville,  Minnesota,  and  Devil's 
Lake,  N.D.  This  system  is  installed  for  the  purpose  of  train 
dispatching. 


New  Books 

Compendium  of  Applied  Electricity,  by  Paul  E.  Lowe,  M.E. 
— The  David  McKay  Publishing  Company,  Philadelphia.  A 
small  book  on  electricity,  its  origin,  nature  and  applications. 
.\lso  dictionary  of  electrical  terms  and  phrases.  214  illustra- 
tions.    Price,  25  and  50  cents. 

The  Automatic  Hand  Books. — Revised  and  enlarged.  By 
L.  Elliot  Brookes,  Calvin  P.  Swingle,  M.E.,  and  other  experts. — 
Frederic  J.  Drake  &  Compan3\  Chicago,  publishers;  price,  $2. 
An  illustrated  treatise  of  700  pages  dealing  in  a  practical  way 
with  questions  relating  to  the  construction,  care  and  operation 
of  gasoline,  electric  and  steam  automobiles. 

Steam  Turbines. — By  Rankin  Kennedy;  Whittaker  &  Com- 
pany, London,  publishers;  price  4s.  6d.  net.  62  illustrations.— 
A  work  designed  for  the  use  of  engineers  and  students  who  de- 
sire to  obtain  an  insight  into  the  methods  whereby  the  [irinci- 
pal  dimensions  of  steam  turbines  are  calculated.  Formulae  are 
given  for  calculating  stages  and  numbers  of  wheels  and  dimen- 
sions with  worked  examples.  The  leading  features  of  turbine 
construction   are   shown   and  fully  illustrated. 

Elementary  Telegraphy. — By  H.  W.  Pendry.  Whittaker  & 
Company,  London,  publishers.  Price,  2s.  6d.  net.  200  illus'tra- 
tions. — A  text-book  dealing  with  the  introductory  art  and 
science  of  telegraphy.  The  most  recent  developments  and  prac- 
tice of  central  battery  working  is  described. 

Conversations  on  Electricity. — By  Joseph  G.  Branch,  B.S.,  M.E. 
Rand.  McNally  &  Company,  Chicago  and  New  York,  publishers. 
Price,  $2  postpaid.  In  this  book  it  has  been  the  author's  ob- 
ject to  deal  with  the  subject  of  electricity  in  as  clear  and  ele- 
mentary a  manner  as  possible,  so  as  to  familiarize  the  student 
with  the  principles  of  electricity.     96  illustrations. 

Electric  Wiring.— By  Joseph  G.  Branch,  B.S.,  M.E.  Branch 
Publishing  Company,  Chicago,  publishers.  The  author  has  made 
it  his  object  to  explain  clearly  the  principles  which  govern  the 
art  of  electric  wiring,  using  only  such  wiring  tables  to  demon- 
trate  these  principles,  as  are  in  daily  practical  use.  Well  il- 
lustrated. 


The  directors  of  the  Saragu;iy  Klertric  &  Water  Co.  have 
authorized  Mr.  Charles  Brandeis,  civil  and  electrical  engineer,  4 
Phillips  Place,  Montreal,  to  proceed  with  the  plans  for  their 
new  power  house  machinery,  etc.,  at  an  estimalod  cost  of  $225,- 
000.  Contracts  will  bo  placed  on  or  about  the  1st  of  February 
next.  Steam  turbines  will  bo  installed  in  units  of  3,000  h.p. 
each.  Plans  and  specifications  can  be  seen  at  Mr.  Brandeis' 
office  at  an  early  date. 


Canadian  Carbon  Company   Extending 

It  is  gratifying  tn  note  the  progress  of  this  comparatively  new 
Canadian  enterprise  which  started  but  a  few  years  ago  on  a 
small  scale  in  Toronto  and  now  finds  the  demand  for  its  X  Cell 
batteries  so  greatly  increased  that  the  plant  in  Toronto  is  not 
big  enough  to  meet  the  requirements  and  a  second  large  factory 
is  being  built  in  Winnipeg. 

The  business  motto  adopted  by  the  Canadian  Carbon  Com- 
pany, Limited,  when  first  starting  in  business  was  "Quality 
First,"  and  no  pains  were  spared  to  live  up,  in  every  form, 
shape  and  manner,  to  the  spirit  of  the  trade  mark  of  the  com- 
pany— the  black  cat  with  its  proverbial  nine  lives.  The  suc- 
cess of  the  Canadian  Carbon  Company,  Limited,  has  proven 
that  batteries,  just  as  well  as  any  other  article,  can  be  manu- 
factured in  Canada,  and  when  the  Canadian  Carbon  Company 
are  making  their  renowned  X  Cell  battries,  which  last  always 
Nine  lives,  not  only  for  consumption  in  the  Dominion,  but  are 
exporting  them  nearly  all  over  the  globe,  at  least  to  every 
country  under  the  British  flag,  it  is  evident  that  Canadian 
goods  have  become  keen  competitors  in  fields  which  belonged 
before  to  Germany  or  the  United  States. 

Having  in  mind  the  necessity  of  quick  delivery  as  one  of  the 
main  factors  in  distributing  his  goods,  Mr.  Alfred  Landau,  the 
president  of  the  company,  has  associated  himself  with  other 
gentlemen  of  high  standing  and  ability  in  order  to  build  an- 
other factory  in  Winnipeg,  which  is  being  fitted  up  at  present 
•with  machinery  and  will  be  in  operation  by  the  15th  of  .Janu- 
ary. The  territorial  division  has  been  made  so  that  all  business 
east  of  Port  Arthur  will  be  handled  by  the  factory  in  Toronto, 
while  the  territory  west  of  Port  Arthur  will  be  served  by  the 
factory  in  Winnipeg.  Mr.  E.  W.  Hanna,  late  of  Brandon,  Man., 
has  become  the  president  and  manager  of  the  Winnipeg  factory, 
and  it  is  said  of  Mr.  Hanna  that  he  has  never,  so  far,  started 
anything  Tvithout  making  a  huge  success  of  it. 

Mr.  T.  D.  Stewart,  of  the  Canadian  Stover  Gasoline  Engine 
Company,  Limited,  is  the  secretary  of  the  Winnipeg  company. 
Mr.  Stewart  joined  forces  with  this  company  after  he  had  had 
three  years'  experience  in  using  and  Ivaudling  X  Cell  batteries, 


which  fact  the  company  points  to  as  one  of  the  greatest  com- 
pliments that  could  be  paid  to  the  quality  of  their  Canadian 
made  Black  Cat  batteries. 

The  Toronto  staff  have  also  been  further  strengthened  by  the 
addition   of  Mr.   Walter  R.   AVinter,  late   of  Gourlay,  Winter  & 


Mr.  Alfred  Landau, 
President  Canadian  Carbon  Company,  Toronto,  Vice-Presi- 
dent Canadian  Carbon  Company,  Winnipeg 

Leeming,  the  well-known  piano  manufacturers  of  Toronto.  Mr. 
Winter,  Jr.,  is  vice-president  of  the  Canadian  Carbon  Company, 
Limited,  of  Toronto;  his  specific  duties  will  be  supervision  of 
the  sales  force  of  the  company,  so  that  Mr.  Landau  will  be  in  a 
better  position  to  give  his  undivided  attention  to  the  manu- 
facturing departments   of   both   factories. 


^■'X 


New  Winnipeg  Factory  of  the  Canadian  Carbon  Company.  Limited 
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Mr.  W.  R.  Winter 

\'ice-President    Canadian  Carbon  Co.,   Toronto 


Mr.  E.  W.  Hanna 

President    Canadian  Carbon   Co..    Winnipeg 


Mr.  T.  D.  Stewart 

Secretary    Canadian  Carbon  Co.,  Winnipeg 


In  the  last  two  months  this  company  has  taken  up  also  the 
manufacture  cif  Flashlight  batteries  as  -well  as  the  making  of 
all  kinds  of  flashlight  eases  of  superior  workmanship,  and  the 
best  proof  that  there  was  a  real  demand  in  Canada  for  the 
manufacturing  of  the.se  goods,  which  have  developed  from  mere 
tOTS  into  necessities,  is  the  fact  that  the  factory  in  Toronto 
has  to  work  overtime  every  day  to  keep  up  with  the  orders  for 
these  Flashlight  goods. 

The  Canadian  Carbon  Company  also  holds  the  agency  for 
the  best  miniature  tungsten  lamps  made  in  Germany,  and 
owing  to  the  large  quantities  they  import  and  to  the  preference 
prices  they  enjoy  as  agents,  offer  these  miniature  tungsten 
lamps  at  attractive  prices.  They  also  manufacture  a  line  of 
pocket  ammeters  which  are  put  out  under  the  same  trade  mark 
as  their  X  Cell  batteries,  the  Black  Cat  with  the  words  ' '  Nine 
Lives"  printed  underneath.  They  are  also  agents  for  the  well- 
known  "Fabius  Henrion  "  carbons,  of  Nancy,  France,  the  larg- 
est carbon  factory  in  the  world.  This  factory  in  France  is 
turning  out  600,000  carbons  each  working  day  in  the  year  and 
their  facilities  for  making  these  carbons  by  automatic  ma- 
chinery are  so  great  that,  though  of  very  high  quality,  they 
can  be  offered  at  a  price  much  lower  than  any  other  carbons 
which  have  been  marketed  in  Canada.  The  Canadian  Carbon 
(y'onipany  has  also  invaded  the  open  arc  lamp  field,  and  most 
.levere  tests  which  were  made  on  this  type  of  carbons  by  the 
Peterboro  Light  &  Power  Company  have  resulted  in  placing 
contracts  for  such  open  arc  lamp  carbons.  These  carbons  will 
be  carried  in  stock  in  Montreal,  Toronto  and  Winnipeg. 


only  be  necessary  to  remove  a  few  screws  and  add  one  or  more 
sections  as  the  work  may  require. 

The  sectional  principal  has   another   advantage.     It  is   often 


found  necessary  to  use  large  conduits  and   the   drilling   of  the 
holes    has   been    very    difficnlt   to    accomplish    in    boxes    already 


A  New  Sectional  Cut-out  Box 

The  Columbia  Metal  Box  Company,  New  Vork,  has  just 
placed  on  the  market  a  new  sectional  cutout  box  which  they 
believe  will  be  of  great  interest  to  the  electrical  trade. 

One  of  the  many  valuaV>le  features  of  this  new  box  is  the 
fact  that  universal  cutout  holders  are  supplied  with  every  body 
section.  These  holders  eliminate  all  drilling  for  cutouts  and 
switches,  which  has  been  a  source  of  great  trouble  and  annoyance 
to  contractors.  This  new  box  also  contains  knockouts  for  half- 
inch  conduit  evenly  spaced  on  all  sides. 

It  also  frequently  happens  that  boxes  already  installed  must 
be  enlarged.  Formerly  it  was  necessary  to  tear  out  and  throw- 
away  the  old  box,  substituting  a  new  one  of  the  required  size, 
but  where  such  a  condition  arises  when  this  box  i»  used  it  will 


made  uj),  as  few  shops  have  drills  suitiiblo  lor  the  work.     This 
necessitated  having  the  boxes  mad*  to  order,  which,  of  course, 
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added  to  the  cost  and  delayed  the  work.  With  this  box  it  is 
only  necessary  to  take  a  section  to  the  nearest  drill  press  and 
have  the  holes  drilled  to  suit  in  a  few  minutes,  as  the  parts  will 
easily  slip  under  the  smallest  drill  made.  When  assembled, 
which  is  accomplished  bj-  means  of  a  few  stove  bolts,  the  boxes 
jiresent  a  very  substantial  and  neat  appearance,  lending  a  dig- 
nity to  an  installation  not  hitherto  attained. 

The  unique  but  simple  construction  of  this  box  is  well  illus- 


trated by  the  cuts  sliowii.  It  will  be  rcajilj-  seen  that  tlie  cover 
extends  over  the  edges  of  the  body  of  tlie  bo.x  one-quarter  of 
an  inch,  allowing  the  box  to  be  used  on  the  cheaper  grade  of 
work  requiring  flush  boxes,  as  well  as  for  surface  work.  The 
fact  that  the  covers  can  be  applied  at  any  time  permits  the 
installation  of  the  bodies  when  the  roughing  is  being  done, 
which  is  often  necessary  in  some  classes  of  work.  In  some 
cases  wooden  doors  and  trims  are  required,  and  in  such  instances 
the  covers  need  not  be  used  at  all.  The  sections  are  stamjied 
and  drawn  on  heavy  dies  from  sheet  steel  and  absolute  accurac3- 
and  uniformity  are  thereljy  assurer!.  They  are  made  in  three 
widths,  nine  iuciies,  tw'elve  inches  and  sixteen  inches,  which 
experience  has  taught  are  the  most  jiractical  sizes.  The  sec- 
tions eon.sist  of  a  body  section,  cover  section,  end  section  and 
connecting  strip  section  and  cover  connecting  S'trip.  All  parts 
are  interchangeable  and  are  packed  in  heavy  cardboard  ear- 
tons,  and  as  a  great  many  sections  can  be  packed  in  a  very 
small  space  it  enables  a  jobber  or  contractor  to  carry  an  un- 
limited assortment  of  sizes  for  a  minimum  investment  of  money 
and  space.  It  is  worthv  of  note  that  the  above  are  approved 
by  the  underwriters. 


The  Benjamin  Mill  Cluster 

The  Benjamin  Electric  Company  is  just  placing  on  the  market 
a  new  line  of  electric  fixture  known  as  the  mill  cluster.  Mill 
clusters  are  of  two  kinds.  They  are  especially  designed  for  the 
lighting  of  mills  and  factories.     No.  0664%  has  a  24  inch  ena- 


V. 


< - 24  > 

meled  steel  concentrating  dome  reflector  and  is  intended  for 
use  where  it  is  necessary  to  hand  the  lighting  units  sufEciently 
high  to  clear  traveling  cranes.  No.  0684%  has  a  24  inch  enamel- 
ed steel  flat  cone  distributing  reflector,  for  use  wliero  the  units 
are  suspended  from  25  to  30  feet  above  the  floor.    Both  fixtures 


have  sockets  for  large  base  lamps,  8  inch  stem  for  %  inch  iron 
l)ipe,  and  shock  absorber.  250  watt  large  base  lamps  (S-40-B) 
are  used.  They  are  burned  either  in  series  on  220  volt  circuits  or 
series  multiple  on  110  volt  circuits.  These  lamps  have  a  short 
and  rugged  filament  which  is  capable  of  withstanding  ordinary 
jars  and  vibrations.  The  following  results  are  claimed  for  the 
new  service:  (1)  A  superior  quality  of  light;  (2)  1,500  c.  p.  of 
reflected  light  as  compared  with  aproxiniately  1,300  e.  p.  of  a 
flaming  arc;  (3)  a  reduction  of  from  2."i  to  30  per  cent,  in  oper- 
ating expenses  covering  current,  renewals  and   depreciation. 


Radiant  Electric  Putting  out  New  Stove 

The  Radiant  Electric  Company  are  placing  on  the  market  an 
innovation  in  the  way  of  electric  stoves.  The  special  feature 
about  this  stove  is  the  graded  variation,  by  four  degrees 
changes  of  the  heat  supply,  the  consumption  ranging  from  300 
watts,   the   lowest,   up   to   1,200   watts,   the   highest.      If   a   coil 


sluuild   burn   out  it   may   be   replaced   without    trouble   in   a   few 
seconds  at  a  cost  of  a  few  cents. 

Owing  to  the  steady  increase  in  business  which  the  Radiant 
Electric  Company  of  Toronto  have  enjoyed  since  their  organiza- 
tion in  February  of  1909,  they  are  obliged  to  move  to  more 
commodious  quarters  at  168-174  King  street  west. 


A  Efficient  Coffee  Percolator 

The   National   Electric   Heating   Company,   of   Gait,   are   now 
manufacturing   a   very  efficient   and  handsomely   finished   coffee 


New  Percolator  Manufactured  in  Gait 

percolator,  shown  in  the  accompanying  figure.     It  is  made  of 

spun  copper  heavily  nickel  plated. 


From  the  high  point  of  lillO  to  the  recent  low  level  there  has 
been  a  depreciation  of  .$222,473,848  in  the  market  value  of  34 
leading  copper  issues  on  the  Ne-w  York  Stock  Exchange. 
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The  Ouartzlite  Lamp 

In  eonuection  with  the  great  advances  in  illumination  which 
are  taking  place  in  the  engineering  world  we  feel  that  our 
readers  will  be  interested  in  the  dascription  of  a  new  lamp 
known  as  the  Brush  quartzlite  lamp  which  has  recently  been 
introduced  on  the  Canadian  market.  The  construction  of  this 
lamp  is  most  ingenious,  the  mechanism  of  it  providing  for 
the  automatic  coupling  up  of  the  mercury  electrodes,  wliich  is 
momentarily  necessary  before  the  light  can  be  a  going  concern. 
The  burner  consists  of  a  vacuum  tube  of  quartz,  this  material 
having,  in  fact,  made  the  mercury  lamp  possible,  as  glass  is 
not  able  to  withstand  the  heat.  At  either  end  of  the  quartz 
tube  are  small  tubes,  which,  containing  mercury,  serve  as  the 
negative  and  positive  mercury  electrodes.  The  tube  is  placed 
in  a  cradle,  which  on  switching  on  the  current  tilts  so  that 
the   mercury   flows   down,   and   the   electrodes   are   momentarily 


light  produced  by  the  discharge  of  electricity  through  at- 
tenuated mercury  vapor. 

On  the  face  of  it  the  efl'ects  should  be  in  its  favor,  since  to 
tlie  ultra-violet  rays  of  the  sun  are  attributed  the  virtues  of 
sunliglit  itself.  They  produce,  for  example,  ozone,  and  the 
smell  of  ozone  when  the  quartzlite  lamp  is  burning  is  very 
obvious,  and  its  presence  is  readily  detected  by  chemical  tests. 
It  follows  that  the  quartzlite  lamp  must  have  a  favorable  in- 
fluence on  the  air,  for  organic  impurities  are  readily  destroyed 
by  ozone.  Then  it  is  well  known  that  ultra-violet  rays  are 
destructive^  to  bacterial  life,  so  that  the  quartzlite  lamp  is 
calculated  to  eflTect  both  a  chemical  and  biological  purification 
of  the  air  in  buildings  where  such  purification  is  very  often 
sorely  needed.  Of  these  purifying  effects  there  is  distinct  evi- 
dence. The  lamp  imparts  a  curious  and  attractive  freshness  to 
the  air  of  the  room:  there  is  a  peculiar  feeling  of  vitality  about 
it  characteristic  of  pure  fresh  air.  Its  oxidizing  efl'ects  are 
shown  by  the  rapid  appearance  of  iodine  in  an  acid  solution 
of  iodide,  effects  which  are  absolutely  identical  with  those  ob- 
tained when  sunlight  is  applied  to  the  same  reagent.  Acid 
solutions  of  quinine  also  exhibit  a  brilliant  blue  fluorescence  in 
the  rays,  but  the  best  demonstration  of  the  richness  in  ultra- 
violet rays  of  the  quartzlite  is  seen  -when  a  solution  of  fluor- 
escein is  brought  into  the  neighborhood  of  the  lamp.  The  im- 
pression the  lamp  gives  is  that  of  a  room  brilliantly  lighted  by 
moonlight,  soft,  cool  and  unirritating — the  active  part  of  the 
sun's  radiations  in  unstinted  quantity. 

The  richness  of  the  lamp  in  ultra-violet  rays,  makes  it  of 
great  importance  to  photographers  and  photo  process  workers. 
It  is  being  used  to  a  large  extent  in  England  for  taking  photo- 
graphs at  night  time,  and  also  is  being  largely  used  in  making 
reproductions  of  drawings,  etc.  The  actinic  value  of  the  rays 
renders  this  possible — a  result  not  obtainable  by  any  other 
class  of  lamp,  to  such  a  satisfactory  extent. 

Full  particulars  of  this  particular  lamp  can  be  obtained  from 
the  Canada  Ford  Company,  485  St.  .James  street,  Montreal, 
who  are  placing  this  light  on  the  Canadian  market. 


brought  into  contact,  and  as  they  separate  an  arc  is  formed 
which  vaporizes  a  sufficient  quantity  of  mercury  to  fill  the 
vacuum  tube  and  at  the  same  time  renders  it  incandescent.  The 
resalt  is  a  steady  horizontal  column  of  intense  light,  which  is 
very  rich  in  those  chemically  active  rays  of  the  sun  known  as 
the  ultra-violet  rays. 

A  maximum  of  intensity  is  reached  after  a  few  minutes' 
working.  The  lamp  can  be  connected  with  the  ordinary  socket 
usually  employed  for  receiving  the  incandescent  filament  lamp 
on  a  circuit  of  from  100  to  250  volts,  but  the  light  given  by  the 
mercury-quartz  lamp  on  this  circuit  is  from  ISCO  to  2500  c.p. 
This  system  provides  a  most  economical  and  eflicicnt  method 
of  lighting  large  open  spaces,  such  as  harbors,  docks,  shipyards, 
sidings,  and  goods  yards,  while  it  is  suitable  also  for  textile, 
printing  and  other  factories  and  workshops  in  which  the  color 
of  light  is  not  so  important  as  its  quantity.  These  commercial 
applications  are,  of  course,  of  great  importance  to  determine 
what  the  influences  on  health  may  be  of  the  particular  kind  of 


Northern  Electric  are  Exclusive  Agents 

The  Safety  Armorite  Company,  Pittsburg,  Pa.,  have  appointed 
the  Northern  Electric  &  Manufacturing  Company,  Limited,  ex- 
Jack  Company),  Mr.  John  Nagle  (Thomas  &  Betts  Company), 
elusive  agents  in  Canada  for  Siterling  flexible  conduit  and  con- 
ductor. This  company  will  carry  a  stock  at  their  different  ofiiees 
in  Montreal,  Toronto,  Winnipeg,  Regina,  Calgary  and  Vancouver. 

The  first  annual  sales  conference  of  the  Montreal  district 
house  of  the  Northern  Electric  &  Manufacturing  Company  was 
brought  to  a  successful  close  by  a  banquet  held  at  the  St.  Regis 
hotel  on  the  16th  of  December.  The  following  members  of  the 
sales  department  were  present:  Messrs.  T.  R.  Campbell,  W.  M. 
Tiffany,  J.  G.  Bryson,  M.  Roeder,  L.  A.  Johnson,  C.  T.  Rappel,  T. 
Farrell,  J.  J.  Farrell,  W.  Murdoch,  W.  T.  Forrester,  G.  F. 
Cowper,  L.  J.  Papineau,  H.  D.  Crouch,  W.  M.  Turnley,  P.  M. 
Walker,  H.  L.  Btionne. 

Among  the  guests  present  were:  Mr.  P.  F.  Sise,  Mr.  E.  C. 
Peterson,  Mr.  E.  H.  McLea,  Mr.  R.  Edwards,  Jr.,  Mr.  G.  L. 
MacGillvray,  Mr.  E.  G.  Mack  (Crouse-Hinds  Company),  Mr.  N. 
S.  Braden  (Canadian  Westinghouse  Company),  Mr.  Henderson 
(Canadian  Westinghouse  Company),  Mr.  W.  B.  Hendry  (Watson 
Mr.  F.  A.  Morny  (Columbia  Metal  Box  Company),  Mr.  A.  F. 
Crosby  (American  Cross-Avni  Company),  Mr.  D.  H.  Ross  (Alfred 
CoUyer  &  Company),  Mr.  T.  11.  Bibber  (Edwards  &  Company), 
Mr.  Boyd  (Montreal  Rolling  Mills),  Mr.  E.  F.  Sise  (Wire  & 
Cable  Company),  Mr.  C.  F.  R.  Jones  (Wire  &  Cable  Company), 
Mr.  A.  Landau  (Canadian  Carbon  Company),  Mr.  E.  E.  Gauche 
(Heck  Flaming  I.,amp  Company),  Mr.  C.  Duncan  (Duncan  Elec- 
trical Company),  Mr.  James  Honnett  (Canadian  Fire  Under- 
writers' Association). 
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Le  Valley  Vitae  Carbon  Brush 

The  Electrical  Maintenance  &  Kcpairs  Coinjiany,  Toronto,  arc 
now  hanilUng  the  celebrated  Le  Valley  Vitae  carbon  brush  for 
nvotors  and  tlynaraos,  for  which  they  claim  many  points  of 
superiority  over  any  other  brush  on  the  market.  With  the  very 
highest  grade  of  carbon  procurable  under  the  most  scientific 
processes,  is  compressed  a  lubricant  of  very  low  resistance  and 
of  such  a  nature  that  it  prevents  excessive  wear  of  commutator, 
giving  a  high  conductivity  and  running  cool  and  noiseless.  The 
resistance  of  the  brush  lengthwise  and  across  the  width  is  low, 
but  through  its  thickness  is  comparatively  high.  This  has  the 
effect  of  eliminating  the  sparking  of  the  bars  under  short  cir- 
cuit by  the  brush.  The  manufacturers  are  careful  to  give  the 
commutator  that  smooth,  glossy,  hard,  bronze  finish  so  desired 
by  all  experienced  engineers,  which  is  practically  indestructible 
when  once  acquired.  A  full  stock  of  this  brush  is  carried  by 
the  above  firm  in  sheets  of  different  thicknesses,  from  which 
brushes  are  cut  to  order. 


One  Month's  Good  Record 

The  Hinton  Electric  Co.,  who  have  large  establishments  in 
both  Vancouver  and  Victoria,  were  appointed  less  than  a  month 
ago  to  represent  the  Canadian  Tungsten  Lamp  Company  in  Brit- 
ish Columbia.  The  first  order  received  at  the  Hamilton  factory, 
and  which  has  just  gone  forward,  consisted  of  12,750  "Kolloid- 
Wolframs"  and  20,000  "BrOliants." 

Mr.  A.  L.  Woolf,  the  Canadian  Tungsten  Lamp  Co.  's  special 
Western  representative,  is  spending  the  Christmas  holidays  in 
New  Lork.  Mr.  W.  Fitzgerald  Kelly  is  in  charge  of  the  Cana- 
dian Tungsten  Lamp  Co.  's  exhibit  in  London. 

The  Canadian  Tungsten  Lamp  Co.  are  supplying  all  the 
Hydro-Electric  stations  that  are  at  present  in  operation,  they 
having  supplied  the  "Kolloid-Wolfram"  lamp  to  the  Toronto, 
Guelph,  Niagara,  Preston,  Dundas,  Berlin  and  Woodstock 
stations.  The  London  Hydro  Commissioners  have  also  accepted 
the  Canadian  Tungsten  Lamp  Company's  tender,  as  have  also 
the  Toronto  Hydro-Electric,  for  a  supply  for  local  distribution 
in  London  and  Toronto. 


Two  Gas  Engine  Electric  Plants 

The  Fairclough  Art  Glass  and  Decorating  Company,  Toronto, 
have  recently  placed  an  order  for  a  Lancashire  dynamo  for 
lighting  and  power  purposes.  This  generator  will  be  driven  by 
a  Keighley  gas  engine  supplied  by  the  H.  W.  Petrie  Company, 
Limited.  The  same  company  is  also  supplying  the  Consumers' 
Gas  Company,  Toronto,  with  a  Keighley  gas  engine  to  operate 
a  40  h.p.  Lancashire  generator  for  lighting  purposes  only.  In 
Ijoth  tliese  instances  the  gas  engine  will  he  operated  by  gas 
supplied  from  the  city  mains. 


Moving  to  New  Offices 

The  Canada  Ford  Company  announce  that  owing  to  pressure 
of  space,  they  have  removed  from  their  offices  in  the  Canadian 
Express  Building,  and  will  hereafter  occupy  the  entire  building 
at  485  St.  James  street  (a  few  doors  west  of  Inspector),  Mont- 
real, where  they  will  carry  a  complete  line  of  the  products  of  the 
Brush  Electrical  Engineering  Company,  Limited,  of  Loughbor- 
ough, England,  as  well  as  ventilating  fans  and  blowers,  and  will 
consequently  be  able  to  supply  from  stock  everything  required 
for  complete  electric  plant. 


The  "D.  P."  Battery  Company,  Limite<l,  is  apparently  partici- 
pating freely  in  the  increased  exports,  having  been  very  suc- 
cessful in  their  over-sea  trade  during  the  past  month.  Amongst 
other  shipments,  batteries  have  been  forwarded  to  the  Trans- 
vaal (two),  India,  Siam,  Queensland,  Newfoundland,  and  Can- 
ada.    The  homo  trade  is  also  reported  very  firm. 


Silver  Medal  and  Grand  Prize 

Jones  &  Glassco,  engineers,  Montreal,  Canadian  agents  for 
Reginald  Driving  Chains,  have  been  awarded  tho  silver  medal 
(highest  award)  for  their  exhibit  of  transmission  machinery  at 
the  recent  Canadian  National  Exhibition  in  Toronto.  Their 
principals,  Messrs.  Hans  Eegynold,  of  Manchester,  England,  were 
also  awarded  the  grand  prize  at  the  Brussels  Exposition,  1910. 
Sidney  Electric  Power  Company. 


Trade  Publications 

Allis-Chalmers  Belted  Corliss  Engines.— Bulletin  No.  1501, 
fully  descriptive  of  their  "Reliance"  pattern  engine  with  de- 
tails of  its  various  parts. 

Dessert  Solderless  Connectors.— Catalogue  No.  5,  illustrating 
the  different  types,  and  the  use  for  which  each  connector  is  in- 
tended.    Dimensions   of  all  standard  connectors  are  given. 

The  McGill  Manufacturing  Company,  Valparaiso,  Indiana, 
have  just  issued  their  1910-11  catalogue,  dealing,  among  other 
things,  with  their  well  known  Loxon  and  Crescent  lamp  guards, 
portables  and  soldering  specialties..  This  is  by  far  the  most 
attractive  book  this  company  has  every  put  out. 

Ad  Book  No.  22,  just  issued  by  the  Westinghouse  Electric  & 
Manufacturing  Company,  contains  a  series  of  attractive  adver- 
tisements suited  to  the  use  of  central  station  companies  that  are 
anxious  to  boom  their  Christmas  and  New  Tear  trade  in  elec- 
trical appliances. 

The  Elmer  P.  Morris  Company,  90  West  street.  New  York 
City,  the  "Outdoor  Lighting  Specialty  House,"  have  recently 
issued  an  artistic  catalogue.  No.  19,  covering  street  lighting 
brackets,  in  which  many  attractive  designs  are  illustrated.  The 
latest  specialty  brought  out  by  this  company,  known  as  the 
' '  On  the  Level ' '  central  suspension  fixture,  is  designed  so  the 
lamp,  reflector  and  canopy  hang  from  swing  joint  below  the 
break  arm,  and  the  reflector  is  always  "On  the  Level"  oven 
though  a  strain  upon  the  leading-in  wires  may  pull  the  break 
arm  and  insulator  out  of  alignment. 

Switchboard  Indicating  Meters. — Circular  No.  1098  issued  by 
the  Canadian  Westinghouse  Company,  descriptive  of  the  various 
types  of  meters,  synchroscopes  and  instrument  transformers 
mianufaetured  by  this  company. 

High  Efficiency  Lamps.— Bulletin  9B,  issued  by  the  National 
Electric  Lamp  Association.  Reprint  of  a  paper  by  S.  E.  Doane, 
with  comments  thereon.  Also  a  bulletin  outlining  the  engineer- 
ing and  scientific  activities  of  this  Association. 

Eschar,  Wyss  &  Company,  Zurich  and  Eavensburg,  have  just 
issued  four  well  illustrated,  interesting  descriptive  catalogues. 
(1)  Zoelly  marine  turbines;  (2)  Zoelly  turbo-compressors; 
(3)  Francis  water  turbines,  enclosed  construction;  (4)  Francis 
water  turbines,  open  construction. 

Slip-ring  Induction  Motors. — Circular  No.  1188,  by  Westing- 
house Company  of  Pittsburg.  The  circular  describes  a  line  of 
alternating  current  slip-ring  motors  designed  especially  for 
cranes,  hoists  and  elevators.  Reference  is  made  also  to  suit- 
able controlling  devices  and  brakes. 

Panels  and  Cabinets. — Bulletin  No.  1,  by  the  Crouse-Hinds 
Company,  Syracuse,  N.Y.  A  very  attractive  9  by  12-inch,  80 
page  catalogue,  devoted  to  panel  boards  and  cabinets,  illus- 
trated in  two  colors  and  printed  on  heavy  coated  white  paper. 
Each  detail  of  construction  is  briefly  described  and  prices  of 
both   individual   and   assembled   parts  given. 

C.  W.  Bongard  Company. — Manufacturers  of  electrical  sup- 
plies, Toronto.  Catalogue  No.  3,  giving  detailed  descriptions 
with  illustrations  and  prices,  of  their  very  complete  stock  of 
electrical  supplies. 

Reco  Flashers. — For  electric  signs  and  displays  of  every  de- 
scription. Bulletin  issued  by  the  Reynolds  Electric  Flasher 
Manufacturing  Company,  Chicago  and  New  York.  Well  il- 
lustrated and  containing  many  items  of  interest. 


Bowmanville,  Out. 

A  by-law  will  be  voted  upon  on  Dec.  27 
on  the  granting  of  a  franchise  to  the  Sey- 
mour Power  &  Electric  Company,  Limited, 
to  enter  the  limits  of  the  corporation  with 
poles,  lines,  plant  and  machinery,  etc. 

Brandou,  Man. 

Several  petitions  are  in  circulation  here 
asking  the  council  to  grant  a  franchise  for 
the  street  railway  to  a  Vancouver  syndi- 
cate, which  offers  to  build  at  once 

Brockville,  Ont. 

The  council  will  submit  a  by-law  asking 
that  the  separate  departments — water  and 
light — be  operated  in  future  under  one 
commission. 

Brighton,    Ont. 

The  Electric  Power  Company,  through 
the  Seymour  Power  &  Eleotric  Company, 
expect  to  be  delivering  power  here  bv 
Feb.   1. 

Barrie,  Ont. 

An  engineer  of  the  Hydro-Elertric  Gom- 
siou  will  visit  Barrie  with  a  view  to  lay- 
ing before  the  town  figures  for  power  de- 
veloped at  the  Big  Chute,  Severn  river. 
Midland  and  Penetang  Tvill  also  be  visited. 

Berlin,  Ont. 

An  application  will  be  made  to  Parlia- 
ment for  an  aet  to  incorporate  a  railway 
company  under  the  name  of  the  Imperial 
Traction  Company  with  power  to  lay  out 
and  operate  from  Hamilton  to  (juelph,  Ber- 
lin, Stratford,  St.  Marys,  Loudon,  Ingersoll, 
Woodstock,  Hrantford,  Hamilton,  with  ex- 
tensions. 

The  council  approved  of  the  action  of 
the  Water  and  Light  Commission  in  re- 
gard to  the  .$40,000  to  be  raised  by  by-law 
in  January.  $10,000  of  this  will  be  spent 
on  new  lights. 

All  electric  wiring  in  new  houses,  busi- 
ness blocks,  factories,  etc.,  must  be  installed 
according  to  the  Underwriters'  Associa- 
tion rules,  and  must  be  inspected  by  either 
the  Commission's  or  the  Underwriter's  in- 
spectors before  connections  will  be  made 
with  the  plant.  A  charge  of  $1  will  be 
made  for  the  first  inspection  and  .50  cents 
for  each  subsequent  inspection. 

The  light  committee  have  fixed  the  rate 
for  residential  lighting  by  Hydro-Electric 
power.  There  will  be  a  fixed  charge  per 
100  square  feet  of  the  area  lighted,  of  '> 
cents  per  month,  and  in  addition  a  charge 
per  kilowatt  hour  of  4  cents.  This  is  sub- 
ject to  a  discount  of  10  per  cent,  if  paid 
in  a  month,  and  to  a  further  discount  of 
10  per  cent,  if  paid  in  10  days.  The  re- 
duction from  present  rate  is  estimated  at 
about  7'/i  per  cent.,  or  in  other  words,  the 
present  rate  will  be  about  9%  cents  per 
kilowatt    hour. 

Charlottetown,  F.E.I. 

Monday,  Nov.  21,  was  the  5Sth  anniver- 
sary of  the  laying  of  the  first  ocean  cable 
in  America,  that  between  Prince  Edward 
Island   and  No^v  Brunswick. 

Chilliwack,  B.C. 

The  re<;ent  annual  meeting  of  the  Chilli- 
wack 'J'olcphono  Company  revealed  a 
healthy  condition  in  the  comjiany  's  fin- 
ances to  the  extent  of  a  dividend  of  1(J 
p.c.  being  declared.  In  his  address  Presi- 
dent Gorvan  spoke  of  the  satisfaction  it 
gave  the  directors  to  bo  able  to  report  so 
favorable  a  state  of  affairs,  and  recited 
some  of  the  extensions  carried   out  during 


the  past  year.  At  present  almost  the 
whole  Chilliwack  valley  was  served  by 
their  system.  Another  important  develop- 
ment was  an  arrangement  entered  into 
with  the  B.  C.  Telephone  Company,  where- 
by for  the  sum  of  $60  per  month  they 
agreed  to  ojierate  that  company's  long 
distance  business  over  any  of  their  lines. 
The  Chilliwack  Telephone  Company,  Lim- 
ited, will  raise  the  capital  stock  of  the 
company  from  $20,000  to  $50,000,  and  the 
additional  $30,000  will  be  offered  to  the 
present  shareholders  at  the  original  par 
value  of  the  shares,  i.e.,  $10  a  share.  This 
year  a  ten  per  cent,  dividend  is  to  be 
paid  to  all  holders  of  paid  up  stock,  and  a 
reserve  fund  of  $2,500  was  put  aside  for 
emergencies.  According  to  the  financial 
statement  a  net  profit  of  $5,208.57  was 
shown  in  the  year's  workings. 

Coaticook,  Ont. 

The  curjiuration  now  has  its  new  elec- 
tric plant  installed  and  the  council  is  hav- 
ing a  demand  for  more  jjower  from  citizens 
of  the  towu.  Already  three  users  of  power 
in  the  municipality  who  formerly  used 
either  gasoline  or  steam  engines  are  now 
putting  in  motors  and  will  use  electricity. 
Camrose,   B.C. 

The  12.1  k.w.  generator  for  the  power 
plant  will  be  shipped  between  the  15tli 
or  20th  of  December.  The  80-foot  smoke 
.stack,  weighing  3,500  pounds,  is  being 
erected  this  week.  A  shipment  of  lad 
meters  has  also  been  received  ready  for 
installation  as  soon  as  required.  The  main 
line  work  is  practically  completed  this 
week.  There  are  still  several  transformer.s 
to  be  hung,  street  lights  to  lie  erected  and 
meters  to  be  installed  in  residences  and 
business   places. 

Calgary,  Alta. 

The  city  is  installing  a  new  street  light- 
ing system  along  its  main  thorougiiiares. 
Miagnetite   arc  lamps   are   being  used. 

This  city  is  installing  a  1,500  h.p. 
synchronous  motor  generator,  a  motor  gen- 
erator enciter  set,  and  the  necessary 
switchboard  apparatus. 

A  further  extension  of  the  natural  gas 
business  in  the  city,  jiossibly  to  tlie  extent 
of  piping  in  gas  from  Gleiichen  and  other 
points  east  of  here,  where  wells  are  being 
drilled,  was  planned  at  the  annual  meeting 
of  the  Calgary  Natural  Gas  Company. 

The  order  for  a  dozen  new  street  cars 
has  been  given  to  the  Preston  Car  &  Co.-ich 
Company,  eight  to  bo  delivered  by  June 
1,  1911,  and  the  remainder  by  Aug.  1.  The 
tender  of  the  Taylor  firm,  also  of  Preston, 
for  single  trucks  was  also  accepted.  The 
tenders  for  the  latter  were:  Curtis  single 
truck,  $390  each;  Brill,  .$370;  Taylor,  ,$363. 

This  municipality  has  under  considera- 
tion large  extensions  to  the  electric  light 
and  power  departments,  for  which  csti 
mates  will  be  prepared  and  a  by-law  sub- 
mitted as  early  as  possible  in  the  new 
.year. 

The  tender  for  supply  of  about  1,045 
tons  of  steel  rails  was  divided  between  .1. 
VV.  Campbell,  of  this  city,  and  Gorman, 
Clancy  &  Grindley,  both  representing  Am- 
erican firms.  Total  price,  $105,000;  that 
for  A.S.C.E.  rail  used  in  suburban  lines, 
$52.14  for  No.  1  grnde;  for  No.  1,  T,orr;iinc, 
.$56.54. 

Deseronto,  Ont. 

A   by-law  will  bo  voted  on  at  llic  muni- 


cipal elections  to  authorize  and  confirm 
certain  agreements  between  the  Trenton 
Electric  &  Water  Compan.v,  Limited,  and 
this   town. 

Edmonton,   Alta. 

The  rinnual  report  of  City  Auditor 
liichardson  on  the  financial  status  of  the 
various  niunicipally  operated  utilities  shows 
an  increased  street  railway  deficit  over 
last  year,  but  a  considerable  surplus  in  the 
electric  light  and   ]jo\\er  department. 

Eardley,   Que. 

The  Wright  &  Pontiac  Telepnonc 
Company,  composed  of  re.s'idents  of 
Eardle.v,  Que.,  which  obtained  its  charter 
from  tlie  provincial  government  last  June, 
to  construct  a  telephone  syst-em  in  the 
counties  of  Wright  and  Pontiac,  have  al- 
most completed  the  construction  of  the 
system  between  A.ylmer,  lOardley  and 
Quyon,  and  expect  to  have  the  service  in 
operation  by  New  Years.  Arrangements 
have  been  made  whereby  long  distance 
connections  can  be  effected  with  the  Bell 
Telephone  Compan.v.  The  inauguration  of 
the  service  will  prove  a  great  boon  to 
those  residing  in  the  di.strict,  and  tele- 
phones have  been  installed  in  nearly  every 
residence.  Notary  Lacoursier,  of  Mani- 
waki,  has  also  constructed  a  telephone 
service  between  that  point  and  Riviere 
Joseph,  a  distance  of  eiglit  miles. 

Fredericton,  N.B. 

There  is  t.-ilk  (if  estnlilisliing  .'i  new  elec- 
tric light  power  plant  in  this  city  and  later 
the    eonstructiiiii    cif    a    street    railwa.v. 

Fort  William,  Ont. 

This  city  will  vote  on  a  by-law  asking 
permission  to  expend  $25,000  on  telephone 
extensions,  and  $67,000  on  street  railway 
extensions. 

There  is  an  increasing  demaml  for  power 
in  this  city,  and,  in  all  probability,  the 
Kaministiquia  Power  Company  will  need 
to  further  extend  its  plant. 

By-laws  will  be  submitted  at  New  Year 
authorizing  expenditures  as  follows:  Tele- 
phones, $24,590;  electric  ligliting,  $20,000; 
street  railway,  $90,0011.  A  by-law  for  the 
regulation  of  electrical  installations  is  also 
recommended  as  follows:  "No  person,  firm 
or  rorporation  shall  install  wires  or  other 
apparatus  for  the  use  of  electric  currents 
for  illumination,  decoration,  power  or  heat- 
ing, or  do  any  electrical  construction  work 
of  any  kind  whatever,  either  the  inst;illing 
of  a  new  electrical  app:iratus  or  re|iair- 
ing  or  altering  or  adding  to  any  wiring  or 
apparatus  already  installed,  or  shall  sell 
apparatus  which  shall  consume  electric  cur- 
rent, except  they  shall  luive  nbtained  a  li- 
cense. ' ' 

Gait,  Ont. 

It  is  expeoted  Niagara  power  will  bo 
turned   (in  about  .Tan.  Ist. 

Guelph,   Ont. 

The  amounts  to  lie  voted  on  by  the  var- 
ious townships  and  towns  in  connection 
with  People's  Railway  are  as  follows: 
I'roton  township,  $30,000;  Luther  town- 
ship, $30,000;  Garafraxa  township,  $25,000; 
,\rthur,  $20,000;  Fergus,  .$20,000,  and 
Klora,   $15,000.      Total,   $M(i.OO(l. 

Hespeler,  Ont. 

.\  liy  law  will  lie  voted  on  at  the  muui- 
cijial  idections  to  provide  for  the  issue  of 
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$4,000  dobpntures  required  to  provide  for 
the  local  distribution  of  electric  power,  and 
for  extension  of  the  electric  light  system 
of  'the  town  of  Hespeler. 

The  Radial  Railway  Board  have  de- 
cided to  ask  the  council  to  prepare  and 
submit  a  by-law  to  raise  the  sum  of  $30,- 
nOO  to  provide  for  the  extension  of  the 
Kadial   Railway  into  St.  Patrick's  Ward. 

This  citv  will  vote  on  a  by-law  asking 
to  issue  debentures  to  the  amount  of  $30,- 
(1(1(1  for  extension  and  betterment  of  the 
(iuelph  Radial  Railway  system. 

Niagara  power  was  turned  on  JCov.  23. 
It  is  suggested  that  the  arc  system  of  street 
lighting  be  replaced  by  ineandescents. 

IngersoU,  Ont. 

The  ratepayers  will  vote  at  the  January 
elections  on  'the  question  of  the  control  of 
the  electric  lighting  system  by  a  commis- 
sion. 

Official  notices  have  been  sent  out  from 
the  town  clerk's  office  to  users  of  electric 
power  intimating  tha.t  Hydro-Electric 
power  is  expected  to  be  available  here 
about  Jan.  15  next,  and  that  it  will  !)e 
necessary  for  them  to  change  their  motors 
d.c.  to   alternating. 

Kenora,  Ont. 

A  largely  signed  petition  has  been  pre- 
sented to  the  town  council  asking  thait  the 
electric  'lights  in  store  windows  be  pla.ced 
on  a  flat  rate  in  place  of  meter,  as  at 
present.  It  was  pointed  out  that  the  busi- 
ness streets  at  night  have  a  decidedly  dark 
appearance  on  account  of  the  natural  de- 
sire of  the  merchants  to  economize  on 
their  light  bills,  and  the  use  of  the  meter 
is  blamed.  The  council  met  the  sugges- 
tion with  considerable  favor,  but  decided 
to  refer  the  petition  to  Manager  Thomas 
for  an  estimate  of  the  probable  cost  of 
any  changes  the  town  might  have  to  make. 

Kingston,  Ont. 

The  Light,  Heat  &  Power  Committee's 
recommendation  for  the  raising  by  de- 
bentures of  $13,000  by  vote  of  the  people 
for  street  lighting  passed  council. 

Listowel,  Ont. 

On  Jan.  2nd  a  by-law  will  be  vot&l  on 
to  issue  $5,000,  iV'  per  cent,  electric  li.L'ht 
debentures.     William  Bright,  clerk. 

London,  Ont. 

The  city's  streets  were  illuminated  with 
Niagara  power  for  the  first  time  on  Nov. 
30th. 

The  city  rates  for  street  lighting  win 
not  be  reduced  for  the  present,  at  least, 
the  cost  to  the  city  remaining  the  asme 
as  under  the  agreement  with  the  London 
Electric  Co. 

It  is  very  probable  a  merging  of  inter- 
ests of  the  London  Street  Railway.  The 
London  Electric  Company  and  the  London 
&  Lake  Krie  Traction  Company  will  follow 
the  city's  refusal  to  buy  out  the  Electric 
Company.  Ne%v  generating  capacity  would 
be  installed  by  tlie  latter  company  to 
supply  the  railways  with  power. 

At  the  recent  session  of  the  county  court 
a  jury  refused  to  assess  the  Stratford 
Bridge  and  Iron  Works  for  damages  in  the 
case  of  George  Rawlings,  the  laborer  who 
was  injured  while  employed  by  that  com- 
pany on  the  hydro-electric  station  east  of 
the  city.  Kawlings  was  worUing  beneath 
a  scafl'iild,  wlien  a  number  of  tools  fell 
ujion  him  from  a  height  of  2()  (cat,  break- 
ing his  ribs,  lacerating  his  scalp,  and  ren- 
dering him   unconscious. 

Chief  Electrical  Engineer  Van  Cleve  has 


instructed  the  London  Street  Railway  Com- 
pany to  distinguish  the  various  street  cars 
by  colored  lights.  It  is  propable  that  the 
street  railway  company  will  make  the 
change  suggested  without  serious  objec- 
tion. 

Tho  directors  of  the  J^oudon  Electric 
Company  refused  to  accept  the  city 's  of- 
fer of  $100,000  for  their  plant.  The  lowe_st 
price  the  company  will  consider  is  $175,- 
(100.  A  resolution  was  passed,  to  the 
eftecit  that  it  would  be  the  policy  of  the 
company  to  carry  on  the  business  vigor- 
ously. The  directors  include  Mr.  W.  D. 
Matthews,  president,  and  Messrs.  U.  P. 
Uwight,  Robert  Jaifray,  Hon.  J.  K.  Kerr, 
W.  R.  Brock,  of  Toronto;  also  Messrs. 
Kent  and  Hunt  of  London. 

The  60  watt  lamps  at  first  installed  (3n 
the  city  streeits  do  not  give  sufficient  il- 
lumination and  100  watt  units  will  prob- 
ably be  used.  The  lamps  are  as  far  apart 
as  500   feet   on  certain  streets. 

The  Hydro-Electric  repair  shops  will  be 
built  in  this  city,  and  in  connection  with 
the  building  there  will  be  a  big  garage 
for  storing  the  automobiles  of  the  com- 
mission's inspectors,  as  well  as  a  depart 
ment  for  these  officers. 

The  London  Electric  Company  has  is- 
sued a  statement  to  the  effect  that  the 
rate  for  lighting  will  be  reduced  to  five 
cents  a  kilowatt,  with  a  discount  of  10  per 
cent.,  or  4i/2  cents  per  kilowatt  flat.  If 
this  does  not  meet  the  city  rate  a  further 
reduction  will   be   made. 

The  ratepayers  may  be  asked  to  adopt  a 
policy  of  electrical  radial  railway  develop- 
ment. Two  proposals  are  before  the  coun- 
cil. The  promoters  of  the  London  &  North- 
western Railway  ask  the  city  to  guarantee 
their  bonds  to  the  extent  of  $150,000  as 
an  aid  to  the  construction  of  a  road  from 
Sarnia  to  London,  via  Forest  and  Arkona. 
The  promoters  of  the  North  Midland  Com- 
pany ask  for  aid  on  a  similar  plan  to  the 
extent  of  $200,000  for  a  road  from  Strat- 
ford into  London,  via  Lucan  ana  St.  Marys. 
A  third  line  is  talked  of  from  IngersoU  to 
London,  but  so  far  no  application  in  its 
behalf  has  been  made. 

Marmora,  Ont. 

A  by-law  authorizing  tlie  village  to  pur- 
chase the  Marmora  Electric  Light  Com- 
pany's plant  has  been  carried  by  a  large 
majority. 

Mitchell,  Ont. 

The  Hydro-Eiectrie  Power  'by-law  was 
carried. 

It  IS  stated  that  work  on  the  Hydro- 
Electric  Commission's  transmission  line  be- 
tween Stratford  and  Mitchell  will  soon 
be  commenced  and  will  be  rushed  along  as 
fast  as  possible.  Engineer  Yates  has  been 
in  consultation  with  Town  Engineer  Ord 
and  it  is  said  comparatively  few  changes 
to  the  old  system  will  be  necessary. 

Melfort,  Sask. 

On  Dec.  27th  a  by-law  will  be  voted  on 
to  issue  $4,000,  5  per  cent,  debentures  for 
the  purchase  of  certain  lands  and  $3,000, 
5  per  cent.,  20  year,  telephone  debentures. 

Aid.  Dubeau  has  suggested  special  street 
cars  for  ladies  during  the  rush  hours. 

Mr.  Parent,  sui)erinteiMlent  of  the  city 
lighting  department,  st.Ttes  that  after  Dec. 
31,  all  tho  gas  lights  in  the  city  stre(^ts 
will  be  removed.  These  liglits  are  now 
out  of  date,  and  he  proposes  to  replaie 
them  by  incandescent  tungsten  electric 
lamps,  with  twice  the  power,  and  costing 
less.      In    certain    districts,    however,    the 


gas  lights  will  be  replaced  by  eleotric  arcs. 
Ex-Mayor  James  Allen,  of  Verdun,  has 
been  awarded  $5,500  and  costs  against  the 
Montreal  Street  Kailway  Comjiany.  Mr. 
.\llen,  some  time  after  undergoing  an  op- 
eration, from  which  he  had  almost  recov- 
ered, became  involved  in  a  head-on  collision 
between  two  cars,  with  results  which,  he 
claimed,  permanently  injured  his  health. 
Mr.  Justice  Greenshields  recently  heard 
a  damage  action  brought  against  the  city 
and  the  Montreal  Lignt,  lieat  and  Power 
Company  by  Mrs.  E.  St.  Amour  for  $1,855 
damages  for  an  accident  which  occurred 
to  her  while  driving.  The  cause  oi  the 
accident  was  improperly  lighted  openings 
in  the  street,  made  by  the  Montreal  Light, 
Heat  and  Power  Co.  Judgment  was  given 
for  the  plaintiff,  both  the  city  and  the 
Light,  Heat  and  Power  Company  being 
held  responsible. 

President  Robert,  of  the  Montreal  Street 
iiailway,  is  quoted  as  saying  that  there  is 
no  use  building  an  underground  railway  in 
a  city  of  less  tuan  a  million  people,  and 
that  the  M.S.R.  has  no  present  intention 
of  relieving  Montreal's  congestion  in  that 
way. 

The  Dominion  Marine  Association,  which 
is  made  up  of  representatives  of  inland 
navigation,  wrote  recently  to  the  council 
of  tlie  Board  of  Trade  stating  that  the 
Canadian  Light  &  Power  Company  were 
seeking  authority  from  the  Federal  Gov- 
ernment to  divert  more  water  from  the 
Cedar  rapids.  If  this  permission  were 
granted  the  association  submitted  that  it 
would  have  the  effect  of  lowering  tne 
water  levels  of  Lake  St.  Francis  and  the 
upper  end  of  the  Soulanges  Canal.  There- 
fore the  council  was  asked  to  support  the 
association  in  its  protest  to  the  Government 
against  the  company's  request  being  grant- 
ed. The  council  expressed  disapproval  of 
any  scheme  which  would  lower  the  water 
level  of  either  the  St.  Lawrence  or  its 
canal  system  at  any  point,  and  the  secre- 
tary was  instructed  to  write  to  the  Gov- 
ernment to  this  efi'ect. 

Medicine  Hat,  Alta. 

Work  on  the  proposed  power  plant  is 
now  under  construction  by  day  labor;  cost 
about  $50,000.     A.  Grimmer,  city  engineer. 

Another  great  gas  gusher  has  been  suc- 
cessfully tapped  on  the  Hargrave  property 
in  this  "city.  The  depth  is  1,042  feet,  and 
the  yield  3,000,000  feet  per  day.  TheC.P.R. 
will  experiment  in  the  transportation  of 
natural  gas  from  Medicine  Hat  to  points 
further  west,  and  to  this  end  has  had  two 
special  cars  made  in  Germany,  each  equip- 
ped with  36  cylinders,  which  are  15  feet 
by  8  inches  in  size.  Trains  now  running 
west  of  Medicine  Hat  have  been  using  the 
gas  as  an  illuminant  for  some  time. 

Nanaimo,  B.C. 

A  by-law  is  being  prepared  authorizing 
the  Nanaimo  General  Electric  Railway  Co. 
to  build  an  electric  railway  over  certain 
streets  in  Nanaimo,  B.C. 

Niagara  Falls,  Ont. 

W.  D'Arcy  Ryan,  electrical  expert,  has 
submitted  his  report  re  Cataract  illumina- 
tion, in  which  he  estimates  the  cost  of 
installing  an  elaborate  plant  at  $70,000; 
700  h.p.  would  be  needed. 

The  Queen  Victoria  Park  Commission  re- 
cently gave  a  hearing  in  the  city  hall  to 
the  Board  of  Trade's  application  to  have 
the  International  Railway  charge  a  five- 
cont  cash  fare  within  the  oity  limits,  in- 
stead of  the  jiresont  ten-cent  rate.  Jtr. 
(irifliths,  representing  tlie  Board  of  Trade, 
declared  that  under  the  present  arrange- 
ment, whereby  tourists  were  charged  more 
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than  citizens,  visitors  lo  the  city  suircrcil 
a  real  imposition.  Citizens'  tickets  arc 
sold  at  five  cents  each,  but  the  Board  of 
Trade  wants  the  casli  fare  cut  to  5  cents. 
The  railway  answered  that  it  coiihl  not 
afford  to  cut  the  cash  fare  to  five  cents, 
ticraiise  the  road  maUes  money  only  a  few 
months  each  year  during-  the  summer  tour- 
ist ru>li.  Till'  Parlv  Ciiinmission  reserved 
decision. 

Nelson,  B.C. 

This  city  was  without  electric  linlit  or 
[lower  on  i)ec.  lli  .■nid  I.'!  on  account  of  an 
accideat  to  No.  1  unit  at  Bouniugton  l''alls 
:it  the  ino[)|>ortune  moment  when  No.  2 
was   undi!rj;oing   i^epairs. 

The  suf;;;estiiin  is  uiadc!  that  tlic  city 
liave  a  great  illuminated  sign  erected  over 
the  city's  |iower  house  at  Upper  Bonuing- 
ton,  calling  ateutiou,  in  same  neat  way,  to 
the  fact  that  the  big  structure  in  (luostdon 
is  the  city's  power  liouse,  or  that  Nelson 
is   the   electrical   city. 

North  Vancouver,  B.C. 

The  B.  C.  Telephone  Company  have  been 
refused  permission  to  lay  the  submarine 
cable  across  the  inlet.  The  cable  will  liave 
Lo  be  taken  across  eitlu^r  at  the  First  or 
Second    Nan-ows. 

New  Westminster,  B.C. 

One  of  the  must  important  provisions 
in  the  new  streets  and  sidewalks  by-law 
before  the  city  council  is  that  all  over- 
liead  signs,  excepting  those  lighted  by  elec- 
tricity, must   be   removed  from  streets. 

The  Western  Canada  Power  Company  is 
going  ahead  with  the  erection  of  the  steel 
towers  to  convey  the  power  from  Stave 
lake  to  this  district.  A  gang  of  men  is 
engaged  on  the  concrete  foundations  be- 
tween  Port   Haney   ami    Stave   lake. 

Owen  Sound,  Ont. 

Town  Engineer  .McUowall  preseuled  a 
plan  for  a  line  extending  from  Southamp- 
ton, Bruce  Co.,  by  way  of  Owen  Sound, 
Meafoi'd,  Thornbury  to  CoUingwood.  Blue 
jiriuts  of  this  plan  are  being  prepared. 
Among  tlio  directors  are  representatives 
from  each  town. 

Ottawa,  Out. 

Tlie  Trades  and  Tjabor  Council  of  Ottawa 
recomnieniled  that  :i  municipal  charter  be 
taken  out  for  a  railway  from  the  city  to 
the  cemeteries. 

The  Electric  J)eintrtMU!nt  called  for  ten- 
ders ou  the  13th  inst.  for  00  lu-uamental 
l)0sts;  also  300  MacBeth  Evans  alba  globes 
for  lOU  waitt  tungsten   Lamps. 

The  Public  Works  Departmemt  of  the 
Dominion  liovernment  has  given  ,a  contract 
to  the  municipal  elerdric  commission  to 
light  the  Woods  building  and  the  Canadian 
liuildiug  at  .1)2  per  light  jjer  year.  It  was 
idainied  that  the  government  was  being 
overcharged  by  the  owners  of  these  build- 
ings, of  which  it  is  the  tenant  and  there- 
fore decided  that  the  building  be  rented 
without  light  and  contract  direct  with  the 
conunission. 

Application  will  be  made  at.  the  next  ses- 
sion of  the  T.egislativo  Assembly  for  the 
Province  of  Ontario  for  an  Act  incorpor- 
ating i;.  H.  McElroy,  T.  A.  Kid.l,  V.  A. 
Ileney,  J.  H.  M.  McCann,  (leorge  Bovce,  J. 
C.  Oi-aham,  A.  K  Baker,  .T.  E.  Caldwell, 
D'Arcy  T.  Clayton,  K.  P.  .McGratli,  W.  J. 
Scott,  M.[).,  ]).' Clark  and  C.  \j.  Dickinson, 
and  any  others  who  may  hereafter  Viecome 
subscribers  to  the  memorandum  of  the  com- 
pany, a  corporation  under  the  name  of  the 
Ottawa,  Smith's  Falls  and  Kingston  Elec- 
tric Railway.  With  power  to  operate  an 
elefttric  railway  from  a  point  at  or  near 
the  city  of  Ottawa   to  a  point  at  or  near 


the  city  of  Kingston,  and  passing  tlirough 
the  townships  of  Epeaji,  .\ortli  Cower  .-nnl 
Marlborough,  in  tlie  county  of  Carletou; 
the  townships  of  .Montague,  North  Elms- 
ley,  DrummomI,  aad  Lanark,  in  the  county 
of  Lanark;  the  townships  of  South  Elms- 
ley,  South  Burgess,  Kitley,  Bastard,  South 
Crosby  and  Leeds,  in  the  county  of  Leeds, 
the  townshi|is  of  Pittsburgh,  Storrington, 
and  King.stou,  in  the  county  of  Fronten.Mc, 
and  connecting  with  any  and  all  of  tlie 
various  towns  and  villages  situated  in  the 
s:iid   townships. 

The  Canada.  Gazette  .■innouuces  that  the 
Imperial  Traction  Com|fany  will  apply  to 
Parliament  for  incorporation.  It  prcjposes 
to  construct  railway,  telegraph  ami  tele- 
idionc!  lines  from  Hamilton,  runjiing  through 
lln(d|ih,  Berlin,  Stratford,  St.  Mary's,  Lon- 
don, Ingersoll,  Woodstock,  Brantford  and 
iiacli  to  Hamilton,  with  brandies  to  Nia- 
gara Falls  and   to  Sarnia. 

Dr.  Eugene  llaaiicl,  ilirector  of  the  mines 
brancli  of  the  Dep.-irtnu'nt  of  Mines,  re- 
cently returned  from  Nelson,  B.C.,  where 
he  inspec-ted  a  private  electric  smelting 
plant  for  the  treatment  of  complex  zinc 
sulphide  ores.  The  government  last  session 
set  aside  i|i.")n,()()0  for  the  construction  of 
sucli  a   pl:int   in   P.ritish  Columbia. 

The  town  of  Fort  i'rances  has  given 
notice  that  it  will  apply  to  Parliament  for 
amendments  to  tlie  ,\ct  incorporating  the 
Ontario  and  Minnesota  Power  Company, 
aud  for  reniediai  legislation  respecting  the 
rights  of  said  town  and  comjvany  in  rela- 
tion to  the  electric  power  being  gener 
.ated   by  said   comjianj'   at  Fort  Frances. 

The  Ottawa  Electric  Kailway  Company 
has  given  a  contract  to  the  Ottawa  Car 
Company  for  the  building  of  18  new  pay- 
as-you-enter"  ears.  They  will  be  as  big 
as  the  Britannia  cars  and  will  be  suitable 
for  use  in  both  winter  and  summer.  These 
will  be  finished  by  May  next. 

Many  of  tlie  Carleton  county  council- 
lors want  the  Ontario  (lovernmcnt  to  take 
some  action  through  the  hydro-electric 
commission  to  jirovide  tlie  farmers  of  tlie 
county  from  the  water  powers  along  the 
Ottawa  or  vicinity  the  same  advantages 
which  it  is  jiroviding  the  farmers  of  West- 
ern  Ontario  througli  the  Niagara  power. 

Two  power  plans  for  Montreal  have 
been  presented  for  the  consideration  of 
the  Minister  of  Railways;  the  first  is  by 
the  Canadian  Power  Company,  wliich 
seeks  to  enlarge  its  works  ;it  the  Beau- 
harnois  Canal,  while  the  Beauharnois 
Light  &  Power  Company  asks  to  entarge 
what  is  known  as  the  St.  Louis  feeder,  a 
little  canal  at  the  St.  Louis  river,  and 
liaviug  in  view  eventu;iJly  a  canal  from 
the  St.  Louis  canal  to  Beauharnois,  i'> 
miles  distant. 

The  proposition  made  by  I  lie  municdpal 
electric  department  for  the  illnminatioii  of 
Sparks  .street  has  been  acce|rted  by  tlie 
Board  of  Control,  which  will  recommend 
the  city  council  to  grant  permission  fiu' 
tlie  erection  of  the  necessary  poles.  The 
proiiosition  of  the  Ottawa  Electric  Com- 
pany lo  do  the  work  was  refused. 
Preston,  Ont. 

Ni.-igara  power  was  used  for  the  first 
time  on  Nov.  30.  Two  hundred  tungsten 
lamps   ilbiniinalcd    the   streets. 

Port  Dover,  Ont. 

It  is  report.erl  tliat  the  electric  road  be 
tween  this  jdace  and  Brantford  will  be 
built  in  the  spring.  Estimated  expendi- 
ture, .1i900,000. 

Port  Arthur,  Ont. 

Port  .\rlliiir  is  now  receiving  its  first 
power    direct    from    Kakabeka    Falls,    over 


Ihe  new  tr.ansmission  line  built  by  the 
Ontario  llydro-Electric  Commission,  on  the 
contract  entered  into  ten  months  ago.  The 
supply   now  is  fiOO   horse   power. 

Prince  Rupert,  B.C. 

Tlie  hy  law  to  spend  .$66,000  for  a  civic 
lighting  plant  carried  by  117  to  o. 

Pentlcton,  B.C. 

The  municipal  council  is  about  to  take 
out  records  on  Penticton  and  Ellis  Creek 
which  will  be  .-i  basis  for  supplying  the 
town  with  1,000  horsepower  for  power  X'ur- 
jioses.  Five  humlred  horsepower  will  be 
developed  with  the  installation  of  a  do 
mestic  water  service,  w'ork  upon  which  will 
be  commenced  shortly.  Five  hundred 
horsepower  will  be  in  reserve  for  develop- 
ment when  the  occasion  arises.  P.  Lati- 
mer, municipal  engineer. 

Porcupine,  Ont. 

Tile  water  power  plant  being  construci.etl 
by  A.  E.  Wallberg  on  the  Metaganii  river 
will,  it  is  stated,  be  completed  by  the  end 
of  .Tune.  This  would  furnish  electricity  for 
the  Covernment  road  whiidi  is  under  con 
siiler.ation  in  that  vicinity. 

Peterborough,  Ont. 

The  ratepayers  will  vote  at  the  niuuici 
pal  elections  on  a  by-law  to  give  permis- 
sion to  Mr.  C.  E.  Dibtman  the  right  to  lay 
mains  on  the  streets  to  convey  natural  gis 
to  the  citizens  should  it  be  found  in  suflfl- 
eient  quantity  in  tlie  vicinity  to  justify  the 
outlay. 

Quebec,  Que. 

A  franchise  has  been  granted  to  the  Dor- 
chester Electric  Company  to  enter  the  city 
from  the  south  shore  and  to  supply  electri- 
city in  Quebec.  The  company  will  erect  a 
plant.  'The  estimated  cost  is  about  .$200,- 
000. 

The  People  s  Telephone  (Jompany,  of 
Quebec  City,  are  extending  lines  and  re- 
building a  lot-  of  their  old  ones  in  Bay 
Island,  Que.  They  have  a  gang  of  men 
now  busy  building  from  the  east  end  of 
Stanstead  I'lain  towards  lleathton.  It  is 
understood  that  the  whole  system  will  be 
put  in  up-to-date  conilition. 

Roche  Point,  B.C. 

The  Ked  Fir  Lumber  Company  is  said 
to  be  ijlanniug  to  liuild  a  new  cedar  mill 
in  Roche  Point,  at  a  cost  of  about  $100,- 
000,  which  will  be  ei]iiipped  for  electric 
motor  drive. 

Rouleau,  Sask. 

It  is  proposeil  to  con.struet  :in  electric 
light  plant,  to  cost  aibout  $60,000.  Con- 
tract will  be  let  next  year.  Engineer,  J. 
D.  Whitmore,  of  Kegina.  W.  II.  Stewart, 
city  secretary-treasurer. 

Regina,   Sask. 

Owing  to  a  misliap  to  the  exhaust  steam 
turbine  unit  in  tlio  Kegina  power  house 
this  city  is  under-supplied  with  light  and 
power.  Commissioner  McPherson,  with 
Engineer  Bull,  will  make  a  report  on  the 
need    for   additional    generating    apparatus. 

The  report  of  lOngineer  Bull  in  regard  to 
the  new  power  plant  aud  equipment  which 
he  reports  as  necessary,  contains  the  fol- 
lowing recommendations  for  supply  of  ma 
terial:  One  l,oOO  k.w.  1875  k.v.a.  turbine 
generator  unit,  2200  volt,  60  cycde,  tliree- 
phase,  with  direct  connected  exciter,  f.o.b. 
Kegina,  .•f!42,000;  foundation  for  unit  and 
condenser,  .+1,200;  installation  of  oxhaust 
piping  and  valves,  $1,000;  surface  conden- 
ser, .$.",0011  i|i,..re  feet,  with  engine  and 
circulating  air  puin]is,  f.o.li.  Kegina,  $9,- 
."lO.').  Total  cost  for  installing  the  alternat- 
ing current  generator  will  be  ,t53,3!>5.  City 
SoliiMtor  Orooch  w;is  instructed  to  prepare 
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SIEMENS 


Siemens  Three  Phase  Turbo-Generator  7000  K.  V.  A.,  6500  Volts,  1000  R.  P.  M.,  50  Cycles. 

Two  supplied  to  Manchester  Corporation 

High  Tension  Switchgear,  Power  Transformers,  Generators 


Siemens  Brothers  Dynamo  Works  Limited 

London,  England 

Head  Office  for  Canada 
Canadian  Birkbeck  Building,     TORONTO 


Foreign    Branches    of    the    Siemens    Concern 


CALCUTTA 

BOMBAY 

MADRAS 

SINGAPORE 

PENANG 

RANGOON 


SOERABAYA 

SHANGHAI 

TSINGTAU 

TIENTSIN 

HANKOW 

TOKYO 


HAKODATE 

MOJI 

OSAKA 

CHEMULPO 

TAIREN 

JOHANNESBURG 


CAPE-TOWN 

SIDNEY 

MELBOURNE 

TORONTO 

MEXICO 

BUENOS-AIRES 


MONTEVIDEO 

VALPARAISO 

SANTIAGO  DE  CHILE 

ANTOFAGASTA 

CONCEPCION 

RIO  DE  JANEIRO 
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a  by-law  to  raise  tlio  sum  neoossarj  for 
improvomoiit  required,  $134,094. 

A  by-law  was  passed  providiug  for  the 
cliangiug  of  the  eity  rules  regarding  the 
restriotious  on  gasoliue  or  gas  lamps,  ao 
that  instead  of  only  electric  signs  being 
allowed  all  kinds  may  now  be  erected,  pro- 
viding ithey  meet  with  the  approval  of  the 
city  engineer. 

Revelstoke,   B.C. 

Kevelstoko  has  instituted  a  permanent 
demonstration  of  eleotricity  for  heating 
and   cooking. 

Sherbrooke,  Que. 

Tenders  have  been  called  (Ross  &  Hol- 
gate,  engineers),  for  the  construction  of 
a  concrete  dam  and  power  house  on  the 
Magog  River,  near  Eock  Forest,  for  the 
city   of   Sherbrooke. 

St.  Mary's,  Ont. 

A  copper  line  between  Port  Burwell  and 
St.  Mary's  is  being  constructed  by  the 
C.P.R.  company,  to  be  used  as  a  despatch- 
ing line  for  trains.  It  is  understood  that 
it  is  the  intention  the  company  to  install  a 
■telephone  system  between  all  the  stations 
as  an  auxiliary. 

Sydney,  C.B.I. 

The  Cape  Breton  Electric  Company  -wm 
be  asked  to  extend  their  tramway  line  to 
Waterford.  To  extend  the  line  to  Water- 
ford  from  the  end  of  the  road  at  Inter- 
national Pier  would  mean  the  laying  down 
of  eight  and  three-quarter  miles  of  rails. 

St.  John,  N.B. 

Pollowing  the  successful  operation  of 
train  despatching  by  telephone  on  other 
portions  of  the  system,  instead  of  telegraph, 
the  C.P.R.  has  decided  to  install  a  tele- 
line  between  this  city  and  McAdam  Junc- 
tion and  will  commence  despatching  its 
trains  by  this  method  in  the  coming  spring. 

St.  Thomas,  Ont. 

Profiting  by  London's  experience,  the 
60  watt  lamp  order  has  been  cancelled 
and  higher  power  units  -will   be   installed. 

The  committee  have  awarded  contracts 
as  follows:  Westinghouse,  Hamilton,  1,000 
tungsten  lamps,  at  $1.25  each,  f.o.b.  St. 
Thomas;  the  other  tenders  were:  Ingram 
&  Davey,  $1.28,  f.o.b.  St.  Thomas;  Dawson 
&  Company,  Montreal,  $4.28  f.o.b.  Hamil- 
ton; Canadian  General  Electric,  $1.40  f.o.b. 
Toronto;  Sanram  &  Roberts,  $1.28  f.o.b. 
St.  Thomas.  The  tenders  of  Packard  & 
Company,  St.  Catharines,  for  light  meters 
was  accepted.  St.  Thomas  gets  a  ten  per 
cent,  discount  by  combining  its  order  with 
that  of  Gait.  The  Ferranti  Company  of 
Birmingham,  England,  will  supply  poly- 
phase or  power  meters. 

Township  of  Preston,  Ont. 

On  .Jan.  2nd  a  by-law  will  be  voted  on  to 
issue  of  $36,000,  6  per  cent,  debentures  for 
the  purpose  of  aiding  the  People's  Rail- 
way.   Thos.  Laughlin,  clerk. 

Toronto,  Ont. 

.\  systum  of  train  control  by  electricity 
was  tried  out  on  the  C.P.R.  on  a  short  line 
in  West  Toronto.  An  engine  witli  twelve 
cars  attached  travelling  4.j  miles  an  hour 
was  brought  to  a  stancls>till  in  1,800  feet. 
Mr.  Frank  W.  Prentice,  Toronto,  is  the 
inventor  of  the  system. 

The  Board  of  Control  recommended  the 
following  awards:  Reid  &  Brown,  Toronto, 
;'6  pillars  at  $36  each,  and  700  lanterns  at 
$1,61  each;  Canada  Foundry  Company,  Tor. 
onto,  110  pillars  at  $42  each,  and  1,0.10 
lanterns  at  $2.30  each;   Flour  City  Milling 


Company,  Minneapolis,  300  pillars  at  $35.28 
each,  and  .1,000  lanterns  at  $1.3  Teach. 

A  deputation  of  Queen  street  merchants 
requosteil  tlie  cciuticil  to  order  an  extension 
of  the  now  five-light  cluster  electric  lights 
system  as  far  as  York  street  west,  and 
ea.st  as  far  as  Church  street. 

A  by-law  asking  $1,128,.360  for  muni- 
cipal street  railway  e.'otensions  will  be  sub- 
mitted Jan.   1. 

-\  flat  rate  of  $G  per  k.w.  per  month 
has  been  fixed  for  signs,  window  and  dis- 
I)lay  lighting. 

The  York  County  Council,  by  a  large 
majority,  voted  down  .a  resolution  endors- 
ing the  proposal  of  the  city  to  take  over 
the   Mimico   Electric   Line. 

Engineers  representing  tlie  city  and  the 
Hydro-Blectric  Commission  are  examining 
and  will  estimate  the  value  of  the  T.  E. 
L.  Company '«  assets.  Mr.  Alex.  Dow  will 
act  for  the  city  and  Mr.  Ross,  of  Ross 
&  Holgate,  with  Mr.  Sothman  for  the 
Commission. 

The  following  resolution  has  been  passed 
by  the  Board  of  Control:  "That  the  city 
engineer  and  city  solicitor  be  instructed  to 
perpare  all  plans,  specifications,  estimates 
and  conditions,  necessary  to  enable  the 
city  to  advertise  for  tenders  from  parties 
willing  to  undertake  the  construction  and 
operation  of  an  underground  railway  along 
Queen  street  from  the  City  Hall  to  Sunny- 
side,  with  any  underground,  elevated  or 
surface  extensions  which  they  consider 
would  be  immediately  practicable." 

Mr.  E.  M.  Ashworth,  of  the  Electrical 
Department,  submitted  the  following  sys- 
tem of  lighting  to  the  Board  of  Control: 
(a)  For  residential  streets,  100  watt  tung- 
sten lamps,  80  c.p.  each,  mounted  on  con- 
crete poles,  100  feet  apart,  on  both  sides 
of  the  street.  Cost,  $9  per  year  each,  or 
2.466  cents  per  night,  (b)  Main  business 
street,  ornamental  cast  iron  pillars,  each 
carrying  five  80  c.p.  tungsten  lamps.  Pil- 
lars to  be  placed  80  feet  apart  and  to  be 
fed  by  underground  cable.  Cost,  $52.50  per 
year,  or  14.39  cents  per  night,  (c)  Busi- 
ness streets  and  important  intersections 
not  in  the  underground  district,  for  loca- 
tions where  the  single  lamps  do  not  give 
sufficient  illumination,  clusters  consisting 
of  two,  three  or  four  lanterns,  placed 
around  the  concrete  posts,  will  be  provid- 
ed. No  statement  of  cost.  The  prices 
quoted  include  capital  charges,  cost  of  re- 
newals, inspection,  and  cleaning,  and  cost 
of  current.  The  present  price  of  arc  lamps 
is  19  cents  per  night,  or  $69.35  per  year; 
that  of  gas  lamps,  $20  per  year. 

Victoria,  B.C. 

The  city  council  has  Adopted  a  report 
from  the  biiilding  inspector  and  the  chief 
of  tlie  fire  department  recommending  that 
all  electric  signs  be  pl.aced  ten  feet  above 
sidewalks. 

A  tentative  rate  of  1  1/10  cent  per  k.w.h. 
has  been  agreed  upon  when  the  Jordan 
River  power  reaches  this  city. 

At  the  forthcoming  civic  elections; 
among  other  money  by-laws  to  be  submit- 
ted, will  be  one  to  authorize  the  raising 
of  $25,000  for  the  purchase  of  electrical 
equijitncnt  for  the  extension  and  improve- 
ment of  the  street  lighting  system. 

Vancouver,  B.C. 

Jt  is  rumored  that  the  C.T'.R.  traflic  be- 
tween Vancouver  and  Westminster  Junc- 
tion will  be  linndled  by  electric  locomci- 
tives. 

By  the  unanimous  decision  of  the  Court 
of  Appeal,  Mrs,  If.  S.  Lyon  was  declari^il  en- 
tilled   to  the  jury's  verdict  of  twelve  thou- 


sand dollars  for  hers(df  and  two  children 
for  the  death  of  her  husband  in  the  col- 
lision on  the  Jnterurban  Eleiitric  Railway 
at  Lakeview  last  year.  The  British  Col- 
umbia Electric  Railway  Comp;iny  pay  the 
costs  of  their  appeal. 

Providing  the  British  manufacturers  can 
supply  a  submarine  power  cable  capable  of 
conveying  a  high  tension  current  of  40,- 
000  volts,  the  question  of  the  obstruction 
of  the  river  channel  at  the  bridge,  by  high 
tension  overhead  wires,  will  be  solved.  The 
engineering  department  of  the  company 
has  been  instructed  to  get  in  touch  with 
the  cable  manufacturers  in  England,  and 
ascertain  wliether  they  manufaciture  sub- 
marine cables  capable  of  carrying  40,000 
volts. 

For  the  first  eleven  months  of  the  year 
traffic  on  the  local  lines  of  the  B.  C.  Elec- 
tric Company  showed  an  increase  of  213,213 
passengers  carried  over  the  corresponding 
period  a  year  ago.  The  total  number  of 
passengers  carried  from  January  1  to  No- 
vember 30,  this  year,  was  4,872,217.  Dur- 
ing  the    same   period   last   year   the   total 
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RATES. 
Positions  Wanted    (   2     cents     a     word     and     25 
Positions  Vacant    <    cents   for   u  heading,   per  in- 
Miscellaneous,  i.  sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make    one   inch)    per    insertion. 

Advertisers  -who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms    close   on   the    18th    of    each    month. 


City  of  Regina 

Tenders  for  Power  Plant 


Tenders  are  asked  for  by  the  City  of  Regina 
for  the  supply  and  installation  of  any  or  all  of 
the  following,  together  with  the  necessary  con- 
nections ready  for  operation : 

1  1500  k.w.   Steam  Turbine  Generating  Unit. 

1  500  k.w.  D.C.  Generating  Unit. 

2  500   Horse   Power   Boilers. 
1  Economizer. 

1    Hand  Power  Travelling  Crane. 
1   Coal    and    Ash    Conveyer. 

Tenders  will  be  received  for  the  above  until 
10  p.m.,  TUESDAY.  JANUARY  17,  1911.  Speci- 
fications and  all  information  will  be  furnished 
on  application  to  the  undersigned  or  to  E.  W. 
Bull,    City    Electrician. 

(Signed)      A.   J.    McPHERSON, 
51-2  City  Commissioner, 


Positions  Vacant 


ELECTRICAL   ENGINEER. 

WANTED— Electrical  Engineer  with  commer- 
cial training  and  industrial  engineering  experi- 
ence to  take  responsible  jutsition  with  large 
power  company  as  Chief  Power  Sah'sman.  Must 
be  competent  to  lay  out  electrical  drives  and 
distribution  in  factories.  State  age,  full  de- 
tails   of    experience    and    salary    expected. 

(Address)    SMITH,    KERRY    &    CHAOK, 
l-X  Toronto    Canada. 

DESIGNING    ENGINEER. 
WANTED^ — Vol-  r.-sponsiDe  position  as  Design- 
ing   Engineer,    tccbnicul    graduate    having   had    six 
to    ten    years'    e.xperience    in    design,    construction 
and  operation   of  electrical  end   of  large  high  volt 
age    syHtems    and    local    diHlriliufion.       State    age. 
full   details  of  experience  and   salary  expected. 
(Address)    SMITH,    KKkRY    &    CllACE. 
11  Toronto    Canada. 
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ANYBODY 


can  cut  prices,  but- 


it  takes  brains  to 
produce  quality 


SUNBEAM  LAMPS 

are    made    by    Lamp    Makers 


The  Price  has  always  been  the  same 

The  Sunbeam  Incandescent  Lamp  Co. 

of   Canada,    Limited 

Main    Office    and    Factory :  Northwestern   Office   and    Warhouse : 

Toronto  Winnipeg 


^6 
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was  4,650/1114.  Fur  November  the  jjasseii 
jiers  carried  nuniborcd  45.'), 752,  against  42'J, 
(i78  in  November  a  year  afjo. 

.\ccor(ling  to  tlio  profit -sharing  princiiple 
wliicti  lia.s  been  in  force  since  l!l()2,  the 
Ji.  C.  Electric  l.'ailway  Comjiany  will  this 
year  distribute  .lieOjOOO  among  its  em- 
)>loyees.  This  amounts  to  about  $07  each. 
The  plan  is  being  discarded,  however,  at 
the  request  of  tlie  men,  who  chose  in  jire- 
ference   a   small   increase  in   wages. 

Weston,  Ont. 

The  council  of  Weston  is  taUinj:  legal 
steps  til  prevent  the  Toronto  Suburban 
Ifailway  Company  from  selling  power  for 
lighting  and  other  jjurposes  in  the  village. 
The  council  has  contracted  with  the  Hydro- 
Electric  Commission  for  a  cpiantity  of  cur- 
rent and  expects  to  be  in  the  ])Ower-sup- 
plying  business  itself  within  a  few  weeks. 
The  company  claims  it  holds  an  exclusive 
franchise. 

WeUand,  Ont. 

The  directors  of  the  Niagara  Falls,  Dunn 
ville  and  Welland  Electric  Company  have 
decided  to  go  ahead  with  the  construction 
of  the  road  for  which  a  provincial  charter 
has  been  secured.  Franchises  from  the 
towns  and  cities  and  townships  through 
which  the  railroad  will  pass  will  be  asked 
for. 

The  report  of  Robert  &  .Vbbott,  con- 
sulting engineers,  on  the  cost  of  the  Nia- 
gara Falls,  Welland  and  Duunville  Elec- 
tric Railway  places  the  amount  at  about 
.$1,000,000.  The  company  has  a  provincial 
charter.  The  route  will  probably  be  from 
Niagara  Falls  to  Uunnville,  passing 
through  .Mlanburg,  Port  Robinson,  and 
Welland.  The  oflSeers  of  the  company  are: 
President,  F.  R.  Lavlor;  Secretary,  F.  K. 
Misener;    Treasurer,    George   Burgar;    Pro- 


visional Directors:  Franklin  Buell,  Dr.  .1. 
Carlton  frardnor,  Ceorge  Arnold,  and  Hugh 
Kosi^ 

Waterloo,  Ont. 

Following  ■■omjil.-iirils  by  a  number  of 
Waterloo  subscribers,  the  liell  Telephone 
Company  will  install  a  separate  exchange 
in  this  town.  For  some  time  past  both 
Waterloo  ami  licrliii  have  been  served  from 
one  exchange  sit\i:ited   in   Berlin. 

Waneta.  B.C. 

Construction  will  shortly  be  st,:irlc'd  on 
tlic  jilant  which  is  to  develop  electric  en- 
ergy :it  the  falls  near  the  month  of  the 
Salmon  river,  .\part  from  its  usefulness 
to  indu,?»tries  out^de  the  valley,  the  pro- 
ject is  naturally  of  the  utmost  importance 
locally. 

Windsor,   Ont. 

The  coMip;iiiy  which  controls  the  electric 
light  plants  in  Amherstliurg  and  Leamini.'- 
ton.  have  been  seeking  a  franchise  in 
Sandwich,  as,  it  is  rumored,  part  of  a 
general  plan  to  conti-ol  the  street  and 
domestic-  lighting  and  power  in  all  the 
principal  towns  in  Esse.x  county.  The  com- 
pany, which  is  composed  of  Detroit  capi- 
talists, are  also  said  to  be  negotiating  for 
the  Essex  jdant,  and  after  Christmas  will 
:ijv]>roach  municipalities  between  Kings- 
ville  and  Windsor  seeking  franchises  for 
a    power   line. 

Winnipeg,  Man. 

The  St.  .Tames  Ratepayers'  Association 
■•onsidered  a  proposition  made  by  the  .Tohn 
King  Real  Estate  Company,  which  has  been 
lait  to  the  municipality  of  Assiniboia  to 
run  a  railway  at  rea.souable  intervals  on 
the  streets  which  run  north  of  the  Portage 
road.  They  are  ^villing  to  build  the  rail- 
way   immediateh'      the      municipality    will 


ratify    Ihcir    agreement    as    a    by  law    and 
have  it  passed. 

The  contract  for  supply  of  copper  wire 
;ind  cables  were  avv:ndi'd  as  lollows;  E.  .1. 
Philips,  idectrical  works,  Montreal,  200,- 
non  poTinds  wire  at  16  S-4c,  per  lb.;  100^ 
000  pounds  cable  at  17c.  per  lb.;  Wire  and 
Cable  Co.,  Montreal,  rubber  covered  wire, 
total,  $1,269.     M.  Peterson,  secretary. 

The  right  of  the  town  of  Selkirk  to 
force  the  remo\;iI  from  its  strcM'ts  of  pole.^, 
wires  and  other  (upiipment  of  the  Selkirk 
KIcitric  T.ight  &  Power  Company,  whose 
francliise  has  expired,  was  upheld  in  the 
recent  .iudgment  delivered  by  .Iiidge  Mac- 
donald.  The  company  h:ol  a  franchise  for 
ten  years,  expiring  'in  1901,  but  was  al- 
lowed to  continue  in  bwsiness.  Finally  a 
l)y-law'  was  passed  declaring  it  had  no 
rights,  which  by-law  the  judge  nplicld. 

A  special  meeting  of  the  consulting  lnmrd 
of  power  engineers  will  take  place  on  Dec. 
^0.  There  are  several  matters  which  will 
come  up  for  discussion,  among  them  the 
appointing  of  a  power  manager  and  the 
fixing  of  the  scale  of  rates  to  be  charged 
when  the  city's  plant  at  Point  du  Bois  is 
in  operation. 

The  finding  of  the  Court  of  Appeal  in 
the  dispute  between  the  Winnipeg  Street 
Knilway  Company  and  the  city  is  to  the 
effect  that  the  company  has  no  right  to 
maintain  poles  on  the  streets  for  transmis- 
sion purposes  without  the  cit^^'s  consent. 
On  the  other  hand,  the  company's  con- 
tention that  they  were  not  exceeding  their 
i-harter  rights  in  generating  power  at  Lac 
du  Bonnet  was  upheld.  It  was  argued 
by  the  company  that  the  transformation  of 
power  within  the  city  limits  was  the 
equivalent  of  generation,  on  which  point 
the  Court  agreed. 
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Operation  vs   Construction 


The  Hydro-Electric  Power  Commission  will  do  well  to 
remember,  at  this  time,  that  there  are  two  distinct  stages  in 
the  delivery  of  Niagara  current  to  the  people  of  Ontario, 
that  these  stages  are  vastly  unlike  in  nature  and  extent  and 
that  they  require  in  their  performance  types  of  ability  of 
quite  a  different  order.  These  stages  are  (i)  construction; 
(2)  operation. 

The  construction  of  the  Ontario  line  is  now  all  but  com- 
pleted and  the  substations,  one  by  one,  are  being  placed  in 
commission.  No  one  can  doubt  that  the  work  has  been 
most  efficiently  done.  If  there  are  any  flaws,  it  is  only 
owing  to  the  fact  that  the  amount  of  construction  going  on 
at  the  same  time  has  been  unusually  large  which  has  ren- 
dered impossible  a  personal  supervision,  by  the  engineers, 
of  every  bolt  or  every  wire  connection;  a  few  months,  how- 
ever, or  perhaps  weeks,  should  show  these  weak  points  up 
and  result  in  their  gradual  elimination. 

And  now,  the  all  important  work  of  operation  begins, 
a  more  difficult  task,  in  many  ways,  than  construction, 
«nd  covering  an  infinitely  longer  period.  During  construc- 
tioh,  a  faulty  piece  of  work  may  be  detected  and  replaced, 
an  irresponsible  workman  may  cause  a  delay  of  an  hour  or 
day  or  even  a  week,  and  the  public  knows  nothing  of  it  and 
suffers  nothing;  but  once  the  delivery  of  power  to  twenty 
towns  and  cities  has  begun,  once  the  factories  and  railways 
and  homes  become  dependent  on  Niagara  power,  an  hour's 
delay  is  a  matter  of  national  importance. 

Tt  is  just  at  this  point  that  the  competition  between 
municipalities  and  corporations  actually  begins,  and  the  con- 
ditions under  which  the  private  interests  operate  would  seem 


to  be  more  favorable  for  two  reasons:  (i)  All  private  busi- 
ness starts  in  a  stnall  way,  and  perfects  its  organization  as 
it  expands;  its  officers  grow  as  their  responsibility  grows, 
and  they  know,  by  actual  contact,  all  the  varying  conditions 
their  enterprise  is  subject  to.  (2)  Operation  is  a  practical 
business,  not  a  scientific  theory;  it  is  often  best  performed 
by  mechanics  with  wide  experience;  the  systematizing  which 
prevents  unnecessary  accident,  locates  trouble  quickly,  and 
acts  promptly  in  emergency,  is  the  life  work  of  a  business 
man — always  to  be  found  associated  with,  nearly  always  in 
control   of,  a  private  company. 

What  the  Commission  needs  now,  too,  almost  above 
everything  else,  is  trusty  employees  who  can  be  depended 
upon,  each,  without  fail,  to  perform  that  little  piece  of  work 
for  which  he  is  employed  and  for  which  presumably  his 
ability  fits  him.  The  whole  system  is  only  as  strong  as  the 
poorest  man.  Such  men  are  difficult  indeed  to  get;  the  uni- 
versities do  not  necessarily  produce  them;  they  may  be 
known  sometimes  by  the  fact  that  they  are  not  soliciting 
situations. 


New  Offices  of  The  Canadian  Electrical  News 

For  the  past  eighteen  years  the  general  offices  of  the 
Electrical  News  have  been  located  in  the  Confederation  Life 
Building,  Toronto.  From  time  to  time  additional  accommo- 
dation was  secured  to  meet  the  growth  of  the  business. 
This  being  no  longer  possible,  we  have  now  removed  to 
the  new  building  illustrated  below  at  220  King  street  west, 
where  a  most     cordial     welcome     will  be  extended  to  our 


New  Headquarters  of  tlie  Canadian  Electrical  News 
at  220  King  Street  West,  Toronto 


friends.     Let  the  reader  consider  this  a  personal   invitation 
to  visit  us  in  our  new  home. 

With  the  greater  facilities  and  better  equipment  of  our 
new  building,  coupled  with  an  efficient  organization,  the 
Electrical  News  will  not  only  maintain  its  present  strong 
position,  but  will  forge  ahead  to  a  much  higher  standard 
of  efficiency  and  usefulness. 


The  Long  Sault  Development 

The  Long  Sault  Rapids  <iuestion  has  not  made  much 
more  progress  at  Washington  than  it  did  sotne  months  ago 
at  Ottawa,  and  the  present  outlook  is  that  the  whole  matter 
will  be  referred  to  the  International  Waterways  Commission, 
which  is  now,  under  the  new  treaty,  in  process  of  formation. 
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The  ])lans  of  the  Long  Sault  Development  Company  pro- 
posed the  development  of  some  half  million  horse  power,  of 
which  it  was  the  intention  to  utilize  100,000  h.p.  for  the 
operation  of  the  works  of  the  Aluminum  Company  of 
America.  The  most  strenuous  opposition  has  been  developed 
by  the  shipping  industries,  which  claim  that  the  enterprise 
would  interfere  to  such  an  extent  with  the  flow  of  the  River 
St.  Lawrence  that  the  steamboat  traffic  might  be  destroyed 
altogether.  The  engineers  who  have  given  evidence  are  not 
able  to  say  with  any  assurance  that  this  would  not  be  the 
case.  This  element  of  uncertainty  may  in  itself  be  con- 
sidered sufficient  justification  for  delay,  for  it  is  unlikely 
that  either  country,  having  spent  large  sums  of  money  on 
their  canal  system,  would  consent  to  the  removal  of  this 
most  important  link.  In  the  case  of  the  Canadian  Govern- 
ment, which  even  at  the  present  moment  is  contemplating 
elaborate  extensions  to  afford  better  inter-communication 
between  the  Great  Lakes,  this  will  be  especially  true. 

The  matter  is  one,  however,  which  should  adjust  itself 
with  time  and  the  advances  in  scientific  engineering.  In 
many  cases,  as  for  example  in  the  Trent  Valley  Canal  sys- 
tem, the  interests  of  navigation  and  of  power  development 
are  both  served  by  a  judicious  distribution  of  locks  and 
the  building  of  canals.  Similar  conditions  will  appear  along 
the  Ottawa  River  when  the  Georgian  Bay  Canal  is  built. 
The  fact  need  not  be  lost  sight  of  that  such  a  power  develop- 
ment as  has  been  suggested  on  the  St.  Lawrence  does  not 
actually  consume  any  water,  and  the  time  doubtless  will 
come  when  all  the  water  power  of  the  mighty  St.  Lawrence 
will  be  controlled  in  such  a  manner  as  to  admit  of  a  much 
safer  and  larger  navigation  traffic  than  at  present,  with  the 
accompanying  asset  of  numerous  tremendous  water  power 
developments.  But  the  problem  is  an  international  one  and 
may  well  occupy  the  attention  of  an  International  Commis- 
sion. 

From  another  point  of  view,  too,  the  Canadian  views  the 
development  of  half  a  million  horse  power  at  the  present 
time  on  the  United  States  side,  with  distrust.  Canada  owns 
half  the  power  of  the  St.  Lawrence  River.  Who  can  say 
that  such  a  development  would  not  interfere  with  Canada's 
share  or  that  it  would  not  make  the  development  of  a  similar 
amount  on  the  Canadian  side  either  impracticable  from  an 
engineering  standpoint  or  prohibitive  from  a  financial  stand- 
point? 

So  it  would  appear  that  when  the  time  is  considered 
ripe  to  allow  any  development  along  this  international  river, 
the  proper  course  to  follow  would  be  for  some  international 
body  to  consider  both  the  questions  of  navigation  and  power 
development  together  and  approve  only  such  plans  as  will 
insure  to  Canada  not  only  the  free  and  safe  navigation  of 
her  largest  vessels,  but  also,  at  such  time  as  we  may  require 
it,  the  unobstructed  development  of  our  share  of  the  power. 
The  initial  expense  may  be  greater,  but  not  out  of  proportion 
to  the  ultimate  advantage. 


The  C.  E.  A,  to  Affiliate  with  the  N.  E.  L.  A. 

The  meeting  of  the  Canadian  Electrical  Association 
held  in  Toronto  on  January  20th,  decided  in  favor  of  affilia- 
tion with  the  National  Electric  Light  Association.  This 
means  the  adoption  of  the  constitution  of  the  N.  E.  L.  A. 
in  respect  to  fees,  the  basis  of  which  is  company  member- 
ship according  to  the  population  of  the  town  or  city. 

The  recommendation  to  affiliate  was  strongly  opposed 
by  Mr.  Frederic  Nicholls,  Mr.  O.  Higman  and  others,  who 
advocated  the  building  up  of  a  stronger  and  more  truly 
national  Canadian  Association  with  no  connection  with  a 
foreign  organization.  They  further  contended  that  no  action 
should   be  taken   on   such   an   important  question   before   the 


next  annual  convention,  when  there  would  be  a  larger  and 
more   representative   attendance. 

Messrs.  A.  A.  Dion,  R.  G.  Black  and  R.  F.  Pack  cham- 
pioned the  affiliation  cause,  which  they  claimed  would  result 
beneficially  to  the  light  and  power  interests  of  Canada. 

As  a  result  of  the  affiliation,  a  complete  reorganization 
of  the  Canadian  Electrical  Association  must  follow.  It  is 
hoped  that  such  reorganization  will  be  acceptable  to  the 
membership  in  general,  and  that  the  progress  which  will  be 
made  will  demonstrate  that  affiliation  with  the  N.  E.  L.  A. 
was  a  wise  step. 

The  meeting  also  discussed  some  phases  of  the  meter 
inspection  service,  particularly  the  advisability  of  having 
meters  inspected  in  situ  when  their  accuracy  is  questioned 
by  the  customer.  This,  it  is  believed,  the  Government  will 
consent  to  do. 

A  communication  was  read  from  Mr.  Chas.  F.  Roland, 
Industrial  Commissioner  of  Winnipeg,  suggesting  that  the 
annua!  convention  of  the  Association  be  held  in  that  city 
during  the  Winnipeg  Exhibition,  July  12  to  22.  A  committee 
was  appointed  to  ascertain  what  railway  rates  could  be 
obtained  in  case  it  were  decided  to  hold  the  convention  in 
Winnipeg. 

The  Commercial  Committee  of  the  Canadian  Electrical 
Association  held  its  first  meeting  at  Krausman's  Hotel,  To- 
ronto, the  20th  inst.  Mr.  Eugene  Creed,  of  The  Toronto 
Electric  Light  Company,  was  in  the  chair,  and  the  follow- 
ing members  were  present:  Messrs.  J.  W.  Purcell,  Walker- 
ville;  T.  F.  Kelly,  Hamilton,  and  W.  H.  McTntyre  and  P.  M. 
Grimes,  both  of  Ottawa.  The  meeting  was  somewhat  in- 
formal, having  been  called  by  the  chairman  for  the  purpose 
of  the  members  becoming  acquainted  with  one  another. 

The  chairman  was  instructed  to  communicate  with  the 
Central  Stations  in  the  Dominion,  who  are  members  of  the 
Association,  asking  for  their  reports,  methods  of  doing  busi- 
ness,  special  rates,   contracts,  etc. 


Annual  Convention  C.  S.  C.  E. 

The  annual  meeting  of  the  Canadian  Society  of  Civil 
Engineers  was  held  this  year  in  Winnipeg,  during  the  last 
week  in  January.  Through  the  kindness  of  the  C.  P.  R.  free 
haulage  was  given  a  special  train  conveying  members  from 
Montreal  to  Winnipeg  and  return  and  all  members  residing 
west  of  Winnipeg  were  given  free  transportation.  The 
Eastern  Passenger  Association  also  carried  members  be- 
tween Montreal  and  points  east  for  one  fare. 

The  entertainment  programme  included  a  complimentary 
luncheon  by  his  Worship  Mayor  Evans  and  the  Aldermen  of 
Winnipeg,  a  complimentary  smoker  by  the  members  of  the 
Manitoba  branch,  a  members'  dinner  in  the  Royal  Alex- 
andra Hotel  and  trips  of  inspection  to  the  city  power  plant 
at  Point  du  Bois,  to  the  recently  opened  St.  Andrews  Locks 
and  to  the  Grand  Trunk  Pacific  shops. 

A  number  of  valuable  papers  were  presented,  among 
them  being  one  descriptive  of  the  installation  work  of  the 
Point  du  Bois  water  power  plant,  which  is  being  supervised 
by  Mr.  W.  G.  Chace,  of  the  firm  of  Smith,  Kerry  &  Chace. 
Another  article  descriptive  of  the  same  firm's  installation  on 
the  Matabitchouan  River  in  the  Cobalt  region  was  also  read, 
the  engineers  in  charge  of  design  and  construction  in  the 
latter  case  being  Mr.  N.  R.  Gibson  and  Mr.  A.  L.  Mud(?t:. 


Electrical  Time  Clocks  at  Victoria,  B.  C. 

The  Victoria  branch  of  the  British  Columbia  Electric 
Railway  Company  some  weeks  ago  inaugurated  a  system  of 
electric  time  clocks  in  the  down-town  business  section  of  the 
city.  The  original  idea  was  to  supply  synchronized  time  to 
the  various  departments  of  the  company's  operations  only, 
but  the  demand  for  this  up-to-date  timing  method  has  spread 
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to  the  business  community,  so  that  the  company  are  now 
prepared  to  execute  all  orders  for  the  installation  of  clocks, 
qnd  control  these  from  the  central  master  clock  installed 
the  company's  head  office.  At  the  present  time  the  differ- 
nt  departments  of  the  company  are  served  with  electric 
and  some  fifty  clocks  have  been  installed  in  various 
public  buildings,  hotels,  clubs  and  offices  in  the  city.  The 
Parliament  buildings  have  had  a  complete  installation  made, 
including  some  very  fine  clocks;  one  in  the  legislative  cham- 
ber being  a  particularly  handsome  30-inch  dial  of  white 
Italian  marble.  On  the  outside,  the  company  have  erected 
at  the  corner  of  Yates  and  Douglas  streets  an  illuminated 
double  dial  clock  for  the  timing  of  the  street  car  system, 
and  at  the  corner  of  Government  and  Yates  streets  another 
clock  is  placed  over  an  illuminated  sign,  upon  which  is 
printed  the  full  time  schedule  of  the  car  service.  The  fact 
of  perfect  synchronism  between  all  secondary  clocks,  and 
that  there  is  no  winding  or  setting  required,  is  certainly 
a  strong  point  in  favor  of  electric  time  clocks,  and  there 
should  be  a  wide  field  for  these  appliances. 


Light  and  Power  Rates  in  Stratford 

At  a  meeting  of  the  Stratford  Light  and  Heat  Commis- 
sion, a  decision  was  reached  on  the  lighting  and  power 
tariflfs.  The  present  lighting  rate  is  15  cents  per  kilowatt 
hour,  with  25  cents  monthly  charge  for  meter  rent.  The 
new  schedule  offers  two  rates  to  consumers.  One  is  3  cents 
per  month  per  too  square  feet,  "outside  dimensions  of  resi- 
dence being  taken,  less  10  per  cent,  for  walls,  partitions, 
etc,"  with  an  additional  charge  of  6  cents  per  kilowatt  hour, 
no  meter  charge,  and  a  further  reduction  of  10  per  cent, 
for  prompt  payment.  The  commission  offers  free  carbon 
lamp  renewals  of  8  or  16  candle  power. 

The  alternative  offer  is  9  cents  per  kilowatt  hour,  with 
no  meter  charge,  and  10  per  cent,  discount,  the  lamp  re- 
newals also  included.  The  standard  power  tariff  recommend- 
ed by  the  conference  of  engineers  of  Niagara  power  muni- 
cipalities was  adopted  for  this  city.  The  new  tariff  will  come 
into  force  on  February  I,  1911. 


Noise  Caused  By  Service  Wires 

Mr.  F.  K.  Martin,  town  electrician,  of  Battleford,  Sask., 
sends  us  the  following  interesting  item. 

"I  have  had  several  complaints  from  customers  who 
claim  they  could  not  sleep,  on  cold  nights,  owing  to  the 
noise    caused    by    the    service    wires.      I    have    tried    several 


times  to  overcome  this  trouble,  to  the  satisfaction  of  the 
customers,  and  finally  with  success. 

"I  got  a  j4-inch  coil  spring,  lyi  inches  by  10  inches  and 
placed  it  on  the  wire  with  two  clamps  as  in  the  drawing. 
This  takes  the  direct  strain  off  the  side  of  the  house  which 
acts  as  a  sounding-board. 

"This  suggestion  may  be  of  benefit  to  some  of  your 
readors  who  have  experienced  the  same  trouble." 


Allis-Clialmers  Making  Record  Turbines 

The  Stone  and  Webster  Engineering  Corporation,  act- 
ing as  consulting  engineers  for  the  Pacific  Coast  Power 
Company,  has  placd  an  order  with  the  Allis-Chalmers 
Company  for  two  20,400  h.p.,  each,  reaction  turbines  to  be 
mstalled  in  connection  with  a  new  development  on  the 
White    River,      Pacific      Coast.      The    turbines    will    operate 


under  a  head  of  480  feet  and  run  at  360  r.p.m.  Each  will  be 
connected  to  a  60  cycle  3-phase  6600  volt  generator. 

The  turbine  runners  will  be  of  the  high  pressure  Francis 
type  with  horizontal  shaft.  Water  will  be  admitted  to  the 
runner  through  a  cast  steel  spiral  casing.  The  runner, 
which  will  also  be  of  cast  steel,  will  divide  the  water  into 
two  lines  of  flow  which  will  discharge  from  the  wheel  by 
two  quarter  turns  to  separate  draft  tubes.  The  flow  of 
water  to  the  turbine  will  be  controlled  by  a  cast  steel  butter- 
fly valve. 

The  spiral  casing  of  this  turbine  will  be  the  largest 
steel  casting  of  this  kind  ever  made.  The  butterfly  valve 
is  to  be  over  seven  feet  in  diameter,  and  will  be  the  largest 
valve  of  this  type  ever  used.  The  shaft,  carrying  the  turbine 
runner,  will  be  nearly  two  feet  in  diameter  and  the  bear- 
ings for  it  will  be  about  16  inches  in  diameter.  All  parts  of 
the  turbine  which  will  have  to  withstand  the  operating  pres- 
sure of  the  water  will  be  tested  in  the  shops  under  a  pres- 
sure corresponding  to  about  900  feet  head. 

The  governors  for  these  turbines  will  be  of  Allis- 
Chalmers  standard  oil  pressure  type  and  the  specifications 
call  for  close  speed  regulation.  A  separate  governor  will 
be  supplied  for  each  unit  and  an  elaborate  central  oil-pres- 
sure system  will  be  employed. 

The  size  of  the  exciter  units  has  not  yet  been  definitely 
determined,  but  there  will  be  two  of  at  least  500  h.p.  each, 
one  for  each  three  units  of  the  ultimate  equipment.  The 
exciter  turbines  will  be  of  the  impulse  type  and  will  be 
governed  by  means  of  a  deflecting  hood. 

A  separate  steel  pipe  line  will  be  built  from  the  head 
basin  for  each  turbine.  These  lines  will  be  approximately 
2,200  feet  long  and  will  be  8  feet  in  diameter  at  the  upper 
end  and  6  feet  in  diameter  at  the  power  house  end. 


Electric  Heating  in  Great  Britain 

As  to  the  introduction  and  sale  of  electrically  heated 
household  devices  in  Liverpool,  it  is  found  that  the  only 
two  articles  of  such  a  nature  known  to  any  extent  are  elec- 
tric radiators  and  electric  flatirons. 

The  electric  radiators  are  mostly  of  what  is  called  the 
tubular  lamp  pattern.  These  range  in  price  for  a  four-tube 
burner  from  $11  for  a  polished  brass  finished  frame,  cop- 
pered interior,  and  reflector,  two  switches,  22  inches  high, 
17  inches  wide,  and  6  inches  deep,  to  a  more  fancy  style, 
laquered  gilt  frame,  28  inches  high,  i6  inches  wide,  and  7 
inches  deep,  which  sells  for  about  $24.  The  popular  size 
would  seem  to  be  the  four-lamp  burner. 

Another  style  not  in  so  general  use  is  the  convector 
radiators,  in  artistic  designs,  taking  about  the  same  room 
as  tubular  lamp  burners,  and  selling  from  $11  to  $25.50. 
This  style  is  the  one  generally  used  in  street  cars. 

The  use  of  electrically  heated  flatirons  is  quite  general 
in  this  district.  These  average  in  price  about  $3.65  each, 
the  greater  number  of  which  are  imported  from  the  United 
States.  Dealers  state  the  American  flatiron  gives  much  bet- 
ter satisfaction  than  the  same  article  of  English  manufac- 
ture. 

Electrical  power  for  heating  and  cooking  is  sold  by  the 
corporation  at  the  following  rates:  Up  to  3,000  units  per 
three  minutes,  4  cents  per  unit  of  1,000  watts;  over  3,000 
and  up  to  10,000  units,  3  cents  per  unit;  over  10,000  units, 
2  cents  per  1,000  watts.  An  alternative  method  of  charging 
is  that  of  a  fixed  quarterly  payment  of  3  per  cent,  on  the 
ratable  value  of  the  house,  and  a  charge  of  2  cents  per  unit ' 
on  each  unit  as  measured  by  the  meter  for  lighting,  power, 
or  heating.  The  rates  for  ordinary  lighting  are  much 
higher. 

Field  for  Electric  Signs  in  Bradford. 

As  the  charges  for  electricity  for  domestic  purposes 
have  recently  been   reduced   to   i   cent  per   Board  of  Trade 
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unit,  it  is  thought  that  there  will  be  a  growing  demand  here 
for  electrical  devices.  The  officials  of  the  Bradford  electrical 
department  are  especially  interested  to  learn  of  any  new 
devices  for  electrical  cooking  and  heating.  There  is  a  show- 
room in  the  department  where  electrical  devices  and  appar- 
atus are  displayed,  which  offers  an  excellent  oportunity  to 
American  manufacturers  to  send  printed  matter  in  regard 
to  their  goods  or,  better  still,  samples  of  their  devices, 
which  can  be  demonstrated  to  the  public.  Some  American 
firms  now  have  samples  of  their  products  on  exhibition. 

Electric  signs  are  not  much  in  use  here,  but  this  is  a 
branch  of  the  business  that  offers  a  good  field  for  exploita- 
tion. 

Electric  Appliances  in   Glasgow. 

An  exhibition,  with  a  view  to  diminishing  the  smoke 
evil  by  demonstrating  to  the  public  the  advantages  and 
benefits  to  be  obtained  by  householders  and  the  public  at 
large,  by  substituting  gas,  electricity,  anthracite  coal,  and 
other  fuels  in  place  of  bituminous  coal,  was  opened  in 
Glasgow  on  September  i6,  and  continued  for  three  weeks 
with  marked  success. 

The  advantages  of  gas  and  electricity  for  domestic  and 
industrial  purposes  were  thoroughly  demonstrated  in  a 
most  practical  manner  by  the  corporation  which  owns  and 
controls  the  city's  gas  and  electric  plants,  as  well  as  by  the 
leading  British  manufacturers  of  various  requisites  for  the 
use  of  gas  and  electricity  for  every  conceivable  purpose. 
The  electrical  department  is  feeling  the  benefit  of  the  in- 
terest aroused  for  a  purer  atmosphere. 

The  report  further  suggests  that  American  manufac- 
turers or  exporters  looking  toward  this  market  should  fam- 
iliarize themselves  with  the  exact  requirements  of  the  Brit- 
ish market  and  exhibit  their  goods  at  the  coming  Scottish 
Exhibition  to  be  held  at  Glasgow  from  May  to  October, 
1911. 


Protection  of  Service  in  Large  Electric  Plants 

At  the  last  convention  of  the  Canadian  Electrical  As- 
sociation a  paper  read  by  Mr.  A.  S.  Loizeaux,  of  the  Con- 
solidated Gas,  Electric  Light  and  Power  Company,  Bal- 
timore, on  the  subject  of  service  protection,  created  wide- 
spread interest.  Continuity  of  electric  service  is  becoming 
each  day  more  essential  as  we  depend  more  and  more  on 
electric  energy  as  the  motive  power  for  the  varied  activ- 
ities of  modern  life.  This  paper  was  reviewed  in  the 
August  number  of  the  Electrical  News,  also  printed  in 
full  in  the  Convention  Proceedings. 

Mr.  Loizeaux's  views  were  made  the  topic  of  discus- 
sion at  the  December  meeting  of  the  Toronto  section  of 
the  A.  I.  E.  E.  Mr.  A.  L.  Mudge  reviewed  the  article  at 
length,  interpolating  here  and  there  explanatory  remarks 
or  making  criticisms  or  suggestions  as  the  various  points 
in  the  paper  were  reached.  In  introducing  the  subject 
Mr.  Mudge  said: — 

After  we  had  listened  to  Mr.  Sothman's  interesting 
description  of  the  Hydro-Electric  Power  Commission's 
system  at  our  meeting  two  months  ago,  we  adjourned  to 
the  Strachan  avenue  Terminal  Station  and  I  think  that 
the  most  striking  features  of  that  station  were  the  means 
taken  for  insuring  safe  and  continuous  operation.  Based 
on  the  fated  capacity  of  the  transformers  installed  it  was 
a  10,000  h.p.  station,  and  we  are  accustomed  to  consider 
that  the  principal  apparatus  in  a  transformer  station  are 
the  transformers.  In  the  Strachan  avenue  station,  there 
were  two  small  compartments  in  the  centre  of  the  build- 
ing. These  two  compartments  containing  the  transform- 
ers, took  up  a  very  small  percentage  of  the  total  space  in 
the  building,  most  of  the  remaining  space  being  devoted 
to  protective  devices,  the  greatest  and  most  effective  of 
which    is    something   you    do    not    have    to    buy,    but    which 


usually  costs  a  good  deal   if  it  is  inside  a  building,  i.e.,  air 
space. 

Mr.  Loizeaux's  Paper. 

It  will  be  remembered  that  the  plant  described  by 
Mr.  Loizeaux  had  the  switchboard  operating  rooms  sep- 
arated from  the  rest  of  the  operations  by  wired  glass  par- 
titions. This  gave  the  operator  a  sense  of  security  in  case 
of  accident  and  shut  out  steam  and  noise,  at  the  same  time 
allowing  him  full  oversight  over  all  the  apjiaratus  at  all 
times.     To  this  Mr.  Mudge  added  that: — 

"Many  of  us  are  interested  in  the  design  and  construc- 
tion of  stations  very  much  smaller  than  those  of  the  type 
Mr.  Loizeaux  had  in  mind,  and  in  reading  the  paper  I  pro- 
pose to  draw  special  attention  to  modifications  which  sug- 
gested themselves  as  being  applicable  to  the  design  of 
stations   of  a  very  much   smaller   capacity. 

The  glass  partition  around  the  switchboard  has  been 
used  in  small  water  power  stations  for  an  entirely  differ- 
ent purpose,  i.e.,  to  economize  in  cost  of  heating  a  station 
in  winter,  the  switchboard  compartment  only  being  heat- 
ed. This,  however,  has  its  disadvantages,  as  the  station 
operator  is  not  as  closely  in  touch  as  he  should  be  with 
all  of  the  apparatus  in  the  station  and  a  st^ation  of  this  type 
has  usually  only  one  operator  on  duty. 

Referring  to  prime  movers  the  article  spoke  of  the 
possibility  of  prime  movers  racing  and  wrecking  them- 
selves due  to  faulty  governor  action.  On  steam  turbines 
devices  may  oe  attached  to  automatically  cut  off  the  steam 
supply.  Mr.  Mudge  gave  it  as  his  opinion  "that 
water  turbines  should  be  designed  for  and  tested  to 
stand  full  runaway  speed  at  full  gate  and  no  load.  This 
speed  will  usually  be  from  so  to  100  per  cent,  above  normal 
rated  speed,  depending  upon  the  design  of  the  turbine.  It 
is  not  feasible  to  design  steam  turbines  and  steam  engines 
in  the  same  way  as  the  runaway  speed  may  be  much  higher 
in  proportion  to  the  normal  speed  than  is  the  case  with 
water  turbines.  Generators  which  are  to  be  driven  by 
waterwheels  should  be  designed  for  and  given  a  short  run 
at  the  runaway  speed  of  the  turbine.  This  test  is  usually 
made  in  the  shops  of  the  electrical  manufacturer,  and  is 
sometimes  more  or  less  nerve  racking  to  those  who  take 
part  in  it.  An  example  along  the  line  referred  to  above  by  Mr. 
Loizeaux  occurred  in  one  of  the  big  New  York  power 
houses  some  years  ago  where  there  were  a  number  of 
5,000  kw.  engine  type  generators  with  the  generator 
switches  fitted  with  overload  relays.  A  bad  short  circuit 
occurred,  the  generator  switches  opened  one  after  another 
until  finally  the  armature  windings  of  the  last  generator 
were  seriously  damaged   before  the   circuit  breaker  opened." 

Mr.  Loizeaux's  paper  recommended  automatic 
switches,  operated  by  release  load  relays,  in  case  of  gener- 
ator breakdown.  The  reliability  of  the  reverse  load  relay 
was  called  in  question  in  the  convention  discussion  and 
found  their  chief  defender  in  Mr.  Leonard  Andrews,  who 
stated  that  several  English  firms  were  manufacturing  an 
entirely  reliable  instrument.  Mr.  Mudge  stated,  however, 
that  "reverse  load  relays  in  many  cases  have  proved  unre- 
liable and  in  a  moderate  sized  station  it  is  not  considered 
bad  practice  to  use  non-automatic  generator  switches, 
depending  upon  the  operator  to  open  them  when  neces- 
sary." 

Speaking  of  the  feeder  system  Mr.  Mudge  explained 
that  "in  many  cases  the  bus  bar  compartments  are  entirely 
omitted.  This  would  apply  to  extreinely  high  voltages 
and  to  many  moderate  sized  plants  of  all  voltages,  the 
high  tension  wiring  and  all  bus  bars  being  carried  on  high 
tension  line  insulators.  A  safe  rule  to  observe  with  regard 
to  wiring  connections  to  bus  bars  is  never  to  connect  any 
lead  sheathed  cable  between  the  bus  bars  and  oil  switches. 
If  this  rule  is  not  observed  a  breakdown  of  a  cable  may 
put  the  whole   station   out  of  business.     The  double   bus  is 
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a  luxury  that  cannot  usually  be  aflorded  in  the  smaller 
stations  and  perhaps  is  not  quite  as  necessary  at  2,200 
volts  as  at  higher  voltages." 

Also  with  reference  to  the  maintainence  of  an  auxili- 
ary steam  plant  it  was  pointed  out  that  these  became  less 
necessary  as  long  distance  lines  were  more  perfectly  con- 
structed. Many  water  plants  operate  in  Canada  without 
any  auxiliary.  Even  where  maintained  they  are  inadequate 
to  carry  the  load. 

On  the  subject  of  lightning  protection  it  was  also  pointed 
out  that  Mr.  Loizeaux  had  neglected  to  mention  the  means  of 
protection  afforded  to  overhead  lines  by  the  use  of  a  wire 
carried  above  all  the  line  wires  and  grounded  at  frequent 
intervals.  This  is  of  great  value  for  the  protection  of  long 
distance  lines  from  lightning,  but  has  not  been  as  fre- 
quently used  in  the  protection  of  overhead  distribution  in 
cities. 


Mr.  S.  E.  M.  Henderson,  Canadian  General  Electric 
Co.,  Peterborough,  though  unable  to  be  present,  forwarded 
by  letter  a  few  comments  on  the  paper,  which  read  as  fol- 
lows'— 

The  paper  of  the  evening  describing  protective 
schemes  for  large  capacity  stations  is  very  interesting  and 
we  all  like  to  hear  occasionally  about  what  the  big  com- 
panies are  doing.  Most  stations,  however,  are  quite  small 
compared  with  those  referred  to  and  frequently  quite  a 
different  policy  must  be  followed  in  their  designs.  For 
these  large  stations,  the  automatic  protective  devices  are 
sometimes  designed  especially  for  the  particular  condi- 
tions obtaining  in  that  one  station  and  do  not  represent, 
except  in  a  general  way,  any  of  the  regular  protective  de- 
vices on  the  market.  Sometimes  they  are  designed  and 
made  by  the  operating  engineers  themselves.  The  more 
delicate  pieces  of  apparatus  are  necessarily  in  the  care  of 
expert  instrument  men  and  could  not  be  kept  in  operating 
condition  in  the  ordinary  station  with  the  ordinary  type 
of  operator.  Small  systems,  therefore,  cannot  use  such 
devices  and  the  design  of  these  stations  should  therefore 
be  based  on  simplicity.  The  protective  apparatus  used 
should  be  rugged  in  construction,  simple  in  operation  and 
easily  cared  for.  Of  course  the  initial  expense  of  the  in- 
stallation of  these  small  systems  must  be  kept  down  as  low 
as  possible;  but  when  suitable  protective  devices  cannot 
be  put  in  to  take  care  of  the  trouble,  it  may  be  necessary 
to  spend  more  money  in  order  to  eliminate  the  possibility 
of  these  troubles.  This  method  of  design  is  preferable  in 
any  case,  providing  the  money  is  available,  and  automatic 
protective  devices  should  be  looked  on  as  undesirable 
compared  with  first-class  installation.  A  good  margin  of 
safety  on  the  insulation  and  on  the  capacity  of  the  appar- 
atus should  invariably  be  allowed  and  the  different  devices 
should  be  inspected  at  regular  intervals  to  see  that  they 
are  kept  in  good  condition. 

There  are  certain  protective  devices  on  the  market 
which  are  effective  under  certain  conditions  and  not  under 
other  conditions.  If  proper  allowance  is  made  for  the  lim- 
its of  these  protective  devices,  they  could  be  used  more 
extensively  than  they  are,  with  good  results.  In  other 
words,  if  these  protective  devices  are  reasonably  cheap,  the 
central  station  should  use  them  in  order  to  eliminate  one- 
third  or  half  or  some  other  proportion  of  their  trouble  in 
spite  of  the  fact  that  the  devices  would  not  be  operative 
in   the  other  cases. 

Under  the  heading,  "Lightning  Protection,"  reference 
is  made  to  apparatus  for  relieving  underground  systems  in 
case  of  electrical  surges  and  the  statement  is  made  that  in 
general  such  apparatus  has  been  found  more  productive 
of  trouble  than  helpful.  This  has  undoubtedly  been  true 
in  a  number  of  cases,  and  yet  there  are  numbers  of  instal- 


lations of  this  apparatus  where  satisfactory  operation  is 
being  obtained.  There  has  recently  been  placed  on  the 
market  an  aluminum  cell  lightning  arrester  for  the  protec- 
tion of  cable  systems,  a  special  arrangement  of  the  horn  gaps 
Deing  resorted  to,  to  fulfill  the  different  conditions' of  oper- 
ation which  are  met  with  on  underground  systems.  Sev- 
eral installations  of  these  surge  protectors  or  lightning 
arresters  have  been  in  operation  for  some  time  and  the  evi- 
dence indicates  that  they  will  be  quite  as  satisfactory  in 
their  particular  field  as  the  aluminum  cell  lightning 
arrester   has   been    found   on   overhead    systems. 

A  number  of  engineers  present  at  the  meeting  also 
added  valuable  suggestions.  Among  these  were  Messrs. 
R.  G.  Black,  E.  M.  Ashworth,  R.  Hibner,  A.  S.  L.  Barnes, 
and  A.  J.  Soper.  Mr.  Ed.  Richards,  who  was  presiding, 
spoke   at  some   length. 


Hydro-Electric   in   Hamilton 

The  inauguration  of  Hydro-Electric  Power  in  Hamilton 
on  December  21  was  marked  by  a  celebration  lasting  all 
afternoon  and  evening.  Hamilton  is  not  a  co-operating 
member  of  the  group  of  municipalites  having  contracted  for 
1,000  horse-power  only,  but  the  celebration  lost  none  of  its 
interest  because  of  that.  The  three  members  of  the  Hydro- 
Electric  Commission,  local  members  of  Parliament,  mem- 
bers of  the  City  Council  and  all  the  public  boards  journeyed 
in  a  special  train  to  the  Beach  pumping  plant,  where  the 
opening  ceremony  took  place.  Mayor  McLaren  made  a  brief 
address,  after  which  Colonel  Hendrie  turned  on  the 
power.  The  new  pumps  were  operated  for  a  minute  or  so 
by  the  power,  after  which  it  was  shut  off.  Col.  Hendrie  and 
W.  K.  McNaught,  M.P.P.,  brought  the  proceedings  to  a 
close  by  brief  addresses.  In  the  evening  the  city  tendered  a 
formal  banquet  to  the  members  of  the  Power  Commisson. 
There  were  about  100  persons  present  and  the  occasion  was 
a  big  success.  The  speech  of  the  evening  was  made  by  Hon. 
Adam  Beck,  chairman  of  the  commisson,  who  responded  to 
the  toast  to  the  Hydro-Electric  Power  Commission.  He 
went  into  an  exhaustive  resume  of  the  work  leading  up  to 
the  completion  of  the  transmission  line  which,  he  said,  was 
made  for  the  benefit  of  the  people  and  not  as  a  revenue  pro- 
ducer for  the  Government.  He  said  that  the  line  would 
stand  out  prominently  as  an  object  lesson  to  the  engineering 
world.  Referring  particularly  to  the  local  situation,  Hon. 
Mr.  Beck  stated  that  the  Power  Commission  entered  Ham- 
ilton as  a  controlling  element  to  the  local  power  company. 
He  claimed  that  the  Cataract  Power  Co.  had  reduced  its 
charges  for  lightng  and  power  since  it  was  known  that 
Hydro  power  was  to  be  introduced  in  the  city.  He  further 
claimed  that  the  commission  could  deliver  power  to  the 
city  for  house  lighting  at  a  net  charge  of  3H  cents  per  kilo- 
watt hour  and  no  meter  charge,  as  compared  with  the  local 
company's  charge  of  8^  cents  per  kilowatt  hour  and  a  meter 
rental  of  25  cents  per  month. 


Mr.  Geo.  D.  Leacock  has  been  appointed  travelling  re- 
presentative of  the  Packard  Electric  Co.,  Ltd.,  for  the  ter- 
ritory of  Ontario  from  Kingston  west  to  Sault  Ste.  Marie, 
with  headquarters  at  Toronto. 

Mr.  E.  A.  Evans,  formerly  general  manager  of  the  Que- 
bec Railway,  Light  and  Power  Company,  and  since  the  merg- 
ing of  all  the  electric  interests  in  that  city,  Electrical  En- 
.!?ineer  to  the  Quebec  Railway,  Light,  Heat  and  Power  Com- 
pany, severed  his  connections  with  that  company  at  the  be- 
ginning of  the  year. 

Mr.  W.  C.  Kellett,  for  the  past  four  years  general  man- 
ager and  chief  engineer  of  the  Grand  Valley  and  Brantford 
Street  Railways,  has  resigned  and  will  devote  his  entire 
time  to  the  construction  and  management  of  the  projected 
line  from  Brantford  to  Port  Dover. 
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JOHN    CUNNINGHAM    McLENNAN     ADMINISTRATOR-PHYSICIST 


The  present  generation  is  rapidly  outgrowing  the  belief 
that  theory  and  practice  lead  to  inharmonious  results.  We 
are  living  in  an  age  of  scientific  treatment  of  practical  ques- 
tions. The  manufacturer,  the  engineer,  the  lumberman,  the 
farmer,  the  fmancier,  the  statesman,  one  and  ail  are  coming 
more  and  more  to  base  their  hope  of  practical  re- 
sults on  a  foundation  of  scientifically  established  facts. 

With  this  changed  point  of  view  we  look  hopefully  to"  our 
universities  to  supply  to  the  practical  world  that  scientific 
or  theoretical  information  which  until  the  last  decade  the 
business   world   has   held   in   quite   too   scant   a   respect. 

The  universities  on  their  part,  accustomed  by  long  use 
to    the    epithet    "unpractical"    or    "aesthetic,"    have    been,    in 
many  cases,  slow  to  recognize  the   change  of  feeling  of  the 
outside     world,     and    whether 
from     disinclination     or    from 
inability,    have    failed    to    meet 
the  proffered   advances,   cling- 
ing   with    the    tenacity    either 
of    self-satisfaction    or    of    in- 
difference, to  the  traditions  of 
the  past  ages. 

The  Carnegie  Foundation 
for  the  Advancement  of 
Teaching  some  time  ago  set 
on  foot  an  investigation  into 
the  operations  of  a  number 
of  universities  and  colleges, 
with  a  view  to  determining 
the  type  of  work  being  done 
and  the  results  attained  in  the 
medical  departments  of  these 
institutions.  The  report  was 
so  eminently  fruitful  of  re- 
sults that  more  recently  a  sec- 
ond investigation  has  been 
launched.  This  time  the  phy- 
sics departments  are  made  the 
basis  of  the  report.  The  man 
who  was  chosen  to  study  the 
situation  combines  in  a  high 
degree  experience  in  both  the 
theory  and  the  practice  of 
life.  He  has  studied  the 
Physics  Department  of  the 
University  of  Toronto,  there- 
fore, from  the  broadest  possible 
point  of  view,  recognizing  to 
the  fullest  extent  the  absolute 
necessity    that    the    university 

of  to-day  must,  to  fulfil  its  mission,  combine  all  that  is  best 
in  the  world  of  theory  and  research  with  all  that  is  best  in 
the  practical  business  world. 

This  report  places  the  Physics  Dcparlnu-nt  of  the  Uni- 
versity of  Toronto  easily  in  first  place  among  a  number  of 
the  best  equipped  and  most  capably  managed  universities  on 
the  continent  of  North  America,  and  naturally  gives  credit 
for  this  most  happy  state  of  afTairs  where  it  is  due.  to  "  " 
director  of  the  laboratory,   Professor   McLenium. 

Though  unusually  well  known  to  all  University  of  To- 
ronto graduates  as  well  as  in  a  scientific  way  in  every  univer- 
sity of  note  the  world  over,  it  may  not  be  out  of  place  at  this 
time  to  add  a  few  words  in  detail  of  the  life  of  the  man  who 
now  rejoices  in  that  he  has  brought  hon(.ir  to  his  university. 


for   which   he   has   worked   unceasingly   during   some   twenty 
odd  years. 

J.  C.  McLennan  was  born  in  Ingersoll,  and  is  of  Scotch 
descent.  Like  many  another  he  worked  as  a  boy  because 
he  had  to,  but,  unlike  most,  he  thrived  on  work  and  the  more 
he  worked  the  more  he  liked  it.  He  brought  this  happy 
faculty  along  with  him  when  he  entered  Toronto  University 
in  1888.  He  had  it  when,  after  graduation,  he  was  appointed 
to  a  minor  position  on  the  physics  staff.  He  still  had  it  as 
demonstrator  and  associate  professor.  He  has  it  yet  as  full 
professor  (since  1907) — such  a  tremendous  capacity  for  work, 
such  an  insatiable  thirst  for  research,  along  with  an  undoubt- 
ed love  of  the  subject  he  has  chosen  as  his  life  study  that 
those  who  know  him  best  wonder  least  at  his  success. 

The  results  which  have 
been  accomplished  in  the 
Physics  Laboratory  at  the 
University  of  Toronto  are  the 
direct  outcome  of  a  combina- 
tion of  two  clearly  defined 
types  of  mind — the  research 
type  and  the  administrative 
type.  As  an  administrator 
Prof.  McLennan  has  shown 
special  ability  in  the  planning 
and  fitting  of  his  laboratory, 
every  corner  of  which  is  made 
to  yield  "dividends,"  and  in 
his  constructive  work  for  the 
Alumni  Association,  of  which 
for  years  he  was  a  most  active 
secretary  (and  still  acts  on 
the  council),  being  largely 
instrumental  in  strengthening 
the  parent  association  and  in 
organizing  branches  all  over 
the  continent.  Of  the  less  im- 
portant may  be  mentioned  his 
vvork  in  the  reconstruction  of 
.he  University  Magazine  and 
the  carrying  along  of  the  Uni- 
versity dining  hall,  to  both  of 
which  he  gave  freely  of  his 
time  and  energy  at  a  critical 
period,  when  each  of  these  was 
an  important  link  in  the  chain 
of  the  university's  progress. 
But  it  is  for  his  work  in  re- 
search that  Professor  McLen- 
nan would  prefer  to  be  known 
and  by  which  he  actually  is  known,  by  reputation,  in  every 
institution  of  learning  where  the  latest  discoveries  in  elec- 
trical theories  are  studied.  It  began  in  1896,  when  the 
famous  liontgen,  for  the  first  time,  published  his  discoveries 
on  X-rays,  opening  a  field  of  research  that  nas  formed  the 
basis  of  nearly  all  electrical  theory  since  that  time.  That 
the  physics  laboratory  of  the  University  of  Toronto  has  had 
its  full  share  in  the  rapid  advances  made  by  electrical  science 
during  these  years  can  perhaps  be  no  better  attested  to 
than  by  the  list  of  some  40  published  articles,  each  dealing 
with  a  special  research,  which  stands  to  its  credit.  A 
few  only  of  the  more  important  of  these  can  be  mentioned 
here,  such  as — 

"Electrical   Condiiclivity  in   Gases  Traversed  by  Cathode 
Rays;"   "Some    Experiments   on    the    Electrical    Conductivity 
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of  Atniosplieric  Air;"  "On  the  Radioactivity  of  Metals  Gen- 
erally;" "On  the  Potential  Differences  Required  to  Produce 
Electrical  Discharges  in  Gases  at  Low  Pressure;  an  Exten- 
sion of  Paschen's  Law;"  "On  the  Character  of  the  Radiation 
from  Ordinary  Metals;"  "On  the  Radioactivity  of  Natural 
Gas;"  "On  a  Radioactive  Gas  from  Crude  Petroleum;"  "On 
the  Decay  of  Excited  Radioactivity  from  Natural  Gases;" 
"On  the  Secondary  Radiation  Excited  in  Different  Metals  by 
the  Gamma  Rays  from  Radium;"  "On  a  New  Method  of 
Determining  the  Specific  Heat  of  a  Gas  at  Constant  Pres- 
sure;" "On  the  Magnetic  Susceptibility  of  Mixtures  of  Salt 
Solutions;"  "On  the  Constitution  and  Properties  of  Heusler's 
Alloys;"  "Note  on  an  Improvement  in  the  Method  of  De- 
termination of  Visibility  Curves;"  "The  Absorption  of  Differ- 
ent Types  of  Beta  Rays,  together  with  a  Study  of  the  Sec- 
ondary Rays  excited  by  them;"  "On  Variations  in  the   Con- 


chiclivity  of  Air  Enclosed  in  Metallic  Receivers;"  "The 
Action  of  Electrolytes  on  Copper  Colloidal  Solutions;"  "On 
the  Active  Deposit  from  Actinium  in  Uniform  Electric 
Fields;'  "On  the  Penetrating  Radiation  at  the  Surface  of 
the  Earth;"  "On  the  Physical  Aspect  of  Colloidal  Solutions;" 
"On  the  Resolution   of  the  Spectral   Lines  of  Mercury.' 

During  his  connection  with  the  university,  it  has  been 
Professor  McLennan's  almost  annual  policy  to  study  at  one 
or  other  of  the  greater  universities  on  the  European  con- 
tinent. There  can  be  no  doubt  that  this  policy  has  been 
rich  in  benefits  to  his  own  university,  and  that  the  experience 
and  broader  perspective  resulting  from  actual  contact  with 
the  highest  standard  of  university  work  and  management 
have  played  an  important  part  in  establishing  the  present 
efficiency  of  the  Physics  Department  of  the  University  of 
Toronto. 
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Carnegie    Foundation    reports    on    Physics  Department  of  the  University   of 
Toronto — A  well-ordered    building — Scientific  Results  of  Superior  Character 


In  a  recent  bulletin  issued  by  the  Carnegie  Founda- 
tion for  the  Advancement  of  Teaching,  on  the  subject  of 
Academic  and  Industrial  Efficiency,  such  unstinted  praise 
is  accorded  the  business-like  management  of  the  Physics 
Department  of  the  University  of  Toronto  that  it  becomes  a 
pleasant  duty  to  give  the  widest  possible  publicity  to  a  report 
which  deinonstrates  that  this  Canadian  university  stands 
in  the  verj'  front  rank  when  compared  with  some  of  the 
best  the  American  continent  has  produced. 

The  report  was  made  by  Mr.  M.  L.  Cooke,  mechanical 
engineer,  a  graduate  of  Columbia.  Mr.  Cooke  was  chosen 
by  the  Carnegie  Foundation  to  make  a  study  of  the  efficien- 
cies of  a  number  of  colleges  and  universities  for  the  rea- 
son that  his  training  specially  qualified  him  for  the  posi- 
tion. In  the  preface,  written  by  Dr.  Henry  S.  Pritchett, 
he  is  described  as  "one  of  a  group  of  engineers  who 
specialize  in  the  organization  and  management  of  indus- 
trial establishments  and  the  installation  in  them  of  im- 
proved  methods   based   on   a    scientific    study   of   the   results 


desired  and  the  processes  involved.  The  value  of  the 
report,  therefore,  lies  not  only  in  the  care  with  which  it 
has  been  made,  but  also  in  the  standpoint  from  which  the 
investigator  has  considered  college  work.  That  standpoint 
is  the  same  which  Mr.  Cooke  takes  when  he  examines  a 
manufacturing  concern."  It  follows  that  the  thoroughness 
and  genuineness  of  the  report  cannot  be  called  in  question. 

The  accompanying  photographs  have  been  chosen  with 
a  view  to  illustrating  the  high  order  of  architecture  which 
has  been  judiciously  combined  with  efficient  and  well- 
planned  work  rooms.  The  completeness  of  the  building 
equipment  is  probabh'  unexcelled  in  the  whole  world,  and 
has  been  spoken  of  by  one  of  the  most  notable  scientists 
of  the  present  daj^  as  "leaving  nothing  to  be  suggested."- 
The  spacious  and  well  ventilated  laboratories  and  research, 
rooms,  the  well  equipped  work  shop,  an  essential  accom- 
paniment of  every  laboratory  and  the  neat  little  light  and, 
power  plant,  the  removal  of  which  to  the  central  heating  and"' 
power   system,   has.   we   think,   been    unwisely   suggested,   all 
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;  peak    of    unusual    forctliouKlU    and    good    judgment    in    the 
construcliiin    nf   Toronto's    Physics    Building. 

The  ])ulletin  deals  especially  with  the  quality  of  the 
work  done  and  the  administration.  It  is  impossible  to 
give  more  than  a  very  general  idea  of  the  content  of  the 
report,  hut  its  full  text  is  available,  we  understand,  and 
may  be  had  by  anyone  sufficiently  interested,  from  the 
Carnegie   Foundation. 

The  definite  object  of  the  report,  as  stated  in  the 
introduction,  was  to  obtain  an  estimate  of  the  cost  and 
of  the  output  both  in  teaching  and  in  research  in  the 
department  of  physics  in  the  following  institutions:  Colum- 
bia University,  Harvard  University,  Massachusetts  Insti- 
tute of  Technology,  University  of  Toronto,  University  of 
Wisconsin,  Haverford  College,  Princeton  University,  and 
Williams   College. 

In  his  preface  Dr.  Pritchett  further  states  that  the 
department  of  physics  was  chosen  as  the  basis  of  the 
report  for  three  reasons:  first,  because  it  was  believed 
that  physics  considered  as  an  integral  branch  of  collegiate 
and    university    education    is    taught    as    efficiently    as    any 


A  typical  Research  Laboratory,     Physics  Building. 
University  of  Toronto 

other;  second,  it  includes  lecture  hall,  laboratory  and  reci- 
tation room  work;  and  third,  because  owing  to  the  fact 
that  it  is  a  comparatively  modern  subject,  it  has  accumu- 
lated less  "moss"  than  perhaps  attaches  to  some  of  the 
subjects  which  have  been  a  regular  part  of  the  curriculum 
for  centuries. 

The  type  of  organization  found  in  the  various  univer- 
sities is  classified  in  the  report,  broadly,  under  two  heads— 
the  military  or  one-man  management  type  and  the  com- 
mittee type.  The  physics  department  of  the  University  of 
Toronto  is  classed  as  the  distinct  type  of  military  control. 
The  department  is  administered  almost  entirely  by  one 
man  having  the  title  of  director  of  the  laboratory,  a  dis- 
tinguished physicist  with  absolute  control  of  his  depart- 
ment. He  had  been  selected  for  this  place  chiefly  on 
account  of  his  administrative  ability,  although  his  peda- 
gogical and  scientific  attainments  are  also  of  a  high 
order.  The  results  which  this  man  showed  in  his  work 
afforded  the  strongest  possible  argument  for  the  extreme 
of  military  control  in   an   educational   department. 

Dealing  specifically  with  the  work  of  the  laboratories, 
Toronto  University  received   most  generous  praise,  and   far 


in    excess    of    that    accorded    any    of    the    other    institutions. 
To  quote  Mr,  Cooke's  exact  words: — 

"Too  much  importance  cannot  be  given,  I  think,  to 
the  order  which  obtained  throughout  the  laboratory  at  the 
University  of  Toronto.  1  never  have  seen  an  industrial 
or  commercial  plant  of  any  kind  maintained  in  as  good 
style.  The  floors  were  clean  and  in  every  instance  the 
tables   showed    that   the   man   who   had   last   worked   at   them 


Work  Shop,  Physics  Building — University  of  Toronto 

had  made  the  condition  in  which  he  left  them  a  matter  of 
some  thought.  The  apparatus,  as  it  was  placed  in  the  cabi- 
nets, was  put  away  in  such  a  manner  in  the  assigned 
places  that  any  one  familiar  with  the  system  could  locate 
it.  Especially  I  want  to  call  attention  to  the  condition  of 
the  research  rooms  in  this  laboratory.  At  every  other 
place  they  were  not  conducted  in  such  a  way  as  to  give 
the  largest  measure  of  efficiency,  judged  from   an   industrial 


lOlcctrical    halioiiitory,    Phy.sics    Building— University  of 
Toronto 

standpoint.  There  is  a  tradition  that  Rayleigh,  Kelvin, 
and  some  other  distinguished  physicists  do  good  work 
under  conditions  of  the  utmost  disorder;  and  without,  of 
course,  attempting  to  imitate  them,  there  seemed  to  be  a 
feeling  that  good  work  was  not  inconsistent  with  disorder. 
The  research  rooms  at  the  University  of  Toronto  could  not 
have    been    kept    in    better    order,    and    an    inquiry    made    at 
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every  place  I  went  indicated  that  the  scientific  results  ot 
the  work  done  in  this  laboratory  were  of  a  superior  char- 
acter." 

At  another  point  the  report,  referring  to  the  develop- 
ment of  student  character  and  the  formation  of  proper 
habits,  says: — 

"At  the  University  of  Toronto,  after  every  laboratory 
exercise  the  apparatus  which  has  been  in  use  by  the  students 


Light  and  Power   Plant,    Physics   Building — University 
of  Toronto 

is  put  away.  If  it  is  bulky  and  the  table  large,  the  appar- 
atus is  placed  at  the  far  end  of  the  table  and  lined  up 
with  it.  A  neat  unbleached  muslin  covering  is  then  placed 
over  it.  In  other  words,  each  section  leaves  the  laboratory 
free  for  the  use  of  any  section  that  comes  after  it,  and  the 
remarkable  part  of  this  is  that  in  this  particular  laboratory 
there  is  so  much  space  that  there  is  no  necessity  for  its 
conservation.  It  is  done,  I  was  informed,  largely  out  of 
consideration  for  the  development  of  the  characters  of  the 
students  and  to  teach  them  habits  of  neatness.  I  have 
never  seen  such  a  well-ordered  building  anywhere.  Any 
industrial  establishment  with  which  I  am  familiar  can  learn 
from  the  Physics  Department  of  the  University  of  Toronto 
in  the  matter  of  housekeeping.  Every  other  laboratory  I 
visited  had  more  or  less  to  criticise  in  this  respect." 

The  policy  of  the  University  of  Toronto  in  populariz- 
ing the  study  of  physics  also  met  with  favor.  The  report 
says  in  this  connection: — • 

"Physics    is    undoubtedly    a    specialty,    and    I    was    inter- 


ested to  see  what  eflfort  was  being  made  to  give  it  a  broad- 
ening value.  Here,  too,  I  found  all  the  extremes,  from 
one  institution  where  the  professor  felt  that  unless  a  per- 
son was  interested  in  physics  he  did  not  care  to  make  him 
so.  to  another  where  constant  effotts  were  being  made  not 
only  to  emphasize  the  broad  cultural  value  of  physics  to 
the  student  taking  the  course,  but  to  make  the  entire  uni- 
versity feel  that  the  department  of  physics  was  one  of  the 
most  interesting  places  on  the  campus,  and  one  that  must 
be  safeguarded  at  all  hazards.  In  carrying  out  this  policy 
at  the  University  of  Toronto,  there  were  lectures  given 
during  the  year  on  such  broad  questions  as  measurements, 
energy,  the  theory  of  matter,'  etc.,  the  entire  university  be- 
ing invited  to  attend.  The  subjects  were  so  treated,  of 
course,  that  one  not  especially  familiar  with  physics  could 
comprehend  them.  It  might  give  an  erroneous  idea  of  this 
work  if  I  failed  to  add  that  there  was  not  an  excess  of  this 
kind  of  lecturing.  It  was  not  done  with  any  idea  of  making 
physics  easy,  but  to  give  physics  a  standing  as  a  cultural 
study  which  it  would  not  otherwise  have  possessed.  It 
would  seem  that  if  in  other  branches  this  same  effort  were 
made  to  combine  with  the  highly  specialized  treatment  the 
expression  of  a  broad  application,  learning  as  such  would 
he   much   better   understood   in   the   community." 

A  number  of  statistical  tables  are  appended,  from 
which  the  following  interesting  facts  are  culled: — On  the 
liasis  of  the  number  of  student-hours  of  work  performed 
Toronto  stands  highest,  with  90,270:  the  cost  of  teaching 
per  student  hour  in  Toronto  is  .69  dollars,  the  lowest  with 
one  exception;  the  total  floor  space  occupied  is  48,138  ft., 
the  largest  of  all  except  Princeton,  but  only  what  might 
be  expected  in  a  new  building  planned  for  future  growth; 
maintenance  and  operation  of  building  expense  per  student- 
hour  .08,  as  compared  with  .12  for  Princeton;  though  per- 
forming the  largest  number  of  student-hours  of  work  in 
number  the  Toronto  staff  ranks  sixth;  the  percentage  of 
entirely  home-bred  men  on  the  staff  is  64,  the  highest  with 
one  exception. 

It  is  worthy  of  note  also  that  the  salaries  paid  indi- 
vidual professors  in  Toronto  are  lower  than  in  four  of  the 
eight  institutions  covered  by  this  investigation  and  that 
the  total  salaries  paid  the  entire  staff  ranks  sixth  in  numeri- 
cal value. 

The  entire  report  is  one  which  reflects  the  greatest 
credit  on  the  university  management  in  general  and  on 
Professor  J.  C.  McLennan,  director  of  the  department,  in 
particular,  and  should  prove  ample  assurance  to  the  gradu- 
ates and  friends  of  the  University  of  Toronto  that  neither 
the  administration  nor  the  teaching  methods  of  the  physics 
department  require  further  investigation. 


Railway  Traiims  AiLit©maiLically  C©]nitr©lled 

A     Recent     Test     on     C.  P.  Ry.     Successful — Heavily    Loaded     Train 
brought   To     Rest    In    30    Seconds — The    System     Briefly   Described 


We  reproduce  herewith  two  drawings  which  will  explain 
the  system  of  automatic  train  control  which  Mr.  Frank  W. 
Prentice,  of  Toronto,  its  inventor,  has  just  seen  successfully 
tried  out  on  a  section  of  the  C.  P.  R.  in  West  Toronto. 
Mr.  Prentice  deserves  the  highest  commendation  for  his  un- 
tiring perseverance  in  the  face  of  unusual  obstacles.  The 
system  now  evolved  after  years  of  experimentation  appears 
to  be  far  and  away  the  most  complete  and  practical  that  has 
yet  been  placed  on  a  working  basis  and  inasmuch  as  it  is 
operated  by  wave  control  appears  to  have  eliminated  many 


of  the  weak  points  in  previous  inventions. 

There  are  two  parts  to  this  system;  the  part  on  the 
track,  and  the  part  on  the  engine.  The  essential  features 
of  the  track  portion,  fig.  i,  are  the  track  circuit  and  the 
wave  generator.  The  generating  system  as  a  whole,  in- 
cludes the  transformer  T,  the  condenser  C.  and  the  oscillat- 
ory discharge  points  PP.  Such  a  set  of  apparatus  is  placed 
at  the  end  of  each  block,  and  a  wave  wire  of  No.  12  aluminum 
is  extended  for  a  block  length  in  the  rear,  run  in  a  trunkiny 
midway  between  the  rails  as  shown.     The  generating  system 
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is  controlled  by  the  track  circuits  of  the  block  in  advance. 
As  long  as  the  current  through  the  track  circuits  is  not  brok- 
en or  short  circuited,  the  a.c.  relays  R,  keep  the  transformers 
connected  with  the  a.c.  feed  wires,  stepping  the  no  volts  up 
to  about  22,000  volts,  vifhich  causes  an  oscillatory  discharge 
to  continuously  take  place  between  the  oscillators,  PP.  Con- 
nected to  the  oscillators  are  the  insulated  wave  wire,  W, 
and  the  pick-up  wire,  U,  extending  along  the  track  in  the 
relative  positions  shown.  The  wires  W  and  U  are  charged 
with    the    wa\'e    producing    current    only   when    the    block    in 


every  three  seconds  when  the  wave  is  being  received.  Con- 
nected to  the  master-relay  is  a  series  of  ten  hold  relays,  3 
to  12  inclusive.  These  relays  will  hold  their  magnetism 
one  second  each  after  the  current  is  broken,  and  so,  all  being 
in  parallel  number  12  releases  its  contact  just  10  seconds 
after  the  master  relay  ceases  to  be  operated  by  the  wave 
controlling  influence. 

Relay  No.  7,  when  closed,  operates  solenoid  13,  whose 
plunger  holds  valve  ig  closed,  which  prevents  the  air  from 
ihc  main  reservoir  blowing  whistle,  20.     Relay  n  in  the  same 


Fig  1— Diagraiuiuatic    Drawing   of   three  Oouseculive   Blocks,    Showing    Apparatus   and  Connections. 


advance  is  clear,  and  send  out  waves  continuously  as  in 
wireless  telegraphy.  All  the  track  blocks  are  provided  with 
the  ordinary  form  of  vane  type  relays  and  a.c.  track  cir- 
cuits. 

The  part  of  the  system  carried  on  the  engine  com- 
prises (l)  the  main  antenna,  consisting  of  an  aluminum 
plate  four  inches  wide,  by  19  feet  long,  and  hanging  directly 
over  the  wave  wire. 

(2)  A  pick-up  antenna  suspended  in  a  like  manner  on 
the  right  hand  side. 

(3)  A  small  turbine  generator. 

{4)  The  train  control  mechanism,  chief  of  which  is  the 
coherer,  fig.  2,  22  and  23,  consisting  of  a  wood  fibre  recep- 
tacle having  a  hole  in  the  centre,  and  two  lugs  inserted  in  its 


Tut  "ftr/TT  icr'yfyny\ 
Fig   2— Diagram  of  Equipment  carried    by   Locouiolivo 

bottom  J4  of  an  inch  apart,  this  space  being  bridged  with 
filings. 

The  coherer  is  rotated  through  go  degrees  by  a  solenoid 
rack  and  pinion,  being  held  in  the  upright  position  two  sec- 
onds each  time,  in  which  position  the  wireless  wave  makes 
the  coherer  a  conductor  and  the  master-relay,  15,  is  operated. 
The  rotation  of  the  relay  causes  the  fdings  to  de-cohere. 

The  coherer  is  in  operation  constantly  as  long  as  an 
engine   is   in    service,    opening   and    closing    the   master-relay 


way  operates  solenoid  14,  which  holds  valve  18  closed,  pre- 
venting the  escape  of  air  from  train  line  through  a  one- 
inch  port. 

Solenoid  14  is  also  under  direct  control  by  the  engineer 
through  a  push  button,  21. 

Relay  12  has  a  front  and  back  contact  and  a  common, 
connecting  with  coherer  17.  When  relay  12  is  closed  its  com- 
mon is  in  connection  with  the  main  wave  wire  antenna  under 
the  engine,  and  when  disengaged  is  in  connection  with  the 
pick-up  antenna  located  under  the  steam  chest. 

When  the  engine  enters  the  wave  zone  the  wave  is 
caught  by  the  pick-up  antenna,  reaches  the  coherer  through 
its  contact  on  relay  12,  closes  master  relay  15,  which,  in 
turn,  closes  relays  3  to  12.  The  engine  is  now  under  control 
of  the  wave,  and  as  long  as  the  wave  is  being  received  master 
relay  15  will  be  opened  and  closed  every  three  seconds;  con- 
sequently relays  3  to   12  will  remain  closed. 

Suppose  there  is  a  train  standing  in  front  of  the  on- 
coming train,  the  wheels  of  the  standing  train  short  circuit 
the  current  and  stop  the  wave.  The  coherer  failing  to  receive 
the  wave,  the  master  relay,  15,  remains  open.  In  one  sec- 
ond relay  3  opens  and  relays  4,  5,  6  and  7  open  successively, 
each  one  second  later,  and  in  five  seconds  after  entering  the 
block  solenoid  13  drops  its  valve,  ig,  and  the  whistle,  20, 
starts  blowing;  4  seconds  later  relay  II  opens,  de-energizing 
solenoid  14,  the  train  line  valve  is  opened,  and  the  air  brakes 
are  being  applied  to  engine  10  seconds  after  the  trouble  zone 
is  reached. 

In  the  actual  test,  which  took  place  on  Dec.  8,  1910,  a 
train  of  12  loaded  freight  cars  travelling  at  the  rate  of  45 
miles  per  hour  was  brought  to  a  standstill  under  full  head  of 
105  lbs.  of  steam  in  1,300  feet,  or  about  30  seconds. 


The  members  of  the  Sales  Department  of  the  Toronto 
Electric  Light  Company  visited  the  terminal  station  of  the 
Electrical  Development  Company  on  January  i6th,  and 
were  shown  through  the  plant  by  Mr.  Woodhouse,  the  oper- 
ator in  charge.  Through  the  courtesy  of  Mr.  Boyd,  the 
chief  engineer,  electrically  made  coflfee  and  toast  was  served, 
after  the  nun  had  had  explained  to  them  the  workings  of  the 
station. 
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Second  to  Toronto  only  in  Size  —  Installations  made  with  Great  Care — 
Underground  Distribution  in  busy  Area  —  Lighting  rate  placed  ait4yz  cents 

By  E.  A.  Giahaiu. 

published  in  tlie  November  issue  of  the  Electrical  News. 
The  power  is  stepped  down  from  the  110,000  volts  of  the 
Commission's  lines  to  13,200  volts  at  the  sub-station  at 
Hamilton  Road  and  is  transmitted  three  and  one-half 
miles  over  two  lines  to  Sub-Station  No.  i,  which  is  a 
combined  distribution  and  pumping  station.  The  total 
amount  of  power  taken  by  the  city  is  brought  into  this 
station  and  in  addition  to  the  low  voltage  distribution, 
one  No.  000  transmission  line  goes  to  Sub-station  No.  2, 
and   the    Springbank    Pumping   Station. 

Lines 

All  13.200  volt  lines  are  carried  on  cedar  poles,  with 
treated  cross-arms,  as  per  the  standard  practice  of  the 
Hydro-Electric  Power  Commission.  The  insulators 
adopted  throughout  by  the  Hydro-Electric  Power  Com- 
mission for  13,200  volt  service  are  used  and  wires  are 
stranded  aluminum  cable.  An  overhead  ground  wire  is 
carried  above  the  lines  on  an  angle  iron  support.  All  the 
low  tension  distributing  lines  through  the  city  are  car- 
ried on  first-class  cedar  poles,  according  to  most  up-to- 
date  standards  in  this  class  of  work.  For  city  distribu- 
tion weatherproof  copper  wire  furnished  by  the  Wire  & 
Cable  Company  is  used  throughout. 
Sub-Station   No.    i 

Power  is  received  at  this  station,  which  controls  all 
power  used  by  the  Corporation,  over  two  transmission 
lines   of  Xo.  000  aluminum  cable  at   13.200  volts.     The  cur- 


Decorative  Electric  Sign  on  City  Hall,  London 

One  of  the  most  up-to-date  and  comprehensive 
municipally  owned  plants  in  Canada  for  the  distribution 
of  hydro-electric  energy  for  power,  lighting,  and  pump- 
ing purposes,  is  that  recently  installed  for  the  City  of 
London,  which  is  second  only  to  Toronto  in  the  amount 
of  power  required  from  the  Hydro-Electric  Power  Com- 
mission  of   Ontario. 

This  municipality  was  among  the  first  to  consider 
carefully  the  merits  of  Niagara  power,  and  the  people  by 
a  heavy  vote  indicated  their  approval  of  the  project  and 
by  their  loyal  support,  have  in  a  great  measure  helped 
the  Hon.  Adam  Beck,  a  faithful  son  of  London,  and  his 
associates  in  the  Hydro-Electric  Power  Commission  to 
bring  to  successful  completion  one  of  the  most  difficult 
tasks  of  the  age  in  electric  power  transmission.  It  has 
been  a  tremendous  undertaking,  both  from  an  engineer- 
ing and  from  a  political  point  of  view,  and  the  people,  by 
their  broad  minded  and  generous  support,  have  helped 
greatly   in    solving   at   least   the    latter   problem. 

Committees  of  the  Council  were  early  appointed  to 
consider  the  many  questions  arising  in  connection  with 
the  power  distribution,  and  to  their  careful  and  able  work 
under  the  leadership  of  Alderman  Stewart  is  due  much 
of  the  credit  for  the  success  of  the  undertaking.  By  a 
clause  contained  in  the  London  Bill  which  was  presented 
to  the  Legislature  in  1909,  power  was  given  the  Council 
of  the  City  of  London  to  prepare  a  by-law  to  transfer 
all  public  utilities  to  the  Board  of  Water  Commissioners 
to  which  more  members  were  to  be  added.  The  by-law 
received  its  final  reading  at  the  last  meeting  of  that 
year's  Council,  and  on  this  reading,  control  of  all  elec- 
trical matters  passed  into  the  hands  of  the  Water  Commis- 
sioners. 

The  principal  points  of  the  station  design,  and  the 
lajout  of  the  system  of  distribution  were  completed  by 
former  Engineer  Sifton  and  his  assistants,  and  the  bulk 
of   the   contracts   let   before   the   spring  of   1910. 

The  work  of  completing  the  installation  has  been 
carried  on  under  the  supervision  of  Chairman  Philip 
Pocock.  Secretary  Elwood,  Mayor  Beattie,  and  Messrs. 
Darch,  Chapman,  and  Wyatt,  of  the  Board  of  Water 
Commissioners.  Head  Engineer  Van  Cleve,  and  Mr.  F. 
R.  Dark.  General  Manager  of  the  Electrical  Department. 
Mr.  Wills  McLachlan,  recently  appointed  superintendent 
of  stations,  will  be  in  direct  charge  of  the  electrical  work, 
while  line  superintendent  Alford  looks  after  the  line 
construction    work. 

The  high  tension  transformer  station  of  the  Hydro- 
Electric  Power  Commission  is  located  on  the  Hamilton 
Road  about  three  and  one-half  miles  from  the  City  Hall. 
A   full    description     of     the     station,     with   diagrams,     was 


Substation  No.  1  Showing  13.200  Volt  Line  Entrance  and 
Steel  Tower 

rent  here  passes  through  choke  coils  and  oil  circuit 
breakers  of  the  latest  approved  designs  to  the  distributing 
bus  bars,  from  whence  it  feeds  the  step  down  transformers 
in  the  station  or  is  transmitted  to  the  other  stations  own- 
ed by  the  city.  See  diagram  of  Sub-Station  No.  i.  All 
the  13,200  volt  apparatus  is  mounted  in  a  reinforced  con- 
crete structure  which  is  in  an  isolated  room.  A  quick 
record  of  two  weeks  was  made  in  the  complete  erection 
of  this  structure,  which  is  over  43  feet  in  length  and  is  a 
rather  difficult  piece  of  concrete  work.  The  general  connec- 
tions of  the  station  are  shown  in  the  single  line  diagram. 
The  bus  bars  are  sectionalized  so  that  one  line  from  the 
Hydro-Electric  Station  can  take  care  of  the  entire  light- 
ing   load    of    the    station,    while    the    other    line    cares    for 
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the  power  load.  Current  and  voltage  transformers  are 
provided  for  each  section  of  the  bus,  so  that  the  total 
lighting  and  povi^er  loads  are  shown  graphically  on  curve 
drawing  wattmeters  mounted  on  the  switchboard.  The 
lines  to  Sub-Station  No.  2,  and  Springbank  are  both 
tapped  on  the  power  side  of  the  bus  bars  as  they  are  both 
for  power  purposes.  The  13,200  volt  oil  circuit  breakers 
are  operated  by  solenoids  and  controlled  from  the  switch- 
board in  the  operating  room.  Every  precaution  is  taken 
to  isolate  the  13,200  volt  conductors  and  it  is  believed 
that  the  possibility  of  short  circuits  is  very  remote.  The 
current  is  carried  through  22,000  volt  cambric  insulated  wire 
in  fibre  conduit  to  the  transformer  room  in  the  basement. 
There  are  installed  at  present  three  250  kw.  13200-2300 
volt  oil  insulated  water  cooled  transformers  for  supplying 
current  for  lighting  purposes,  and  three  250  k.w.  13200-575 
volt  transformers  for  manufacturing  purposes.  One  spare 
transformer  is  provided  and  provision  is  made  for  two 
additional  banks  of  transformers  similar  to  those  described, 
making  the  capacity  of  the  station  in  its  present  condi- 
tion 3,000  kw.,  in  addition  to  750  kw.  for  Sub-.Station  No.  2. 
and  approximately  500  kw.  for  the  Springljank  Pumping 
Station.  There  is  also  provision  in  the  high  tension 
structure  for  future  13.200  out-going  feeders  so  that  the 
.station  as  laid  out  at  jjresent  will  easily  handle  6,000  kilo- 
watts. 

Lighting  Switchboard. — All  of  the  power  for  street 
lighting  and  coninicrcial  and  residential  lighting  is 
handled  by  a  twelve  panel  Blue  Vermont  marble  switch- 
board,   all    circuits    being   equipped    with    the    best    types    of 


switching  and  metering  devices.  There  are  ten  single 
phase  circuits  with  constant  current  transformers  for  con- 
trolling the  series  tungsten  street  lights.  There  is  also  pro- 
vision for  one  additional  circuit  giving  a  total  rating  of  166 
kilowatts,  sufficient  for  about  2,200-60  c.p.  tungsten  street 
lights.  There  are  four  main  lighting  circuits  which  are  con- 
nected to  the  distribution  system  through  one  40  kw.  and 
three  20  k.w.  constant  voltage  automatic  induction  type 
regulators  which  have  a  range  of  ten  per  cent,  boost  or 
lower,  giving  a  total  capacity  for  lighting  of  1,000  kw. 
A  contact  making  voltmeter  is  so  aranged  with  compen- 
sating coils  that  it  can  be  set  to  operate  the  regulators 
to  secure  a  constant  voltage  at  the  center  of  distribution 
of  each  circuit.  There  are  also  on  the  swithboard  volt- 
meters with  compensators  so  set  that  the  operator  can 
tell  at  a  glance  the  voltage  at  the  switchboard.  The 
large  regulator  is  to  be  used  for  the  down  town  commer- 
cial   lighting    circuits    and    near-by    residential    streets. 

Power  Switchboard. — The  power  switchboard  com- 
prises five  panels  at  present,  of  which  two  are  for  the  con- 
trol of  four  575  volt  circuits  for  distributing  power  to  the 
manufacturing  establishments  in  the  vicinity  of  the  sub- 
station, two  for  the  control  of  the  13,200  volt  feeders  to 
Springbank  and  Sub-Station  No.  2,  and  one  for  the  con- 
trol of  the  high  and  low  tension  sides  of  the  power  trans- 
formers. All  of  the  low  tension  circuit  breakers  are  re- 
mote mechanical  control  and  are  mounted  on  gas  pipe 
frame  work  behind  the  switchboard.  There  is  also  pro- 
vided a  storage  battery  board  for  the  control  of  a  60  cell 
type  M.  309  Gould  Storage  Battery,  and  a  S-kw.  motor  gen- 
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erator  set  for  charging  same.  The  battery  is  used  for 
operating  the  electrically  controlled  oil  circuit  breakers, 
curve  drawing  wattmeters  and  relays,  and  for  emergency 
lighting  of  the  station.  Three  5  kw.  2300-110  volt  series 
transformers  are  used  for  lighting  the  station  under 
normal    conditions. 

The  575  volt  bus  bars  are  carried  to  the  switchboard 
which  operates  the  motors  used  for  the  pumping  scheme. 
These    are    controlled    by    a    5    panel    switchboard    furnished 


13,200  \     Light  niiig  aiTf^ler;., 
Haiuilton  Road  Station 


l)i^ll■ibuting  Tower  at 
Pumping  Station 


by  the   Lancashire   Dynamo  &  Motor  Company  and  erected 
by   the    Electrical    Construction    Company,    of   London. 

The  constant  voltage  regulators  and  constant  current 
transformers  for  street  lighting  were  supplied  by  the 
Canadian  General  Electric  Company,  and  all  other  trans- 
forming, switching  and  protective  apparatus  used  in 
the  station,  except  as  otherwise  noted,  was  supplied  and 
erected    by    the    Canadian    ^\'estinghouse    Company. 

All  of  the  2,300  volt  and  575  volt  out-going  circuits  are 
carried  through  lead  cased  rubber  insulated  cables  to  the 
basement  of  the  building,  thence  on  gas  pipe  racks 
through  a  subway  to  a  steel  distributing  tower.  Out 
door  potheads  are  used  on  all  these  cables  and  are  placed 
near  the  top  of  the  tower,  so  there  is  no  danger  from 
short  circuits  at  this  point.  .^11  the  low  tension  line  cir- 
cuits are  provided  with  lightning  arresters  at  the  point 
w^here  they  enter  the  cables,  and  the  13,200  volt  circuits 
are  protected  by  electrolytic  lightning  arresters,  which  are 
mounted  on  the  reservoir  roof  beneath  the  steel  distribut- 
ing  tower   for   the    13.200  volt   circuits. 

Sub-Station  No.  2 
This  station,  which  is  to  be  used  for  the  distribution 
of  power  to  manufacturing  establishments,  is  located  in 
the  eastern  end  of  the  city  on  Cabell  street,  and  is  equip- 
ped with  three  250  kw.  13,200  to  575  volt  oil  insulated, 
water  cooled  transformers,  fused  type  circuit  breakers, 
electrolytic  lightning  arresters  and  distributing  switch- 
board, and  is  intended  to  be  left  operating  without  con- 
stant supervision.  There  are  a  numlier  of  heavy  power 
consumers    in    this    vicinity,    among   whom    are    Geo.    White 


&  Sons  Company  and  The  McClary  Manufacturing  Co. 
All  the  apparatus  is  supplied  and  erected  by  the  Canadian 
VVestinghouse    Company,     Limited. 

Over    Head    Distribution. 

Power  is  distributed  to  the  various  sections  of  the 
city  for  lighting  purposes  through  four  2,300  volt  prim- 
aries which  are  carried  on  the  best  grade  of  cedar  poles  as 
before  noted  and  are  equipped  with  Shaw  lightning  arresters 
and  with  cut-outs  at  various  points,  so  that  one  section  may 
be  removed  temporarily  from  service  without  affecting 
the  other  circuits,  and  the  whole  of  the  line  construction 
follows  the  most  up-to-date  practice.  Power  is  distributed 
from  the  primary  centers  through  transformers  supplied 
by  the  Packard  Electric  Company.  The  transforiuers  are 
of  10.  20  and  30  kw.  capacity,  depending  on  the  amount 
of  power  required,  the  secondaries  being  designed  for 
three-wire  single  phase  distribution  at  220  volts  between 
the  outside  terminals  of  the  transformers  and  no  volts 
to    the   center   tap. 

The  city  makes  all  the  house  connections  free  of 
charge  and  places  in  each  residence  a  wattmeter,  for 
which  no  rental  is  charged.  All  the  wattmeters  used  on 
the  system  are  supplied  by  Ferranti  Limited,  through  Geo. 
C.  Royce,  Canadian  representative. 

Underground    Distribution. 

The  present  layout  for  underground  distribution 
covers  four  blocks  on  Dundas  street  and  hve  blocks  on 
Richmond  street.  The  transformers  for  feeding  this  un- 
derground distribution  are  located  on  poles  on  side 
streets,  and  feed  through  laterals  to  manholes  in  the  main 
lines  of  the  conduit  work.  Manholes  are  located  about 
every  30O  feet  on  one  side  of  the  street,  set  at  cross 
streets,  where  there  is  a  lateral  joining  the  two  lines  of 
underground  work.  Service  boxes  are  located  at  inter- 
vals, depending  on  the  amount  of  power  required  for 
future  as  well  as  present  uses,  and  the  underground  work 
in  general  is  laid  out  for  100  per  cent,  increase  over  maxi- 
mum present  requirements.  Sixteen  clay  ducts  are  laid 
out   on    the    north    side    of    Dundas    street   and    four    on    the 


Underground   Distribution  of  Light  anil    Power,  London 

south  side.  Twelve  on  the  east  side  of  Richmond  and 
four  on  the  west  side.  There  are  22  manholes  and  48 
service  boxes  and  approximately  80,000  lineal  feet  of  tile 
duct.  There  are  264  service  connections  to  buildings  in 
this    section,    this    not    including   connections    to    ornamental 
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lamp  posts,  which  will  be  treated  under  a  separate  head- 
ing. These  ducts  will  be  used  for  lighting  purposes  and 
small  power  users.  575  volt  circuits  will  be  installed  for 
heavy  power  users,  which  include  any  power  require- 
ments above  5  h.p.  Provision  is  also  made  for  renting 
ducts  to  telegraph  and  telephone  companies.  The  photo- 
graphs shown  herewith  illustrate  the  character  of  the 
work.  All  of  this  work  was  done  by  the  Safety  Insulated 
Wire  &  Cable  Co.,  of  New  York,  under  the  supervision 
of   the   City   Electrical   Department. 

Street    Lighting 
Chairman    Pocock's    prophecy    that    "London    would    be 
lighted    as    never    before"     has     been      more      than    fulfilled. 
There    are    installed    at    present     1,600-75    watt    6.6    ampere 


Brick  lined  Manhole,  Showing  Conduit  terminals 

tungsten  lamps  complete  with  Wheeler  reflector  and 
mounted  on  the  poles  with  side  brackets  about  17 
feet  above  the  ground  and  spaced  about  300  feet 
apart.  The  light  distribution  from  these  lamps  is 
much  better  than  with  the  open  arcs,  but  it  is  further 
proposed  to  increase  the  amount  of  illumination  by  in- 
stalling additional  lamps  until  spacing  is  150  feet.  This 
system  of  street  lighting  is  particularly  advantageous  in 
London   on   account   of  the   great   amount   of   foliage. 

The  underground  district  will  be  lighted  by  eighty 
ornamental  posts,  upon  each  of  which  is  placed  five  100 
c.p.    tungsten    lamps   with    Alba    globes.     These    will    be    fed 


Chief  Kngiueer  Van  Cleve 

by  a  low  voltage  system  from  the  conduits  now 
installed.  Owing  to  the  severe  winter  weather  the 
ornamental  posts  and  cables  will  not  be  in  service  until 
spring,  and  in  the  meantime  the  underground  district  is 
lighted  by  festoons  of  incandescent  lamps  which,  through 
the  courtesy  of  the  Street  Railway  Company,  have  been 
strung   from   pole    to   pole   along     the     sides   of   the    street. 


The  tungsten  lamps  and  reflectors  were  supplied  by  the 
Canadian  General  Electric  Company,  the  iron  brackets  by 
the  Dennis  Wire  and  Iron  Company,  of  London,  and  the 
ornamental  lamp  postss  by  the  Vulcan  Iron  Works,  also  of 
London. 

The  contract  between  the  city  and  the  London  Electric 
Company  expired  December  ist,  and  on  the  night  of  Nov- 
ember 30th,  Hon.  Adam  Beck  and  Chairman  Pocock,  of 
the  Water  Commisioners,  closed  the  switch  that  threw  the 
power  on  the  city's  lighting  circuits,  so  that  for  one  night 
the  city  was  lighted  by  Hydro-Electric  Power  and  by  the 
London  Electric  arcs,  and  on  the  night  of  December  1st 
all  the  city  lighting  circuits  were  in  first-class  operating 
condition,  and  have  so  continued  with  but  few  interrup- 
tions of  the  power  supply. 

Lighting  Rates 

The  rates  for  all  lighting  have  been  placed  at  five 
cents  per  kilowatt  hour  less  ten  per  cent,  for  prompt  pay- 
ment. It  is  expected  that  twenty-four  hour  power  will  be 
available  after  January  ist,  and  in  addition  to  a  very  large 
numlier  of  lighting  consumers,  there  is  over  600  h.p.  in 
motors  ready  to  run  with  Niagara  power.  This  does  not 
include    over    800    h.p.    required    to    run    the    pumps    for    the 


Manager  F.   R.  Dark 

city's   water   supply,   and   which   are   now   running   at   night, 
and   pumping   water   into   the   city's    mains. 

Power  Celebration. 

It  was  decided  to  hold  an  exhibition  to  celebrate 
the  arrival  of  Hydro-Electric  power  and  to  enable  the 
various  manufacturers  to  place  their  electrical  appliances 
before  the  public  so  they  might  see  the  advantages  of 
using  electric  power  for  heating  and  cooking  as  well  as 
lighting  their  homes.  To  this  end  invitations  were  sent 
to  the  various  manufacturers  and  the  use  of  the  Armouries 
was  secured  for  three  days,  beginning  December  20th. 
Additional  festoons  were  placed  on  the  streets,  the  var- 
ious public  buildings  were  decorated  and  illuminated  and 
a  large  and  striking  electric  sign  shown  in  accompanying 
figure,  was  placed  on  the  City  Hall.  The  armouries  were 
decorated  outside,  and  red  and  white  festoons  were 
strung  from  the  (lag  staff  to  the  armoury  towers.  Inside 
the  armouries  tlie  ceiling  was  a  blaze  of  light  from  the 
festoons  which  ran  in  all  directions  from  a  colored  center 
piece  suspended  from  the  roof  trusses.  The  keynote  of 
the  entire  celebration  was  light,  and  llicre  was  plenty  to 
satisfy   the   most   critical. 

The  exhibition  was  formally  opened  at  8  o'clock,  De- 
ccml)cr     20,     by     Mayor     Beattic,     with     Alderman   Richter 
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presiding.  Addresses  were  made  by  Hon.  Adam  Beck, 
Chairman  Pocock  of  the  Water  Commissioners,  Chairman 
Richter  and  Mayor  Beattie.  The  7th  Regimental  Band 
provided  excellent  music  each  day. 

.\mong   the   exhibits   were    the    following;— 

The  Northern  Electric  Company  had  a  large  and 
comprehensive  exhibit  of  telegraph  and  telephone  and  fire 
alarm  appliances,  heating  apparatus,  and  Wagner  single 
phase  motors. 

Benson  and  Wilcox  Electric  Company  showed  a 
large  and  well  selected  lot  of  lighting  and  decorative  fix- 
tures  and   irons,   toasters,   and   other  heating  appliances. 

The  Canadian  Tungsten  Lamp  Company  had  a  striking 
display  of  tungsten  lamps  ranging  from  25  watts  to  600 
candlepower.  That  they  were  kept  busy  answering  ques- 
tions showed  that  the  people  realize  the  necessity  for  bet- 
ter light  in  the  home. 

Ferranti,  Limited,  of  Toronto,  had  a  large  display 
of  irons  and  heating  devices  and  of  Ferranti  wattmeters, 
and  portable  meters. 

The    Simplex    Heating    Compay    confined    their    display 


entirely   to   a    demonstration      of     electric     ranges,    and   the 
larger    cooking   and   heating   appliances. 

The  Electrical  Construction  Co.,  of  London,  exhibited 
a  number  of  fixtures,  and  as  agents  for  the  Lancashire 
Dynamo    and    Motor      Co.,      explained      the   merits    of   their 

motors. 

A.  H.  Winter  Joyner  specialized  on  the  Helois  Flam- 
ing arc  lamp. 

The  Commercial  Electric  Co.,  of  London,  showed  a 
complete  line  of  fixtures,  conduits  and  general  apparatus 
for   residential   wiring. 

The  Chapman  &  Walker  Co.  exhibited  a  line  of 
motors    they   are    handling. 

The  Canadian  Westinghouse  Co.,  Limited,  had  a  large 
and  well-arranged  exhibit  of  meters,  heating  appliances,  and 
industrial    applications    of   small    motors. 

Several  booths  were  arranged  by  the  city  to  show  the 
application  of  hydro  power  to  the  home  and  to  the  office, 
and    information    concerning    rates    was    distributed. 

The  exhibition  was  very  creditable  and  proved  of 
great  value  in  educating  the  general  public  regarding  the 
many   uses    to   which    cheap   power   may   be   put. 


C©mmissi©ini'i  Port  Art Ihiw  Work  Completed 

Transmission  Line  from    Kakabeka    Falls-  City  now  Equipped    for  5,000    h.p. 
Careful  protection  against  Lightning— Substation  planned  for  ultimate  10,000  h.p. 


in  the  magnitude  of  the  work  now  just  being  completed 
by  the  Hydro-Electric  Power  Commission  in  Southwestern 
Ontario,  one  is  apt  to  lose  sight  of  the  fact  that  this  Com- 
mission has  been  active  in  other  sections  of  Ontario.  The 
field  of  action  of  the  Commission  is,  in  fact,  very  wide,  and 
the  work  done  in  the  last  two  or  three  years  includes  in- 
vestigations and  reports  on  the  hydro-electric  situation  in 
many  dififerent  parts  of  the  province. 

Some  two  years  ago  the  city  of  Port  Arthur,  foreseeing 
the  need  of  more  power  in  the  near  future,  requested  the 
Commission  to  investigate  the  conditions  there  and  make 
arrangements    for   an   additional   supply.     As   a   result   nego- 


Falls   over   the   high   tension   transmission   lines   built   by   the 
Ontario   Hydro-Electric   Power   Commission. 

The   wisdom   of   this   piece   of   foresight    on    the   part    of 
the   Port  Arthur  authorites  is  well   shown  in   the   conditions 


pj„.  l_Poit  Arthur's  High  Tension  Ti'ansmission  System 


tiatinns  were  opened  with  the  Kaministicinia  Power  Com- 
pany and  arrangements  reached  on  terms  very  similar  to 
those  existing  in  Southwestern  Ontario.  The  Port  Arthur 
extensions  have  gone  along  side  by  side  with  the  larger 
installation,  and  now  with  the  new  year  comes  the  announce- 
ment that  Port  Arthur  is  regularly  receiving  electric  power 
from  the  Kaministiquia  Power  Company's  plant  at  Kakabeka 


«!*»5SJl 


Fig.  2— Exterior  Substation,  Port  Arthur 

existing  in  that  city  during  the  last  couple  of  months.  The 
original  supply  was  generated  at  Current  River,  where  about 
2,000  h.p.  was  available.  The  rapid  growth  of  the  city,  how- 
ever, with  the  accompanying  extensions  to  street  lighting, 
street  railways,  etc.,  had  overtaxed  the  supply  of  the  former 
plant  so  that  even  within  the  last  couple  of  months  of  the 
old  year  the  demand  was  in  excess  of  the  supply  and  the  ad- 
dition comes  at  a  time  when  delay  would  have  meant  much 
in  retarding  Port  Arthur's  industrial  development.  The 
agreement  between  the  Power  Company  and  the  Commission 
calls  for  a  supply  of  1,100  horsepower  at  the  start,  which 
amount  may  be  increased  to  10.000  horsepower;  the  prices 
to  be  as  follows:— $17  up  to  2,000  h.p.;  $16  for  all  up  to 
4,000  h.p.;  $15  for  all  up  to  6,000  h.p.,  or  $14  for  all  up  to 
10,000  h.p.  or  more.  The  other  conditions  for  peak  load, 
minimum   liability,   etc..  are  practically  the   same  as  obtains 
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in  the  agreement  with  the  Ontario  Power  Company  at 
Niagara  F"alls. 

Tlie  Kaiiiinistiqiiia  Power  Company  lias  its  generating 
plant  at  Kakabeka  Falls,  where  the  present  development  is 
about  35,000  horsepower  with  possibilities  of  extension  to 
100,000  h.p.  or  more. 

The  plan  of  the  transmission  system  is  shown  in  Fig.  i. 
The  main  line  of  the  Kaministiquia  Power  Company  is  a 
double  circuit,  double  pole  line  connecting  the  generating 
plant  with  Fort  William.  At  a  point  on  the  Fort  William 
line,  shown  in  this  figure,  about  nine  miles  from  Port  Arthur, 


three  750  k.v.a.  single-phase,  60  cycle  22,000-2,200  volt  units, 
star  connected  on  the  high  side,  delta  connected  on  the  low 
side.     A  spare  750  k.v.a.  unit  is  also  installed  and  so  arrang- 


3—750  k.  V.  a.  Transformers,  Port  Arthur 

a  simple  outdoor  switching  tower  is  built  and  a  double 
transmission  line  leads  ofif  to  Port  Artliur  as  shown.  The  first 
half  of  this  line  was  built,  by  the  agreement,  by  the  Power 
Company,  the  remaining  part  by  the  Commission.  For  the 
most  part  these  lines  follow  the  highway,  one  on  either  side, 
but  within  the  city  limits  the  two  pole  lines  are  separated 
for   some   distance.     Wooden  poles   are   used   throughout. 

Special  provision  has  been  made  against  lightning 
troubles  common  in  this  district.  Each  pole  line  carrying  three 
transmission  cables,  is  also  supplied  with  two  protecting 
cables,   one   on   the   pole   peak,   the   other  on   the   end   of  the 


.structural  work,   I'ort  Arthur 

upper  pole  arm.  These  protecting  cables  are  grounded  every 
fifth  pole.  Unusual  precautions  are  also  being  observed 
within  the  sub-station. 

Transmission  is  at  22,000  volts,  3-phase,  60  cycles.  Cur- 
rent enters  the  station  through  oil  switches,  automatically 
operated  and  supplied  with  overload  relays  and  passes  to  a 
high  tension  busbar.  The  lightning  arresters  are  of  the 
European  type.  At  the  present  time  only  one  bank  of  trans- 
formers is  fed   from  the  high   tension   bus.     This  consists  of 


Open  22,000  volt  work  over  Transformers 

ed  that  it  may  be  substituted,  in  a  few  moments,  for  any 
unit  in  the  bank  of  three.  All  transformers  are  oil-insulated 
and  water-cooled. 

Provision  is  made  for  the  insertion  of  oil  switches  be- 
tween the  high  tension  bus  and  the  transformers  which  will 
be  necessary  when  the  second  bank  is  installed. 

The  low  side  of  the  transformers  feeds  two  sets  of  bus- 
bars from  which  the  city  operates  six  2200  volt  feeders,  each 
provided  with  a  3-pole  double-throw  oil  switch  within  the 
sub-station.  The  old  Current  River  plant  may  also  be  con- 
nected to  these  low  tension  busbars  and  switches  are  so 
arranged  that  any  one  or  more  of  the  six  city  feeders  may 
be  fed  from  this  plant  at  any  time. 

All  the  electrical  apparatus  in  the  station  was  supplied 
by  the  Siemens  Brothers  Dynamo  Works. 

The  city  is  also  installing  within  this  sub-station  a 
motor  generator  set  for  operation  of  the  Port  Arthur  Rail- 
way system.  This  consists  of  a  750  k.w.  2200  volt  3-phase 
synchronous  motor  and  a  600  volt  d.c.  generator.  These 
also  were   supplied   by   the   Siemens   firm. 

The  present  building,  shown  in  the  figure,  is  planned 
to  accommodate  a  second  bank  of  transformers  which  will 
bring  the  capacity  of  the  station  up  to  4,500  k.v.a.;  also  the 
interior  layout  is  so  planned  that  by  extending  the  building 
at  one  end  the  capacity  may  be  increased  to  any  amount. 


Trade  Inquiries 


1952.  Agents. — A  Birmingham  company  manufacturing 
electric,  oil  and  gas  fi.xtures  of  every  description  in  brass, 
copper  and  wrought  iron  is  an.xious  to  appoint  first-class 
Canadian  agents. 

30.  Electrical  switch  gear,  etc.,  etc. —  liuiuiries  have  been 
received  from  United  Kingdom  firms  fur  the  names  of  first- 
class  Canadian  firms  open  to  handle  the  following: — 

(a)  Electrical  switch  gear;  (b)  hydraulic  and  electric 
Iiand  lifts,  crabs,  cranes  and  switches;  (c)  hydraulic  and 
sanitary  plant  (pumps);  (d)  revolving  shutters  and  collaps- 
ible gates;  (e)  air  compressors  and  refrigerating  machinery; 
(f)  steam  engines,  oil  and  gas  engines,  boilers  and  boiler 
house  accessories;  (g)  staircase  and  pavement  lights;  (h) 
street  railway  cars,  railroad  cars,  trucks,  cars  and  wagons 
of  all   descri])tions. 

34.  Electrical  slate. — A  London  linn  manufacturing  elec- 
trical slate  for  insulating  purposes,  plain  and  enamelled,  and 
also  slate  manufactured  into  tanks,  shelves,  etc.,  wishes  to 
extend  its  business  to  Canada. 
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Third  Plant    Commenced  Operations  with  the  New  Year  —  Low  Capital  cost  of 
$53    per    h.p.    makes   a    price    of    $12   per    h.p.  year  possible — High  Falls  next 


The  Town  of  Bracebridge  formally  opened  its  third 
municipal  hydro-electric  power  plant  on  the  twenty-ninth  of 
December  and  its  enterprise  was  well  rewarded,  its  opera- 
tion  being  successful  in  all  respects. 

Bracebridge.  which  is  situated  on  the  Muskoka  River 
on  the  Grand  Trunk  Railway,  has  a  population  of  3,000 
people,  and  early  took  advantage  of  a  power  site  on  the 
north  branch  of  the  Muskoka  river  within  the  town  limits. 
Two  falls,  which  combined  are  called  Bracebridge  Fall,-^, 
in  the  town,  were  first  developed  and  the  Wilson's  Falls 
plant,  two  miles  north  of  the  town,  on  the  same  river,  is  now 
complete;  the  whole  of  the  power  so  developed  has  been 
marketed  and  the  prospects  of  the  demand  of  the  near  future 
have  necessitated  the  acquiring  of  the  rights  to  develop  Higli 
Falls,  four  miles  from  Bracebridge.  The  North  MuskoKa 
River  will  then  be  developed  in  four  places,  all  plants  work- 
ing in  parallel   on   the   Bracebridge  load. 

The  general  location  of  the  North  Branch  of  the  Mus- 
koka River  is  in  the  upper  Muskoka  Region,  the  main  head- 


Interior  No.  1  Power  Station,  Bracebridge 

waters  being  chiefly  in  and  around  St.  Mary's  Lake,  Penin- 
sula Lake,  Fairy  Lake  and  Lake  Vernon.  The  total  area  of 
watershed  of  this  river  above  Wilson's  Falls  is  upwards  of 
500  square  miles.  The  country  in  the  watershed  is  very 
rocky  and  bFoken,  the  rivers  being  contained  between  high 
rock  banks.  The  land  has  been  lumbered  for  many  years 
and  such  forest  as  is  now  standing  is  mainly  second  growth: 
this  condition  results  in  quick  spring  floods  of  short  dura- 
tion with  a  long  period  of  low  water  in  the  autumn  and 
usually  again  in  February,  the  latter  due  to  cold  weather 
conditions.  On  this  account  a  regulating  dam  is  maintained 
at  Port  Sydney  at  the  head  of  the  river.  The  minimum  flow 
of  the  river  has  been  found  to  be  263  cubic  feet  per  second. 
The  principal  power  market  in  Bracebridge,  aside  from 
the  municipal  requirements  for  lighting  and  power,  are  two 
tanneries,  linen,  brick,  planing  and  chopping  mills,  grain 
elevators,  etc.  The  Anglo-Canadian  Leather  Company  has 
an  installation  requiring  500  horse  power,  the  Muskoka 
Leather   Company  takes   125  horsepower  and  the   Dominion 


Linen  Co.  85  horse  power,  while  motors  in  other  establish- 
ments vary  in  size  from  20  h.p.  down.  A  considerable  market 
has  been  secured  for  domestic  irons  and  small  motors. 
Power  is  sold  as  low  as  $12.00  per  horse  power  per  year, 
and  even  at  this  low  rate  the  town  gains  a  considerable 
profit;  the  attractive  power  market  warrants  the  extensive 
municipal    development    policy    now    undertaken. 

Plants  Nos.   I  and  2  utilize   Rrncebridffo   Fnll-,   vhii-li   liri-; 


Interior  No.  2  Power  Station,  Bracebridge 

a  head  of  51  feet.  The  town  owns  half  of  the  upper  portion, 
which  has  a  head  of  approximately  16  feet,  and  all  of  the 
lower  fall,  having  35  feet  head. 

No.  I  plant  on  the  upper  fall  was  placed  in  operation  in 
1 S92,  having  a  generator  for  lighting  only.  The  power 
house  now  contains  one  125  h.p.  S.K.C.  alternator  and  the 
two  pumps  for  the  waterworks  system.    A  particular  feature 


Iiitm-ior  Ni 


New  Power  Station 


of  this  electric  plant  is  that  the  generator  is  run  in  parallel 
with  No.  2  plant  and  has  no  hydraulic  governor,  being  held 
to  speed  by  synchronism  with  the  No.  2  generators.     Their 
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operation  is  so  well  controlled  that  often  No.  l  plant  is  put 
in  operation,  the  doors  locked  and  no  further  attendance  is 
required  until  it  is  shut  down. 

No.  2  plant  has  two  power  units  and  two  exciters  and 
aggregates  750  h.p.  The  first  generating  unit  was  installed 
in    igoi    and    is   of  250     kilowatts     capacity.      It    includes    a 


bay,  power  hou.^e  foundation  and  the  general  works;  William 
Kennedy  &  Sons,  Limited,  to  supply  the  hydraulic  equip- 
ment, and  the  Canadian  General  Electric  Co.  to  supply  the 
electrical  apparatus. 

Wilson's  Falls  occurs  as  the  river  makes  a  letter  "S"  bend 
over  a  rocky  ridge.  The  natural  head  of  the  river  is  41  feet, 
which  is  now  increased  to  42  feet  by  the  dam.  The  dam  is 
built  at  the  head  of  the  falls  and  is  a  crib  framed  structure 
loaded  with  stone;  a  long  spillway  will  take  care  of  the 
excessive  floods.  Stop  logs,  with  winches  for  handling 
same,  are  used  for  maintaining  the  water  level. 

The  intake  portion  of  the  headworks  is  situated  a  few 
hundred  feet  upstream  and  consists  of  a  partly  natural  and 
in  part  an  excavated  canal  leading  into  a  large  basin  en- 
closed by  concrete  walls.  These  walls  converge  into  the 
forebay  which  is  directly  above  the  power  house.     The  forc- 


Eleyation  of  Forebay  Works  and  No.  3  Power  House 

Jenckes  turbine  and  a  Canadian  General  Electric  generator. 
In  1908  the  demand  required  a  greater  capacity  and  an  ad- 
ditional unit  of  300  kilowatts  was  installed,  the  turbine  be- 
ing made  by  the  Wm.  Kennedy  &  Sons  Co.,  and  coupled 
to  a  Canadian  General  Electric  generator;  the  governor  is 
of  the  Monneret  type.  Current  is  distributed  at  the  gener- 
ated voltage  2,080,  60  cycles,  two  phase.  For  a  considerable 
period  this  plant  has  been  running  at  25  per  cent,  overload 
continuously. 

$50,000  was   voted   by   the   town    of   Bracebridge   in    1909 
for   the   construction   of  the   plant     at     Wilson's   Falls,    this 


Ilori/ontal  \i\nn  of  No.  .'i  I'owi  r  House 

amount  to  it)clude  the  cost  of  lands  and  rights,  in  Nov- 
ember, 1909,  contracts  were  let  to  the  Canadian  Contracts, 
Limited,  of  Toronto,  for  the  construction  of  the  dam,  fore- 


bay  has  one  gate  and  feed  pipe  leading  to  the  turbine.  The 
front  of  the  forebay  has  a  heavy  timber  apron  extending 
below  the  surface  and  also  keeps  considerable  of  the  cold 
air  out  of  the  forebay  housing.  Iron  racks  are  arranged  on 
I-beams  in  front  of  the  feed  pipe  mouth  and  special  cast- 
ings are  used  for  securing  them  in  place  so  that  any  single 
bar  may  be  removed.  A  timber  gate  with  a  rack  and  pinion 
lift  is  installed  and  slots  are  left  in  the  concrete  walls  to 
allow  for  placing  of  stop  logs.  An  ice  run  is  provided  from 
the  face  of  the  rocks  to  the  spillway.  A  spillway  opening 
and  a  special  opening  for  a  log  chute  have  been  left  in  the 
walls  adjacent  to  the  forebay.  The  forebay  is  housed  over 
and  provision  is  made  for  heating  the  interior  in  cold 
weather. 

The  feed  pipe  is  about  100  feet  long  and  7  feet  in 
diameter  with  an  enlarged  mouth  and  air  vent  at  the  intake 
and  is  constructed  of  %"  steel  plate,  the  whole  being  sup- 
ported on  concrete  piers  with  a  thrust  pier  at  the  power 
house  wall. 

The  turbine  case  and  shaft  are  at  right  angles  to  the 
feed  pipe  in  the  power  house  and  the  generator  is  direct  con- 
nected to  the  turbine.  A  twelve  inch  feeder  is  taken  off  the 
main  feed  pipe  and  carried  through  a  gate  valve  directly  into 
the  exciter   turbine. 

The  power  turbine  is  rated  at  1,100  h.p.  with  two  30- 
inch  wheels  at  300  r.p.ni.  on  41  feet  effective  head.  The  gov- 
ernor is  of  the  "Riva  Monneret"  design,  having  16,000  ft. 
pounds  energy.  An  electric  motor  speed  control  device  is 
installed  for  operation  from  the  switchboard  and  this  is  to 
be  further  extended  so  as  to  allow  speed  control  from  No.  2 
station  two  miles  away. 

The  generator  is  of  600  kilowatts  capacity  and  is  de- 
signed for  heavy  overloading  at  80  per  cent,  power  factor. 
I^ower  is  two  phase,  60  cycles,  at  2,300  volts;  tlie  voltage 
allows  for  drop  on  the  transmission  line  when  running  in 
parallel  with  the  older  plants. 

The  exciter  unit  consists  of  a  single  bronze  runner  tur- 
bine rated  at  40  h.p.  at  750  r.p.m.  This  unit  is  hand  controlled. 
The  exciter  generator  is  a  20  k.w.  interpole  compound  wound 
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125  volt  machine  and  is  designed  for  operation  with  a  Tir- 
rill  regulator. 

The  switchboard  has  instruments  for  each  phase  of  the 
generator;  a  field  ammeter  and  volt  meter;  a  voltmeter  on 
the  transmission  line;  synchronising  apparatus  and  a  gov- 
ernor speed  controller.  A  Tirrill  regulator  with  a  line  loss 
compensator  is  connected  so  as  to  maintain  a  constant  volt- 
age at  No.  2  power  house.  An  oil  switch  overload  relay  is 
placed  in  the  generator  circuit. 

The  transmission  line  into   Bracebridge   consists  of  four 


Development  at  Wilson's  Falls — No.  3 

weatherproofed  aluminum  cables  strung  on  poles  placed  100 
feet  apart  with  standard  cross-arm  construction. 

The  power  plant  is  equipped  with  a  Smart-Turner  Mach- 
ine Company's  hand  operated  5  ton  travelling  crane.  The 
crane  rail  is  carried  on  brick  pilasters  which  are  a  part  of 
the  power  house  itself. 

The  test  of  the  equipment  showed  all  guarantees  of 
operation  to  be  well  met,  the  equivalent  of  over  1,250  h.p. 
load  being  placed  on  the  power  unit  and  50  h.p.  load  on  the 
exciter  unit. 

The  final  figures  of  cost  show  a  total  of  $53,000,  which, 
with  a  nominal  peak  rating  of  1,000  h.p.,  makes  a  construe- 


No.  3  Power  Station,  Exciter  Unit — Bracebridge 

tion  cost  of  $53.00  per  horse  power.  The  operation  charges 
will  be  such  as  to  allow  considerable  profit  with  power  sold 
at  the  prevailing  price. 

If  the   High   Falls  development  is  proceeded  with,  it   is 
proposed  to  make  it  a  similar  single  unit  plant  working  in 


parallel  with  the  present  generators. 

The  accompanying  plans  and  photographs  show  an 
elevation  of  the  forebay  works  and  the  power  house  and  also 
a  plan  of  the  power  house.  Interior  views  of  Numbers  i, 
2  and  3  stations  are  shown  with  a  comprehensive  view  of  the 
Wilson's  Falls   forebay  and  power  house  works. 

The  Council  in  1909  which  inaugurated  this  latter  work 
was  headed  by  Mayor  Armstrong,  and  Mr.  T.  S.  Anderson 
was  chairman  of  the  committee.  This  year  Mr.  Hutchin- 
son, who  was  chairman  of  the  power  committee  in  1910,  is 
Mayor,  and  the  power  and  waterworks  department  have 
been  placed  in  the  hands  of  a  commission.  Mr.  W.  C.  Sim- 
mons, Superintendent  of  Power,  Light  and  Waterworks,  is 
in  a  great  many  ways  responsible  for  the  development  of 
the  market  and  the  notably  harmonious  operation  of  the 
system.  Messrs.  C.  H.  &  P.  H.  Mitchell,  of  Toronto,  were 
the  engineers,  Mr.  C.  H.  Mitchell  being  also  engineer  of 
Xo.  2  plant. 


Trade  Publications 

National  Metal  Molding. — Booklet  issued  by  the  Nation- 
al Molding  Company,  Pittsburg,  through  their  Canadian 
agents,  the  Canadian  General  Electric  Company.  Descrip- 
tive of  the  National  moldings,  crosses,  tees,  elbows,  outlet 
loxes,  receptacles,  rosettes,  etc. 

Conduit  Talk  No.  130. — By  Canadian  General  Electric 
I 'ompany  on  type  U.  Conduit,  an  elbow  with  opening  on  the 
side. 

Ignition  Appliances  and  Auto  Accessories. — Supply  cata- 
logue isued  by  Canadian  General  Electric  Company. 

1911  Diary — Canadian  Westinghouse  Company,  Limited, 
have  issued  their  usual  very  useful  diary  which  contains,  in 
addition  much  useful  data  on  practical  electrical  matters. 

The  Ideal.. — A  booklet  descriptive  of  a  new  trolley 
wheel  of  that  name,  being  distributed  by  the  Westinghouse 
Co.,  of  Pittsburg. 

Mine  Telephones. — Circular  No.  248,  issued  by  the 
Stromberg-Carlson   Telephcne   Company,   of  Rochester. 

Westinghouse  O.  I.  W.  C.  Transforniers. — Circular  No. 
1079,  issued  by  the  Canadian  Westinghouse  Co.,  Limited,  of 
Hamilton.  Descriptive  of  their  oil  insulated  water-cooled 
transformers,  explaining  and  illustrating  their  internal 
structure,  the  taps,  terminals,  bushings,  etc. 

The  Northern  Electric  Co. — A  substantial  and  compre- 
hensive catalogue  has  just  been  issued  by  the  Northern 
Electric  and  Manufacturing  Company,  Limited,  from  their 
Montreal  establishment  at  814  Notre  Dame  street  west,  and 
contains  particulars  of  a  vast  range  of  electrical  supply 
articles.  A  useful  list  of  tables  is  given  at  the  end  of  the 
book,  among  these  a  number  of  discount  tables.  The  book 
is  bound  in  red  boards  and  will  stand  much  wear  and  tear. 

Reynold  Silent  Chain. — Circular  No.  6,  just  issued  by 
Jones  iS:  Glassco,  Montreal,  Canadian  agents  for  the  Hans 
Renold,  Limited,  England,  describing  the  Renold  silent  chain 
in  connection  with  drives  from  electric  motors. 


Electricians'  Operating  and  Testing  Manual,  by  Henry 
C.  Horstmann  and  X'ictor  H.  Tousley.  F.  J.  Drake  &  Co., 
publishers,  Chicago.  Price  $1.50.  A  handbook  for  men  in 
charge  of  electrical  apparatus,  repair  men,  trouble  men,  lamp 
trimmers  and  electricians  generally;  the  object  of  the  book 
being  to  instruct  the  practical  electrician  in  the  manage- 
ment, operation  and  testing  of  the  more  important  electrical 
devices  now  in  use.     Well  illustrated. 

Automobile  Mechaixicians'  Catechism,  by  Calvin  F. 
Swingle,  M.E.  Frederic  J.  Drake  &  Co.,  Chicago,  publishers. 
Price  $1.25.  A  series  of  more  than  400  examination  ques- 
tions and  answers  prepared  expressly  for  the  use  of  owners, 
chauffeurs,  garage  men  and  automobile  machinists. 


so 
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A    Series  Tungsten    Installation  Working  Satisfactorily     Double  the 
Light  at  Less  than  Half  the  Cost  -Will  Install  More  of   Same  System 


What  street  improvements  hand-in-hand  with  efficient 
street  lighting,  will  do  for  a  city,  is  nowhere  better  exem- 
plified than  in  the  City  of  New  Westminster,  B.C.,  which 
boasts  in  Columbia  street,  its  main  business  thoroughfare, 
the  best  appearing  street  in  British  Columbia.  Not  only 
does  the  city  lay  claim  to  this  proud  distinction,  but  the 
validity  of  the  contention  is  generally  conceded  by  visit- 
ors to  the  T-toyal  City,  as  New  Westminster,  the  metropolis 
of   the    Fraser    Valley   is    called. 

In  1908  the  City  Council  let  the  contract  to  a  well- 
known  company  for  paving  Columbia  street  and  laying 
wide  cement  sidewalks.  The  pavement  is  light  grey, 
almost  white  in  color,  and  the  sidewalks  are  finished  in 
terra  cotta  shades,  and  as  the  street  is  99  feet  wide,  the 
appearance  is  striking  and  pleasing.  The  street  lighting 
system,  is,  however,  the  crowning  glory  of  the  street, 
either  by  day  or  night,  and  there  is  probably,  from  the 
standpoint  of  street  lighting,  no  better  lighted  street  in 
Canada   by  night   or   a  finer  looking  street  by   day. 


Main  Floor  of  Station,  New  Westminster,  B.C. 

While  there  are  doubtless  other  agencies  responsible 
— for  New  Westminster  is  one  of  the  best  situated  cities 
on  the  Pacific  coast  and  offers  a  splendid  field  for  invest- 
ment— still,  it  is  significant  that  since  the  street  improve- 
ments have  been  effected,  property  has  increased  in  vahu' 
by  leaps  and  bounds;  that  about  half  of  the  business 
houses  and  all  the  corner  blocks,  with  but  one  or  two 
exceptions,  have  clianged  hands,  and  that  many  new 
blocks  and  other  buildings  are  under  course  of  construc- 
tion. 

The  street  lighting  of  Columbia  street  presents  the 
most  interesting  phase  of  the  improvements  of  the  past 
year.  To     begin     with,     unlike   many   other     cities,    the 

street  is  lighted,  not  at  the  expense  of  the  merchants  of 
the  street,  but  by  the  city.  The  initial  cost  of  installation 
is  also  borne  by  the  city,  thanks  in  no  small  measure  to 
Alderman  A.  W.  Gray,  the  efficient  chairman  of  the  light- 
ing committee  of  the  City  Council.  The  system  adopted 
was  the  tungsten  series  system,  with  an  initial  installation 
of  67  light  poles  placed  66  feet  apart  (90  feet  apart  by  the 
width    of   the    street)    and   each   pole    carrying    five   50-watt, 


7.5  ampere  lamps,  making  a  total  of  200  candle  power  on 
each  pole.  When  the  entire  system  is  installed  there  will 
be    105   poles   on    the   street. 


High  Tension  Side  of  Station,  New  Westminster. 

Opalescent  globes  are  used,  the  five  globes  being 
mounted  on  ornamental  iron  posts,  fifteen  feet  in  height, 
in  pyramid  form.  The  light  is  well  diffused  at  night,  and 
in  the  day  time  the  number  of  globes,  which  are  larger 
than  ordinary,  make  a  very  pleasing  appearance.  Down 
the  centre  of  the  street  there  are  also  fifteen  enclosed 
arcs  on  trolley  brackets  replacing  the  old  enclosed  lamps 
on   the   street   corners. 


Arc  Swilchbourc 


New  Wi'sLniin.slt'r,    li.C 


The  series  was  designed  by  City  Electrician  P.  T. 
Bowler,  after  a  careful  study  of  the  systems  in  use  in 
Portland,  Seattle,  Minneapolis  and  St.  Paul,  .ind  is  a 
standing-   monument    to    his    ingenuity    and    skill. 

'Pile  conduit  system  is  laid  in  the  cement  sidewalks, 
lead    cables    being    drawn    through      the      conduits    to    each 
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lamp,  which  are  provided  with  individual  outlets.  The 
total  illuminating  power  is  28,400  candle  power,  13,400 
from  the  poles  along  the  sidewalks  and  15.000  from  the 
centre  brackets.  The  centre  (enclosed  arc)  lamps  are  for 
use  any  time,  but  principally  after  midnight,  when  the 
tungstens  are  out  of  use. 

The  cost  of  operation  of  this  "White  Way"  of  New 
Westminster  is  one  of  the  most  interesting  features  of  the 
whole  system,  which  took  but  two  months  to  install. 
Electrician    Bowler      has      calculated    that    the    cost    of   five 


liiraiiili  scent  and  Railway  Board,  New  Westminster. 

hours'  operation  is  but  $1.50  a  night,  counting  power  at 
about  two  cents  per  kw.  The  old  system,  with  but  one- 
half  of  the  illuminating  power,  was  $1.75  a  night.  In  fact, 
so  incredibly  cheap  has  the  cost  of  this  new  system  been 
to  New  Westminster  that  there  is  talk  of  extending  it  to 
many  other  parts  of  the  city.  When  current  can  be  pur- 
chased at  a  cost  of  about  two  cents  a  kw.  hour,  street  light- 
ing has  been   reduced  to   a   science. 

At  the  time  of  installation  Mr.  Bowler  was  informed 
bj'  many  electricians  that  he  would  find  the  series  system 
a  troublesome  one.  His  experience  disproves  this,  for  he 
finds  it  a  particularly  easy  one  to  run;  each  lamp  giving 
good  light  to  the  end  of  the  life  of  the  lamp.  The  cur- 
rent   is    supplied    by    a    constant    current    transformer,    and 


Columbia  Street,  New  Westiniustei-,  B.C. 

since   being   started   on   July    l6th,    1910,    no   trouble   has   yet 
been   experienced. 

The  system  lends  itself  peculiarly  to  ornamental 
street  lighting,  and  at  night  Columbia  street  makes  a 
striking  appearance  in  its  blaze  of  nearly  half  a  thousand 
lights.  The  City  Electrician  has  been  publicly  compli- 
mented by  the  City  Council  for  the  results  he  has  achieved 
at  such  a  slight  expenditure,  and  has  been  given  instruc- 
tions to  install  more  of  the  same  system  just  as  soon  as 
the    Columbia    street    extension    of   pavement   is    completed. 


B.  C.  E.  R.  Co.  adds  Third  Auxiliary  Unit 

The  installation  of  the  third  unit  of  the  steam  auxiliary 
plant  of  the  British  Columbia  Electric  Railway  Company 
has  been  completed  and  was  placed  in  commission  for  the 
heavy  traffic  of  the  holiday  season.  This  plant  was  describ- 
ed in  last  September's  issue  of  the  Electrical  News,  at  which 
time  only  two  2,000  k.w.  units  were  installed.  The  third  unit 
is  exactly  similar  to  the  first  two  described,  the  generator 
being  drven  by  a  high  pressure  steam  turbine.  All  three 
units  were  supplied  by  the  Allis-Chalmers- Bullock  Co. 
This  brings  the  auxiliary  plant  up  to  6,000  kilowatts,  and  the 
record  of  the  first  two  units  indicates  that  these  may  be 
opeiated  continuously  at  from   10  to  25  per  cent,  overload. 


Mr.  Allan  Purvis,  manager  of  the  interurban  lines  of 
the  British  Columbia  Electric  Railway  Company,  has  in- 
formed the  president  of  the  Burnaby  Board  of  Trade,  Mr. 
B.  G.  Walker,  that  the  company  will  erect,  in  the  near 
future,  a  fine  station  at  Edmonds,  which  is  situated  just  on 
the  city  limits  in  Burnaby.  The  station  will  be  after  the 
style  of  the  one  at  Chilliwack,  with  inside  waiting  rooms, 
electric  heating,  etc. 


Mr.  C.  W.  Webb  has  resigned  his  position  as  agent  at 
Chilliwack,  for  the  B.  C.  Electric  Railway  Company,  and 
Mr.  W.  Beer,  of  the  Vancouver  office  staff,  has  been  put  in 
charge  and  will  be  permanently  stationed  in  Chilliwack, 
with  his  office  at  the  substation.  Mr.  Beer  will  attend  to  all 
inquiries  regarding  the  installation  of  electric  light  or  the 
installation  of  motors. 


The  copper  production  in  British  Columbia  for  the  year 
1910  is  calculated  at  39,000,000  pounds,  as  compared  with 
45,600,000  in  1909. 


The  two  towers  which  will  carry  the  current  of  the 
Western  Canada  Power  Company  across  Pitt  lake  will  be 
160  feet  in  height. 


The  important  water  power  development  now  being  car- 
ried out  at  Jordan  River,  Vancouver  Island,  by  the  Van- 
couver Island  Power  Company,  Limited,  a  subsidiary  com- 
pany of  the  B.  C.  Electric  Railway  Company,  Limited,  is 
making  excellent  progress,  about  90  per  cent,  of  the  first 
installation  having  been  completed.  During  the  past  sum- 
mer an  average  of  between  1,000  and  1,500  men  have  been 
employed.  At  this  date,  owing  to  the  very  wet  weather,  the 
force  is  cut  down  to  about  300.  Most  of  the  pipe  has  been 
received  and  is  now  being  placed.  The  majority  of  the 
electrical  and  hydraulic  machinery  is  also  being  put  in  posi- 
tion. Owing  to  the  weather  conditions  it  is  not  expected 
that  it  will  be  passible  to  finish  the  first  installation  until 
well  on  in  the  spring. 


The  wireless  station  on  Magdalen  Islands  has  been 
completed,  and  the  first  message  from  there  received  at  Pic- 
tou,  X'ova  Scotia.  Through  information  from  the  three  wire- 
less stations  at  Point  Amour.  Belle  Isle,  and  the  Magdalen 
Islands,  it  will  be  possible  to  forecast  hereafter  the  ice  con- 
ditions in  the  far  north. 


The  Sanganio  Electrical  Company,  Springfield,  111.,  have 
just  made  a  large  shipment  of  integrating  Mercury  Flotation 
Watthour  meters  to  Manilla.  Phillipine  Islands.  Owing  to 
the  long  shipping  distance  involved  it  was  important  that 
a  type  of  meter  be  selected  that  would  withstand  rougli 
usage  without  injury,  and  the  Mercury  Flotation  Type  was 
judged  by  the  purchasing  engineers  to  be  particularly  well 
adc^pte^  to  meet  the  conditions. 
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Reports  of  Winnipeg's  Electrical  Departments — Fort  Frances  to  have  Pulp  In- 
dustry—  Regina  Building  Street  Railway — Calgary's  Steam  Plant  just  Ready 


The  eleventh  annual  report  of  the  Electrical  Department 
of  the  city  of  Winnipeg  for  the  year  ending  December  31, 
igio,  which  has  just  been  presented  by  Mr.  F.  A.  Cambridge, 
City  Electrician,  contains  much  interesting  detail.  Among 
other  matter  the   following  information   is  gven: — 

Inspection  of  Winnipeg  buildings. — There  has  been  a 
very  great  increase  in  the  amount  of  electrical  work  installed 
and  inspections  made.  During  the  year  a  by-law  was  passed 
making  iron  conduit  compulsory  in  the  wiring  of  the  build- 
ings in  the  underground  area.  Inspection  charges  are  nom- 
inal and  designed  merely  to  cover  the  actual  cost  of  the 
work;  the  revenue  from  this  source  for  the  year  amounted 
to  $5,836,  of  which  $5,265  was  paid  out. 

Inspection  of  Street  Wiring. — The  situation  governing 
this  work  is  far  from  satisfactory.  The  department  has  not 
the  necessary  authority  and  no  systematic  inspection  of  out- 
door wiring  has  been  carried  out.  It  is  hoped  this  matter 
will  be  dealt  with  at  an  early  date  in  view  of  the  coming 
erection  of  the  city's  system. 

Fire  Alarm  System. — Two  additional  box  circuits  were 
erected,  making  ten  in  all,  or  a  total  of  83  miles  of  wire  for 
this  purpose,  in  addition  to  26  miles  used  on  the  gong  cir- 
cuits. Two  important  developments  of  the  Fire  Alarm  sys- 
tem were  inaugurated  during  the  year — connection  was  made 
with  the  May-Otway  Automatic  Fire  Alarm  system,  by 
which  each  individual  risk  is  connected  direct  to  the  city's 
office  by  a  separate  wire — also  with  the  Dominion  Messenger 
and  Signal  Company's  system,  which  differs  from  the  former 
in  that  all  risks  are  connected  to  a  central  office  of  the  Sig- 
nal Company,  with  an  operator  always  on  duty,  and  from 
there  by  single  line  with  the  city  service. 

Municipal  Electric  Lighting  System. — This  system  has 
now  been  municipally  operated  for  ten  years.  During  that 
time  the  number  of  street  arc  lamps  has  increased  from  220 
to  979,  with  an  additional  "53  street  incandescents.  In  the 
same  period  the  cost  has  been  reduced  from  $100  to  $47"5- 
The  present  scheme  of  street  lighting  by  ornamental  poles 
fed  by  underground  circuits,  to  be  shorty  installed,  is  fully 
outlined.  The  report  also  states  that  they  are  now  trying  out 
a  new  street  lamp  which  operates  on  direct  current  supplied 
through  mercury  arc  rectifiers.  The  lamp  uses  electrodes  of 
a  composition  of  a  metallic  nature  along  with  a  block  of 
copper  in  place  of  carbons.  The  results  are  said  to  be  very 
satisfactory  and  a  great  improvement  over  the  alternating 
enclosed  lamp.  During  the  year  the  total  current  supply 
received  from  the  Winnipeg  Electric  Railway  Co.  amounted 
to  2,325,900  k.w.h.,  as  compared  with  209,000  k.w.h.  supplied 
from  the  city  waterworks  plant.  The  cost  of  current  from  the 
Railway  Company  is  .685  cents,  and  from  the  waterworks 
plant  2.391   cents  per  k.w.h. 


Mr.  W.  G.  Chace,  of  Smith,  Kerry  &  Chace,  resident 
engineer  in  Winnipeg  during  the  construction  of  the  big 
municipal  plant  there  at  Point  du  Boi.s,  reports  progress  for 
December  in  part  as  follows  — 

At  Point  du  Bois — Power  house  cofferdam  has  been 
completely  emptied  of  rock  and  the  water  has  been  let  in. 
The  structural  steel  has  been  practically  completed  for  the 
present  building.  Of  the  power  house  there  remains  to  be 
built  yet  the  roof  and  the  floors,  but  preparation  of  the 
forms  is  complete  and  the  placing  of  the  concrete  was  to 
begin  the  first  week  in  January.  The  stop  logs  for  the  intake 
will  soon  be  ready  for  use. 

Generating  Equipment— The  fourth  turbine  has  arrived 
from   Sweden  and  word  has  been   received  of  the   shipment 


of  the  fifth  turbine  and  two  governors.  Mr.  Glassco  reports 
from  England  the  first  generator  has  passed  factory  tests. 
Three  of  the  3,000  k.w.  transformers  have  also  passed  factory 
tests  and  been  shipped  from  Hamilton;  two  of  them  have 
arrived  at  the  power  house.  The  electric  travelling  cranes 
have  been  erected. 

Transmission  Line — Delivery  of  steel  for  these  is  now 
complete,  all  the  insulators  are  on  hand  and  final  shipment 
of  cable  is  reported. 

Terminal  Station — Walls  and  steel  work  practically 
complete.  If  floors  and  roof  can  be  placed  during  January 
the  work  of  installing  the  equipment  can  proceed  at  once. 
The  transformers  are  about  completed  and  are  undergoing 
tests  in  the  shops.  The  travelling  crane  has  been  received 
but  is  not  yet  placed. 


The  Ontario  and  Minnesota  Power  Company,  through 
its  President,  Mr.  E.  W.  Bachus,  has  written  the  town  soli- 
citor of  Fort  Frances,  Mr.  A.  D.  George,  in  connection  with 
the  installation  of  industries  on  the  Canadian  side,  as  fol- 
lows:— 

"As  per  our  recent  discussion  looking  to  the  establish- 
ment of  industries  at  Fort  Frances  in  the  immediate  future, 
we  desire  to  say  that  we  shall  proceed  with  the  installation 
of  our  pulp  mill  on  the  Fort  Frances  side.  This  mill  will 
have  a  capacity  of  from  100  to  140  tons  of  ground  wood  pulp. 
We  shall  begin  the  construction  of  a  one-machine  paper  mill, 
including  all  the  necessary  adjuncts  thereto,  having  a  capa- 
city of  40  to  50  tons  per  day,  as  soon  as  we  can  secure  a 
suitable  site  for  same.  This  will  be  so  arranged  that  a  second 
machine  can  be  added  whenever  the  market  tor  the  product 
will  warrant." 

The  town  coimcil  does  not  seem  inclined  to  assist  Mr. 
Bachus  in  a  very  whole-hearted  way  until  certain  out-stand- 
ing differences,  chief  of  which  is  the  payment  of  arrears  of 
taxes,  can  be  arranged.  Later  reports  are  to  the  effect  that 
Mr.  Bachus  is  going  ahead  with  preparations  for  the  instal- 
lation of  the  necessary  turbines. 


Regina  is  already  making  plans  for  the  big  Dominion 
Exhibition  to  be  held  there  in  August  of  the  coming  summer. 
A  street  railway  to  be  municipally  constructed  and  operated 
will  be  started  in  the  early  spring,  and  contracts  for  the 
material  as  asked  for  will  open  on  January  31.  Material 
for  about  three-quaters  of  a  mile  is  already  on  the  ground. 
The  extent  of  the  railway  for  191 1  will  be  about  seven  miles, 
a  part  of  which,  that  connecting  the  centre  of  the  city 
with  the  Exhibition  grounds,  is  expected  to  be  in  operation 
by  the  month  of  June. 

The  power  capacity,  which  has  already  been  doubled 
within  the  past  year,  is  even  now  quite  inadequate,  so  rapid- 
ly is  the  city  growing,  and  present  plans  call  for  additions 
to  treble  the  present  development.  This  work  will  be  rushed 
forward  with  all  possible  speed  to  be  ready  for  the 
operation  of  the  street  railway. 


The  City  of  Calgary  expects  to  have  its  new  power  plant 
in  Victoria  Park  in  operation  the  second  week  in  February. 
The  apparatus  already  installed  consists  of  1,500  h.p.  Bab- 
cock  and  Wilcox  boilers,  equipped  with  chain-grate  stokers, 
and  a  900  h.p.  300  r.p.m.  3  cylinder  compound  Robl)  engine, 
direct  connected  to  a  600  k.w.  Dick.  Kerr  &  Co.  street  rail- 
way generator.  Mr.  James  F.  McCaul  is  chief  engineer  of 
the  municipal  power  department. 
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Successful  Annual  Banquet  of  Electrical  Association — Quebec  Railway 
Opens  Delightful  Pleasure  Resort — Meeting  of  Conservation  Commission 


(Spocial  (loi 

When  the  members  and  guests  of  the  Electrical  Asso- 
ciation of  the  Province  of  Quebec  sat  down  at  the  long 
tables  at  their  second  annual  banquet  in  Montreal  on  Jan- 
uary I2th,  the  table  not  only  glittered  with  the  customary 
white  linen  and  shining  plate,  it  sparkled  with  the  irides- 
cence reflected  from  hundreds  of  4  c.p.  bulbs  with  brass 
screws  complete  but  filled  with  an  amber  fluid  known  to 
the  elect  as  Mazda  Cocktails.  From  then  until  the  "bung- 
hole  cigars"  appeared  in  "new  type  1 10-16  sunlight  bulbs" 
with  the  injunction  "don't  smoke  the  glass,"  nobody  was 
allowed  to  forget  that  it  was  the  electrical  men's  banquet. 
There  were  "moisture  proof  oysters — on  their  own  bases," 
"short  circuited  croquettes,"  "high  potential  punch,"  "pro- 
perly grounded  turkey,"  "incandescent  salad"  and  "under- 
writer coffee,"  besides  many  other  familiar  dishes  under 
technical  disguises.  It  was  not  at  all  a  light  affair,  but 
there  was  nothing  'shocking"  about  it,  unless  it  was  the 
familiar  manner  in  which  Mr.  James  Bennett's  name  was 
taken   in  vain   by  the   local   poet  laureate. 

Mr.  Bennett,  who  is  the  Chief  Inspector  of  the  Under- 
writers* Association,  was  introduced  by  the  President,  Mr. 
M.  Rubenstein,  as  "The  Grand  Llama  of  Electricity,"  upon 
which  the  gleeful  electricians  burst  into  song  with  the 
following  pathetic  verse: 

"Has   anybody  here   seen   Bennett? 
B-e-n-n-e-t-t. 

Anybody  here  seen  Bennett,  we  long  to  see  him  smile. 

If  a  job  is  bad,  he  makes  things  hum; 

And  he  won't  stand  for  a  job  that's  bum. 

Has   anybody  here   seen   Bennett? 

Bennett  with   his   eagle   eye." 

Before  this  effusion  was  thrust  upon  the  guests  by  the 
blushing  executive,  vice-president  Simoneau  in  a  brief 
speech  had  proposed  the  toast  of  "Our  City  and  Province," 
which  had  been  replied  to  by  Alderman  Carter,  of  Mont- 
real. 

The  Alderman  was  in  a  happy  mood.  He  congratulated 
the  President  on  having  such  a  successful  second  annual 
banquet,  and  said  the  number  present  showed  the  strength 
and  influence  of  such  an  organization.  There  were  many 
professions,  thousands  of  years  old  with  a  glorious  past  to 
look  back  to,  but  the  electrical  profession,  although  it  had 
a  great  past,  had  a  still  more  wonderful  future.  He  traced 
the  history  of  electricity  from  the  days  of  Faraday,  who 
si.xty  years  ago  had  discovered  the  principles  of  electricity, 
and  then  continuing  in  ten  year  cycles  showed  the  advances 
made  since  then;  "1890,"  he  said,  "gave  us  the  electric 
tramway,  icioo  wireless  telegraphy,  and  iQio  your  first  an- 
nual banquet,"  a  compliment  which  elicited  cheers.  They 
could  look  forward,  he  continued,  to  achievements  in  the 
future  surpassing  anything  it  was  at  present  possible  to 
conceive.  "The  world  is  looking  to  you,  gentlemen,  to 
hand  on  to  posterity  the  developments  of  this  wonderful 
heritage.  You  must  congratulate  yourselves  that  you  have 
this  power  placed  in  your  hands  for  the  benefit  of  future 
generations." 

Mr.  J.  A.  Valois  then  proposed  the  toast  of  "Our 
Guardians,  the  Canadian  Fire  Underwriters'  Association," 
which  was  immediately  followed  by  the  poetic  effusion 
mentioned  above.  Mr.  Bennett  rose  and  made  haste  to 
assure  them  that  he  did  smile  occasionally  outside  business 
hours,  and  he  was  glad  of  an  opportunity  when  he  could 
speak  to  them  differently  than  he  usually  had  to  do.  He 
briefly   outlined   the   new   arrangements     which     were   given 


respondent) 

fully  in  last  month's  Electrical  News,  and  said  that 
although  he  considered  municipal  inspection  was  desirable, 
Underwriters'  inspection  was  all  that  could  be  desired, 
Hitherto,  the  various  companies  had  each  their  own  view, 
but  these  views  had  been  consolidated  and  every  electrician 
knew  exactly  what  had  to  be  done  in  future.  He  thanked 
the  Association  for  the  help  they  had  given  and  for  their 
co-operation.  The  prime  object  of  the  new  regulations 
was  to  eliminate  the  risk  from  fires  through  defective  in- 
stallations. Verdun  and  Westmount  had  embraced  these 
regulations  in  tlieir  new  building  laws  and  he  was  sure 
this  co-operation  would  work  for  the  good  of  everybody 
concerned.  Very  considerable  improvements  had  already 
been  made  and  he  looked  forward  to  still  further  improve- 
ments. He  hoped  the  electrical  contractors  would  go  even 
further  and  file  their  application  for  certificates  directly 
they  closed  their  contracts.  This  would  facilitate  matters 
considerably  and  prevent  delays.  Another  important  point 
he  wished  to  impress  upon  them  was  to  purchase  fittings 
which  had  been  passed  by  the  Association.  He  warned 
them  against  listening  to  the  blandishments  of  salesmen 
who  wanted  them  to  purchase  fittings  and  take  the  chance 
of  having  them  pass  the  inspectors.  Every  fitting  sold  in 
the  United  States  could  be  purchased  in  Montreal,  if  it  was 
a  satisfactory  one,  and  there  was  no  excuse  for  not  getting 
things  right.  He  thanked  the  supply  houses  for  the  man- 
ner in  which  they  had  supported  him  and  looked  forward 
to  a  year  of  amity  and  prosperity. 

Mr.  F.  J.  Parsons  proposed  the  toast  of  "The  Electrical 
Jobbers  and  Manufacturers,"  to  which  Mr.  A.  W.  Pilcher, 
of  the  Canadian  General   Electric,  replied. 

Mr.  Pilcher  minced  no  words,  and  there  were  times 
when  the  electricians  must  have  thought  he  was  getting 
cross  with  them.  Having  described  how  Westmount  and 
Verdun  had  led  with  street  lighting  by  being  the  first  to 
adopt  the  magnetite  arc  lamps,  he  said  that  now  Montreal 
had  followed  them,  the  district  was  without  exception  the 
best  lighted  in  the  world.  Then  he  talked  credit.  He 
blamed  the  contractors  for  their  laxity  in  granting  long 
credit.  "You  give  without  hesitation,  30,  60,  90  days,  even 
taking  notes  at  six  months  from  traders  who  can  well 
afford  to  pay  cash,"  he  said,  "and  then  you  wonder  why 
you  do  not  make  more  money.  You  are  slow  and  you 
must  wake  up.  Demand  cash  every  time,  just  as  we  have 
to  demand  cash  from  you.  Take  your  discounts  and  look 
out  for  the  hundreds  of  novelties  by  which  you  can  make 
money.  We  have  articles  out  of  which  you  can  make 
thousands  of  dollars  and  the  majority  of  you  have  never 
seen  them.  We  have  two  articles  which  are  needed  by 
every  one  of  you;  needed  to  make  better  jobs,  less  expen- 
sive jobs,  and  more  attractive  jobs  and  there  is  not  one  of 
you  who  carries  a  single  one  of  them.  Not  one  of  you 
carries  a  line  of  advertising — and  you  expect  to  make 
money!"  He  emphasized  the  necessity  for  brisker  business 
and    up-to-the-minute   methods. 

Mr.  R.  Edwards,  of  the  Northern  Electric  and  Manu- 
facturing Company,  who  met  with  a  flattering  reception, 
congratulated  the  members  of  the  Association  on  their 
Tuimbers.  He  knew  many  cities  larger  than  Montreal 
with  associations  not  so  well  supported.  He  considered 
the  proportion  of  members  to  the  population  highly  satis- 
factory. In  a  quiet  graceful  speech,  and  with  the  ease  of 
the  accomplished  orator,  he  told  how  at  one  time  cheapness 
was  the  only  thing  looked  for  in  Montreal,  but  now  quality 
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was  the  primary  object.  Other  cities  had  passed  through 
the  same  experience,  but  in  Montreal  quality  now  had  a 
greater  bearing  on  the  sale  of  goods  than  anywhere  else 
he  knew. 

What  was  the  function  of  the  jobber?  he  asked.  First, 
there  was  the  manufacturer  busily  creating  new  things. 
Then  the  contractor  distributed  the  stock  to  more  remote 
points.  In  order  to  properly  recognize  these  spheres  the 
different  classes  must  co-operate.  The  laborer  was 
worthy  of  his  hire,  and  we  were  all  entitled  to  considera- 
tion. The  old  saying  that  competition  was  the  life  of  trade 
meant  the  survival  of  the  fittest,  that  the  weakest  must  go 
to  the  wall.  It  meant  the  gradual  introduction  of  cheap 
and  unsatisfactory  work,  but  co-operation  meant  recipro- 
city— give  and  take,  live  and  let  live.  It  stood  for  the  ele- 
vation of  their  profession,  for  harmony,  for  the  success  they 
were  all  looking  for.  Mr.  Edwards  sat  down  to  a  round 
of  applause  which  indicated  the  appreciation  with  which 
his   remarks   had  been   received. 

"Our  Guests"  was  proposed  by  Mr.  Clarence  Thomp- 
son, who  expressed  satisfaction  at  the  new  regulations.  In 
the  past,  he  said,  electricians  had  had  to  put  up  with  a  lot 
of  worries  and  troubles,  but  now  they  were  able  to  turn 
them  on  to  the  head  of  Mr.   Bennett. 

Mayor  Rutherford  of  Westmount,  and  Mayor  Allen 
of  Verdun,  both  spoke  of  their  municipal  plants  and  invited 
the   members   of   the   Association   to   visit   them. 

Alderman  Boyd,  Chairman  of  the  arbitration  commit- 
tee of  the  Association,  said  that  it  was  a  matter  of  con- 
gratulation that  since  the  advent  of  the  Association  there 
had  not  been  a  single  case  brought  before  him  for  arbitra- 
tion. It  showed  the  harmonious  spirit  in  which  they 
worked.  Montreal,  he  said,  was  redrafting  its  building  by- 
laws and  he  hoped  there  would  be  an  electrical  expert 
placed  upon  the  committee  dealing  with  this.  Montreal 
was  growing  by  leaps  and  bounds  and  electricity  was  cer- 
tain  to  play  a  great  part  in  the  city's  development. 

Mr.  Sayer,  in  proposing  "Our  Sister  Association,"  said 
that  the  Association  had  as  its  primary  object  the  better- 
ment and  uplifting  of  their  profession,  and  the  ameliora- 
tion of  the  conditions  under  which  they  labored.  He  men- 
tioned with  pride  the  fact  of  the  approaching  affiliation 
of  the  Association  with  The  Builders'  Exchange,  and  said 
that  nothing  but  the  greatest  of  good  could  accrue  from 
affiliation  with  such  a  representative  body. 

Mr.  Lauer,  Secretary  of  the  Builders'  Exchange,  in 
responding  to  the  toast,  expressed  his  satisfaction  with 
the  federation,  and  said  he  was  sure  it  would  work  for  the 
good   of  both   the   Builders'   Exchange  and  the   Electricians. 

In  speaking  to  "Our  Association,"  Mr.  Shaw,  Trea- 
surer, said  that  one  of  the  things  the  association  was  now 
preparing  to  do  was  to  introduce  a  modified  form  of  ap- 
prenticeship in  the  profession  which  would  prevent  boys 
working  with  a  firm  for  a  week  and  then  leaving  and  ob- 
taining fresh  positions  on  the  statement  that  they  were 
qualified.  They  were  also  negotiating  with  the  jobbers 
in  order  that  the  latter  would  not  sell  to  the  consumer  at 
a   cost   lower   than   the   retail   man  was   forced   to   charge. 


Public  Utilities  Commission   vs.   Montreal   Railway. 

The  order  of  the  Quebec  I'ublic  Utilitii-s  Conunission  to 
the  Montreal  Street  Railway  to  submit  full  information  in 
substantiation  of  their  defence  that  "congested  car  traffic 
was  owing  to  too  few  routes  granted  to  the  company,"  re- 
quires that  such  information  must  be  in  by  February  ist. 
The  exact  wording  of  the  order  is  as  follows. — 
"It  is,  therefore  ordered  that  the  company  submit  as  a 
basis  for  an  enquiry  a  plan  showing  the  routes  in  use, 
whether  single  or  double  track,  the  width  of  the  street, 
schedules  upon  each  route  at  various  times  of  the  day,  head- 
way allowed,  number  of  passengers  carried,  particularly  from 


six  to  nine  a.m.  and  five  to  seven  p.m.,  number  and  seating 
capactiy  of  cars  employed.  If  it  be  as  stated  that  the  com- 
pany has  too  few  routes,  then  it  is  clearly  its  duty  to  show 
that  it  has  applied  for  more,  has  been  unable  to  come  to  an 
agreement  with  the  city  for  additional  ones  and  to  apply 
to  the  commission  for  them.  It  would  be  very  advisable 
if  upon  such  an  enquiry  the  company  would  specify  such 
additional  routes  as  it  considers  necessary  and  the  city  join 
issue  in  regard  thereto  in  order  that  this  important  matter 
may  receive  the  fullest  possible  consideration  and  be  decided 
with   the  least  delay." 


Among  the  callers  at  the  Montreal  office  of  the  Electrical 
News  recently  was  Mr.  J.  N.  Nielson,  head  of  the  firm  of 
J.  N.  Nielson  &  Co.,  electrical  contractors,  of  Pittsburg. 
"We  have  heard  so  much  of  Montreal  recently,"  hesaid, 
"that  I  have  come  to  look  over  the  situation  and  see  what 
the  opportunities  are  for  doing  business  here.  I  am  very 
pleased  with  the  appearance  of  the  town  and  if  events  justify 
it  I  have  no  doubt  we  shall  soon  establish  a  branch  office 
and  factory  here." 


Both    Detroit     and      Chicago     are    said    to    be    copying 
Montreal's    new    street    lighting   system. 


The  cheapness  with  which  metal  cut-out  boxes  can 
now  be  manufactured  and  their  superiority  over  the  old 
style  of  wooden  box  has  induced  the  Fire  Underwriters' 
Association  to  prepare  a  bulletin  requiring  such  boxes  to 
be  used  in  all  future  installations.  The  bulletin  will  be 
sent  out  about  the  beginning  of  February,  after  which  no 
further  wooden  cut-out  boxes  will   be  permitted. 


Verdun  has  adopted  the  amendment  to  the  building 
by-law  which  requires  all  contractors  to  obtain  a  certificate 
from  the  Fire  Underwriters'  Association  before  they  will 
connect  their  power  to  any  premises.  A  similar  amend- 
ment was  adopted  by  Westmount  last  month. 


The  Shawinigan  Light  &  Power  Company  has  applied 
to  the  Legislature  of  the  Province  of  Quebec  for  an  act  to 
amend  its  charter  for  the  purpose  of  increasing  its  capital 
stock  to  an  amount  not  exceeding  $20,000,000. 


Mr.  Donald  S.  Barton,  formerly  manager  Quebec  Elec- 
tric Light  Company,  has  been  appointed  Consulting  Elec- 
trical Engineer,  with  special  duties,  of  the  Quebec  Railway, 
Light,  Heat  and  Power  Company.  Mr.  C.  J.  Pigot,  formerly 
Secretary  and  Roadmaster  of  the  Quebec  Railway,  Light  & 
Power  Co.,  has  been  appointed  Chief  Engineer  of  the  same 
company,  in  succession  to  Mr.  E.  A.  Evans,  resigned.  Mr. 
Pigot  will  have  charge  of  all  construction  work  (except  elec- 
tric) track  and  roadway,  real  estate  and  buildings  and  gen- 
eral engineering. 


Quebec  Railway,  Light  Heat  and  Power. 

The  Quebec  Railway,  Light,  Heat  and  Power  Company 
have  given  another  proof  of  the  aggressive  policy  being  pur- 
sued by  the  new  management  in  the  recent  expenditure  of 
some  $90,000  in  extensions  and  improvements  to  the  old  Kent 
House  at  Montmorency  Falls,  which  now  ranks  as  one  of 
the  most  delightful  pleasure  resorts  either  summer  or 
winter,  to  be  found  on  the  continent. 

From  an  historical  point  alone  the  spot  lias  many 
charms.  The  house  was  built  in  1778  by  General  Sir  Fred- 
ric  Ilaldimand,  later  Governor-General  of  Canada,  but  was 
I)urchased  in  1791  by  Edward  Augustus,  son  of  George  III., 
better  known  under  the  name  of  Field  Marshall  the  Duke 
of  Kent  and  as  the  father  of  Queen  Victoria.  But  the  set- 
ting of  this  bit  of  antique  is  no  less  charming,  for  the  house 
stands   in   the   centre   of  a   beautiful     park     overlooking  the 
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mighty  St.  Lawrence  river,  ami  tlic  famous  Montmorency 
Falls,  with  their  280  foot  fall,  and  with  the  romantic  city  of 
Quebec  as  a  background. 

The  company  has  endeavored  to  provide  the  building  with 
all  the  modern  ideas  of  comfort  and  convenience,  while  at 
the  same  time  conserving  the  original  Colonial  style  of  archi- 
tecture. The  accommodation  has  been  very  much  increased 
and  now  includes  a  new  ball  room  55  x  33  feet,  which  may 
on  occasion  be  used  as  a  banquet  hall,  and  w^ill  accommodate 
250   guests.     A   smaller     dining     room   will   accomodate    130 


plans  without  the  consent  of  the  Canadian  Government.  If 
this  be  correct  it  is  quite  clear  that  nothing  will  be  done 
until  full  opportunity  is  given  for  a  thorough  discussion  of 
the  project." 


The  Kent  House.     A  Beavif  iful  Resort  overlooking 
the  famous  Montmorency  Falls 

guests,  and  for  small  parties  there  are  eight  private  dining 
rooms.  There  is  also  a  sun  room  40  by  38  feet;  a  cafe  40  by 
20  feet,  and  an  extensive  upper  balcony,  as  seen  in  the 
accompanying  photograph,  which  with  the  various  corridors 
of  the  same  fiat  affords  an  opportunity  for  a  round  promen- 
ade of  fully  five  hundred  feet. 

Beautiful  fixtures  and  well  distributed  illumination  have 
also  been  made  a  feature.  Old  colonial  candle  fixtures  pre- 
serve the  original  effect  of  the  Royal  Duke's  banquet  hall, 
and  the  dining  room  plan  consists  of  inverted  alabaster 
saucers  with  oxidized  brass  fittings  and  red  tassels. 
Throughout  the  effect  is  pleasing  and  restful. 

Kent  House  is  reached  from  Quebec  city  by  a  splendid 
street  railw-ay  service  the  year  round.  In  summer  electric 
trains  run  every  few  minutes  and  even  during  the  winter  a 
half  hour  schedule  is  maintained.  The  passengers  leave  the 
cars  at  the  foot  of  the  falls  and  are  then  carried  up  an 
incline  of  nearly  300  feet  by  an  electric  elevator. 

The  recent  extension  and  improvements  to  the  Kent 
House  have  been  planned  and  superintended  by  Messrs. 
Stavely  and  Stavely,  architects,  under  the  direction  of  Mr. 
C.  E.  A.  Carr,  General  Manager  of  the  Q.  R.  L.  H.  &  P.  Co., 
and  executed  by  Mr.  L.  H.  Peters,  contractor. 


The  Quebec  Railway,  Light,  Heat  and  Power  Company 
is  taking  measurements  of  the  head  waters  of  the  Montmor- 
ency River  with  a  view  to  ascertaining  the  value  of  storage 
to  aid  their  hydraulic  plants  during  low  water  periods. 


During  their  sitting  in  Quebec  last  month  the  Commis- 
sion met  with  what  lawyers  are  pleased  to  call  "a  nice  point." 
A  complaint  was  received  from  the  residents  of  the  lower  town 
of  Quebec  that  the  rates  on  the  elevator  were  excessive  and 
the  commission  was  asked  to  make  an  enquiry  for  the 
purpose  of  having  the  charges  reduced. 

The  machinery  of  the  law  was  put  into  action  and  the 
proprietors  of  the  elevator  called  upon  to  supply  the  com- 
mission with  the  requisite  information.  This  they  refused 
to  do,  holding  that  the  elevator  was  not  a  "railway"  and  did 
not  therefore  come  under  the  jurisdiction  of  the  commis- 
sioners. 

Colonel  Hibbard.  chairman  of  the  Utilities  Commission, 
in  an  interview  with  the  Electrical  News,  said  that  he  did 
not  care  to  discuss  the  point.  "We  understand,"  he  said, 
"that  the  elevators  are  operated  by  a  cable  which  is  in  turn 
worked  by  electric  power  and  it  will  have  to  be  shown  at 
our  ne.xt  meeting  why  we  have  no  jurisdiction  over  such 
a  public  utility.    The  burden  of  proof  does  not  rest  with  us." 


Meeting  of  Conservation  Commission. 
The  Commission  of  Conservation  held  its  second  annual 
meeting  in  Quebec  on  January  18,  19  and  20.  In  his  opening 
address  the  chairman  of  the  Commission,  Hon.  Clifford 
Sifton,  gave  a  brief  review  of  the  work  of  the  Commission 
during  the  past  year,  touching  on  the  progress  of  the  various 
sections.  Speaking  on  the  subject  of  Canadian  water  powers, 
the  chairman  reiterated  his  opposition  to  the  project  of 
damming  the  St.  Lawrence  river,  and  referring  to  the  prob- 
able attitude  of  the  United  States  Congress,  said:  "It  seems 
unlikely  that  the  persons  seeking  the  authority  will  be  im- 
powered   by  the  United   States   Congress   to   carry  out  their 


New  Plant  for  Shediac,  N.  B. 

The  Shediac  Electric  Light  Company,  of  Shediac,  X.B. 
started  up  their  new  plant  on  December  ist,  1910.  The 
equipment  consists  of  two  18  inch  Kennedy  water  wheels 
and  a   C.   G.   E.  75  k.w.  2.300  volt,  60  cycle   generator.     The 


75  k.w.  Hydro-Electric  Plant  for  Shediac,  N.  B. 

transmission  line  is  35^2  miles  long.  The  street  lighting  is 
by  series  tungstens  with  Westinghouse  regulator.  Forty  32 
c.p.  units  have  been  installed  to  date.  Mr.  E.  A.  Smith  is 
the  managing  director  of  the  company. 


Personal  Mention 

Mr.  Wiliam  B.  Boyd  has  been  elected  to  full  membership 
of  the   British   Institute   of  Electrical    Engineers. 

Mr.  Harry  Breay,  of  the  electrical  firm  of  Culley  & 
Breay,  was  married  on  January  3rd  in  Hamilton,  to  Miss 
Jessie  Wier,  daughter  of  J.  H.  Wier,  Hamilton.  They  will 
reside  in  Fort  William,  where  Mr.  Breay  is  manager  of  the 
Fort  William  branch  of  this  firm. 

Mr.  William  H.  Browne,  a  prominent  consulting  en- 
gineer, formerly  general  manager  of  the  Westinghouse  in- 
terests in  New  York,  died  recently  at  his  home  in  Brooklyn. 
Mr.  Browne  was  well  known  in  Canada  as  the  manager  of 
the  Royal  Electric  Company  before  its  absorption  by  the 
C.   G.   E.   Co.,  and  later  as  manager  of  the   Montreal   Light, 
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Interior  Illumination 


Low    Voltage    Tungsten    System    in    a   large 

apartment-house — Ideal   distribution 

and   low   cost 

The  revolution  in  illumination  that  has  been  brought 
about  by  tungsten  lamps,  while  due  in  a  large  measure  no 
doubt  to  the  fact  that  tungsten  lamps  only  consume  about 
40  per  cent,  as  much  current  as  carbon  lamps  of  the  same 
size,  is  also  in  no  less  degree  due  to  the  fact  that  tungsten 
lamps   lend   themselves   both   to   manufacture   and   operation 
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Fig.  1— Wiring  plan  of  Royal  Cecil  Apartments 

at  low  voltages,  which  makes  possible  at  the  same  cost ,  a 
larger  number  of  smaller  lighting  units  and  so  a  much  bet- 
ter effect  both  from  an  aesthetic  and  illuminating  point  of 
view. 

The  number  of  low  voltage  tungsten  installations  in 
Toronto  alone  is  multiplying  rapidly.  When  it  was  found 
that  the  16  c.p.  no  volt  tungsten  lamp  was  proving  too 
fragile  for  ordinary  service ,  the  first  solution  was  a  lamp 
of  higher  power  with  its  corresponding  larger  and  more 
permanent  filament.     The  over  abundance  of  light  of  these 
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with  smaller  units  of  approximately  55  or  35  or  even  27}^ 
voltage  requirements  which  are  not  too  fragile  for  ordinary 
service  and  which  by  addition  and  grouping  admit  of  such 
a  variety  in  quantity  of  illumination  that  one  is  now  able 
to  produce,  at  a  minimum  cost,  a  condition  of  illumination 
that  leaves  little  to  be  desired. 

The  former  practice  also  of  operating  these  low  voltage 
lamps  in  series  on  a  no  or  higher,  volt  circuit  though  in 
general  satisfactory,  is  gradually  being  superceded  by  a 
simpler  arrangement  whereby  a  small  transformer,  placed 
inside  the  house,  cuts  the  service  voltage  down  to  one-half 
or  one-third  or  one-quarter,  as  may  be  required,  of  the 
leading  in  voltage  so  that  the  house  service  wires  which 
ordinarily  carry  (say)  no  volts  will  now  carry  55  or  34  or 
27^,  depending  on  the  type  of  lamp  the  consumer  decides 
to  use. 

A  very  successful  low  voltage  lighting  installation  has 
just  been  completed  in  the  Royal  Cecil  Apartments  on 
Jarvis  street,  Toronto,  a  building  comprising  some  forty 
odd  single  living  rooms,  in  addition  to  public  sitting  rooms, 
music   room,    dining   rooms,    barber    shop,   kitchen,    etc. 


Fig.  2— Small  low  voltage  Balancing  Transformer 

higher   powers,   for   small   rooms   especially,   has   been   their 
own  undoing  and   they  are  now  gradually   sharing  the   field 


Pig.  3 — Four  15  watt  haiiipa 
electrolier  for  living  room 


li'ig.  4 — Five  unit  fixture 
in  music  room 


The  accompanying  diagram  indicates  the  wiring  plan 
inside  the  building.  The  load  on  leaving  the  meter  is  dis- 
tributed as  nearly  as  possible  into  two  equal  parts.  Each 
section  being  regulated  by  a  small  balancing  transformer 
from  which  a  three-wire  system  differing  in  pressure  by 
about  57  volts,  as  shown,   serves  the  various  rooms. 

The   consumption    of   these   transformers   is   very   small, 
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representing  only  in  either  case  the  difference  between  the 
loads  on  the  two  sides  of  the  3-wire  system.  When  the 
load  is  exactly  balanced  no  current  whatever  passes 
through  the  transformer. 

The  distribution  of  the  load  will  be  understood  by  fur- 
ther reference  to  the  diagram. 

Lines  A  feed  the  apartments  section  with  220-15  watt 
57  volt  lamps  having  a  total  consumption  of  3300  watts. 

B  serves  the  halls  with  30-15  watt  units;  C  is  the  barber 
shop  section  with  20-15  watt  units;  D  is  dining  room  sec- 
tion with  ^40-15  watt  and  20-35  watt  lamps;  E  is  the  resi- 
dence and  reception  roortis  section,  carrying  SS-IS  watt 
and  15-35  watt  units — a  total  on  this  side  of  3,400  watts. 

The  service  mains  and  branch  mains  are  all  in  conduit. 
The  cut-out  panels  are  of  3^  inch  asbestos  lumber.  The 
switches  are  Diamond  H,  push,  flush. 

One  of  the  chief  objections  to  low  voltage  systems, 
that  domestic  apparatus,  irons,  toasters,  etc.,  cannot  be 
operated,  has  been  readily  overcome  in  this  case  by  carry- 
ing the  two  outside  service  wires,  between  which  the  pres- 
sure is   114  volts,   to  such  points  in   the   building  as  there  is 


Fig.  5 — Fourteen  35-watt  Lamps  in  the  Dining-room 

likely  to  be  any  demand  for  the  higher  voltage. 

The  special  114  volt  circuits  for  ironing  devices,  venti- 
lating fans,  etc.,  are  on  outside  lines  of  D. 

The  transformer  itself  is  shown  in  Fig.  2.  In  actual 
size  it  is  about  6  inches  square.  In  the  present  installation 
both  transformers  are  compactly  arranged  close  to  the  meter 
in  a  small  enclosed  cupboard  which  does  not  detract  in  any 
way   from   the   pleasing  appearance   of  the   room. 

The  general  appearance  and  effect  in  the  various  rooms 
is  highly  satisfactory.  Fig.  3  shows  a  typical  four-light 
electrolier  carrj'ing  four  15  watt  57^  volt  lamps,  in  alba 
shades.  As  a  result  of  this  arrangement  the  consumer  gets 
the  light  equivalent  of  three  16  c.p.  carbon  incandescents 
for  the  operating  cost  of  one,  with  the  added  advantage 
of  an  improved  appearance  and  a  much  more  even  distribu- 
tion of  light.  One  single  15  watt  unit  also  amply  lights 
each   bathroom. 

Fig.  4  shows  a  five  light  fixture  installed  in  the  music 
room,  particularly  handsome  in  design  and  approaching 
daylight  in  effect  in  the  entire  absence  of  shadows. 

In  the  dining  room,  fig.  5,  full  advantage  has  been 
taken  of  the  possibilities  of  evenly  distributing  the  light 
units.  There  are  absolutely  no  shadows,  and  while  the 
number  of  units  is  less  than  one  often  finds  installed  in  a 
room  of  the  same  dimensions,  the  lamps  here  are  only  35 
watt  size  and  yet  give  an  illumination  quite  as  satisfactory 
as  one  would  find  here  in  ordinary  daylight. 


The  Royal  Cecil  installation  was  planned  and  installed 
by  Mr.  Thomas  Jackson,  11  Sorauren  avenue,  Toronto,  who 
has  reason  to  be  congratulated  on  his  success  as  an  illum- 
inating enginer  and  expert  in  modern  house  wiring.  The 
transformers  and  some  of  the  lamps  were  supplied  by 
Chapman  &  Walker;  the  fixtures  by  the  W.  C.  Hunt  Brass- 
works  Co.,  and  the  majority  of  the  lamp  units  by  the  Sun- 
beam Co. 


Indirect  Illumination   popular   in    the   West — 
Sixty  installations  in   Winnipeg  alone — 
Various  types   of    bowl  to  suit 
all  Conditions 

No  more  convincing  proof  of  the  value  of  the  indirect 
system  of  illumination  is  needed  than  the  rapid  increase  of 
the  number  of  installations  which  have  been  made  in  \^'in- 
nipeg  and  other  western  points  during  the  past  year. 

The  first  successful  indirect  lighting  installation  in  the 
Canadian  Northwest,  so  far  as  we  are  able  to  learn,  was 
in  the  new  office  of  R.  G.  Dunn  &  Co.,  in  February,  1910. 
This  office  is  36  feet  by  84  feet,  11  feet  high,  divided  length- 
vkfise  by  a  series  of  columns  into  twelve  bays  14  by  18,  or 
approximately  250  square  feet  in  area.  Each  bay  is  supplied 
with  a  4-unit  fixture  containing  four  60-watt  clear  bulb  tung- 
sten units  and  an  X-ray  concentrating  type  of  reflector. 
There  are  no  desk  lamps  used  in  the  entire  office,  which  is 
one  of  the  best  illuminated  in  the  city,  the  illumination  ap- 
proximating 3.5  foot   candles. 


Fig.  1 — A  Shallow  Bowl  of  Spun  Brass 

The  success  of  this  installation  was  quickly  followed 
by  orders  from  the  Colonial  Grocery  Company,  the  Blue 
Ribbon,  Limited,  the  Prudential  Life  Company,  the  Can- 
adian Bank  of  Commerce,  the  Bank  of  Hamilton  and  others, 
including  many  of  the  best  residences  in  Winnipeg,  until  the 
total  of  indirect  lighting  installations  to  date  numbers  more 
than  sixty. 

The  Grand  Trunk  Pacific  Railway  Company  have  recent- 
ly also  become  very  satisfied  customers  and  are  using  this 
type  of  illumination  exclusively,  with  a  specially  designed 
fixture,  in  all  of  their  new  offices  and  stations  throughout  the 
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West.     Recent   installations    for   this   company   include    Vic- 
toria, Vancouver,   Edmonton  and  Saskatoon. 

Figures  i.  2  and  3  represent  different  types  of  bowl  used 
in  this  form  of  illumination.  Fig.  I  is  a  shallow  bowl  of 
spun  brass,  very  simple  in  design  and  is  obtainable  in  many 
different  finishes,  such  as  polished  brass,  verde-green,  dull 
Flemish  brass,  satin  brass,  etc.     Either  40  or  60  watt  lamps 


Fig  2— Shallow  Type  Ornamental  Bowl 

may  be  used  to  advantage.  Figure  2  represents  an  orna- 
mental Grecian  bowl,  shallow  type,  and  may  be  finished  in 
light  cream,  various  shades  of  ivory,  bronze  or  verde-green. 
The   maximum   capacity   is    seven    lamps    of   either   40   or   60 


Fig.  3 — Classics  Howl,  deeper  type 

watts.  This  fixture  is  more  decorative  than  fig.  i,  and  is 
suitable  for  church  parlors,  theatre  lobbies,  and  large  res- 
taurants  or   dining  rooms.     Fig.  3   is  a   deeper   type   of   the 


classic  bowl  and  may  be  finished  in  such  a  way  as  best  har- 
monizes with  its  surroundings.  It  is  planned  to  accommo- 
date one  or  more  units,  ranging  from  100  watts  to  250  watts 
each,  and  has  a  total  capacity  up  to  at  least  1,000  watts. 
With  these  fixtures  hotel  lobbies,  theatres,  large  halls  and 
lodges  may  be  efficiently  illuminated. 

Fig.  4  shows  an  installation  complete.  It  represents  the 
Hat  type  of  bowl  suspended  by  decorative  double  chains. 
These    blend    well    with    the    Grecian    marble    effect    of   the 


Fig.  4 — Indirect  lUuminatirn  of  a  Cafe 

cafe  which  they  illuminate.  It  will  be  noticed  that  the 
ceiling  here  is  deeply  panelled,  presenting  a  condition  very 
far  removed  from  the  ideal  for  reflection,  but  the  illumination 
effect,   notwithstanding,   is   highly   satisfactory   and   pleasing. 


The  twenty-two  combined  compartment  sleeping  and 
observation  cars,  which  were  recently  equipped  with  electric 
lights  by  the  Canadian  Pacific  Railway,  have  proved  such  a 
success  that  it  is  the  intention  of  the  company  to  further 
extend  the  use  of  this  improved  electric  lighting  system.  It 
will  be  applied  to  the  sleeping,  dining  and  parlor  cars  now 
being  constructed  at  the  Angus  shops,  for  the  coming  year's 
equipment.  The  apparatus  used  is  the  Stone  system,  which 
consists  of  a  dynamo  driven  by  a  belt  over  a  driving  pulley 
on  one  of  the  truck  axles  of  each  car,  as  recently  discussed 
in  the  Electrical  News.  Two  sets  of  storage  batteries  are 
used,  which  charge  or  discharge  as  the  load  varies,  which 
prevent  any  accidental  failure  of  the  light.  The  lighting  ar- 
rangements on  these  cars  have  been  very  carefully  studied 
to  provide  ample  light  for  reading  in  every  part  of  the  car, 
without  any  intense  glare  being  apparent  to  the  eye. 


The  Columbia  Metal  Box  Co.,  New  York,  announce 
that  they  have  moved  into  their  new  five-storey  and  base- 
ment factory  building  at  226-228  East  144th  street,  and  that 
the  growing  demands  for  their  materials  have  forced  them 
to  more  than  double   their  equipment. 
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A  Successful  Automatic  System. 

The  remarkable  development  of  the  business  of  the 
Canadian  Machine  Telephone  Company  in  the  city  of  Brant- 
ford,  its  extension  and  connection  with  the  network  of  tele- 
phones controlled  by  independent  companies  in  the 
southern  counties  and  its  expansion  to  the  several 
thriving  agricultural  communities  in  the  counties  of  Brant, 
Norfolk  and  Haldimand,  is  shown  in  some  measure  by  the 
accompanying  drawing  which  indicates  that  this  system,  with 
its  connections,  covers  with  an  efficient  network  of  telephone 
lines  practically  the  whole  area  lying  between  Otterville 
and  Langton  on  the  west,  Canfield  and  Rainham  on  the  east, 
Lake  Erie  on  the  south  and  stretching  away  beyond  Brant- 
ford  as   far  as   St.   George   to   the   north. 

It  must  be  remembered,  too,  that  this  is  the  work  of 
only  i8  months,  for  it  was  just  that  length  of  time  ago  that 
the    Lorimer    system    of    automatically    operated    telephones 
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The  Brantford  Automatic  System  and  its  Feeder 

commenced  operations  in  Brantford.  To-day  there  are  be- 
tween 800  and  850  automatic  telephones  in  use  in  the  city, 
in  addition  to  approximately  another  300  in  the  outlying 
towns. 

The  advantage  of  co-operation  between  the  various  con- 
tiguous independent  companies  is  also  seen  in  this  map. 
At  the  present  stage  the  independent  systems  can  boast  no 
long  distance  lines  like  the  Bel!  Company  and  the  more  iso- 
lated an  independent  plant  is,  the  more  curtailed  the  use- 
fulness of  a  telephone.  In  this  district,  however,  co-operation 
between  the  various  companies  has  resulted  in  the  building 
up  of  what  is  practically  a  long  distance  service  to  99  per 
cent,  of  the  users. 

Further,  this  company  expects  in  a  few  weeks  to  com- 
plete connection  with  the  independent  company  in  Ingersoll 
with  about  800  subscribers  in  that  district.  This  will  give 
connection  with  the  independent  lines  farther  west,  as  far 
as  St.  Thomas,  including  in  all  about  2,000  additonal  sub- 
scribers. This  will  add  materially  to  Brantford's  outside 
service  and  indicates  the  progress  the  independents  are  mak- 
ing in  rural  districts,  where  no  telephone  service  previously 
existed. 

The  rapid  increase  in  numbers  is  probably  the  best  testi- 


monial the  Canadian  Machine  Company  can  ask  of  the  satis- 
factory service  being  given  by  its  automatic  system.  It  is 
said,  however,  that  subscribers  are  very  free  to  express  their 
appreciation  of  its  various  features,  such  as  distinct  articula- 
tion, no  calls  to  answer  a  wrong  number,  no  cutting  in  on 
important  conservations  and  the  absence  of  many  other  little 
annoyances  so  often  experienced  with  a  poorly  operated 
manual  system.  To  all  appearance  this  system  has  come  to 
stay  and  will  doubtless  be  found  in  the  near  future,  now  that 
it  has  shown  itself,  not  a  clever  toy,  but  a  public  utility  of 
the  highest  order,  spreading  its  influence  in  every  quarter  of 
the  Dominion. 


Yarmouth  Telephone  System. 

American  Consul  A.  J.  Fleming,  writing  from  Yarmouth, 
Nova  Scotia,  says: — ■ 

The  Yarmouth  telephone  system,  which  up  to  two  years 
ago  gave  an  inadequate  service,  is  now  a  part  of  the  Nova 
Scotia  company,  with  headquarters  at  Halifax,  and  operates 
more  than  400  telephones  in  Yarmouth.  About  fifty  farmers 
living  within  ten  miles  of  the  city  have  also  installed  tele- 
phones, and  exchange  stations  have  been  established  at 
seven  towns  in  the  district,  covering  100  miles  of  wire  and 
having  in  each  place  6  to  52  telephones,  making  a  grand 
total   of  620  telephones   in   the   Yarmouth   system. 

In  the  local  system  there  are  now  1,070  miles  of  wire, 
of  which  327  miles  are  inner  cable,  192  miles  underground 
cable,  105  miles  aerial  wire,  and  a  large  quantity  duct  under- 
ground wire.  There  is  considerable  ordinary  pole  wiring, 
most  of  which  is  on  the  farmers'  lines  and  in  the  outskirts 
of  the  city,  but  which  is  gradually  giving  way  to  cables. 

The  local  manager  states  that  the  cost  of  the  system 
averages  from  $150  to  $175  per  mile,  completed  and  ready 
for  operation.  There  are  altogether  fifty  employees  of  the 
system,  including  operators,  linemen,  superintendents,  and 
electricians.  Operators  (girls)  are  paid  $15  to  $25  per 
month;   linemen,  $30  to  $40;   and   extra   men,  $60  to  $75. 

Nearly  all  the  wire  used  comes  from  England;  some 
from  the  United  States.  A  considerable  number  of  the  ap- 
pliances come  from  the  United  States.  Few  institutions  in 
this  part  of  the  Province  have  increased  as  has  the  telephone 
service,  and  the  company  is  extending,  enlarging,  and  im- 
proving its  system,  making  every  endeavor  to  keep  abreast 
of  the  times  in  improvements  and  modern  appliances. 


Bell  Telephone  Changes. 

The  following  internal  changes  took  place  in  the  Montreal 
offices  of  the  Bell  Telephone  Company  on  January  ist,  caus- 
ing the  operations  of  the  company  to  be  conducted  by  two 
departments,  the  Operating  Department  and  the  Plant  De- 
partment. The  Operating  Department  under  the  direction 
of  the  General  Superintendent,  now  takes  charge  of  all  mat- 
ters pertaining  to  the  securing  of  business,  collection  and 
accounting  of  revenue,  relations  with  the  public  and  the 
operations  of  the  exchanges  and  lines  of  the  company. 
The  Plant  Department,  under  the  direction  of  the  General 
Superintendent,  takes  charge  of  the  construction  and  main- 
tenance of  all  outside  plans,  installation  and  maintenance  of 
subscribers'  eciuipment.  the  maintenance  of  all  switchboards, 
except  those  installed  by  the  manufacturer.  This  depart- 
ment will  also  take  charge  of  the  company's  real  estate,  with 
the  exception  of  the   Head   Office  building  in   Montreal  and 
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the  Adelaide  street  building  in  Toronto,  and  the  Supply  De- 
partment premises. 


Mr.  D.  Crozier,  of  Merrickville,  a  lockmaster  on  the 
Rideau  canal,  has  a  telephone  fitted  in  his  house,  and  the 
Bell  Telephone  Company  agreed  to  give  him  connection  with 
Burritt's  Rapids  and  Kilmarnock  for  $15  a  year.  The  tele- 
phone has  been  in  some  time,  and  the  contract  had  been 
carried  out,  but  last  August  the  connection  with  the  two 
places  in  question  was  cut  off,  and  Mr.  Crozier  was  told 
that  as  his  was  the  only  telephone  in  Merrickville  with  out- 
side connection  it  did  not  pay  to  operate  it.  Mr.  Crozier 
took  the  matter  to  the  Railway  Commission,  and  the  com- 
pany was  ordered  to  put  in  the  connection  again  until  the 
expiration  of  the  contract,  which  is  next  April  30th.  Chair- 
man Mabee  ruling  that  if  the  agent  of  the  company  en- 
tered into  this  contract  it  must  be  observed. 


Following  the  recent  judgment  of  Chairman  Mabee,  of 
the  Dominion  Railway  Commission,  that  the  Bell  Telephone 
Company  must  give  the  same  rates  to  all  parts  of  the  city 
of  Toronto,  the  citizens  of  Ahuntsic,  a  newly  annexed  sec- 
tion of  Montreal,  have  petitioned  the  Bell  Company  for  the 
same  rates  as  is  charged  in  the  older  city. 


Telephone   Supplies  for   China. 

The  Daily  Consular  and  Trade  Reports  contain  the  fol- 
lowing reference  to  telephone  conditions  in  China: — 

"An  American,  just  from  Peking,  informs  me  that  a 
member  of  the  Yu  Ch'uan  Pu  (Board  of  Communications), 
which  controls  the  telephone  system,  expressed  himself  en- 
thusiastically in  favor  of  telephone  extension  in  China,  and 
said  that  he  believed  that  every  city  of  sufficient  magnitude 
within  the  Empire  would  possess  telephone  facilities  within 
a  very  few  years.  It  need  hardly  be  suggested  that  American 
manufacturers  who  are  not  already  in  touch  with  the  Board 
of  Communications  should  send  representatives  to  Peking. 
I  am  strongly  impressed  with  the  possibilities  of  the  mar- 
ket for  telephones  in  north  China." 


Progress  in  the  West. 

The  annual  report  of  the  Alberta  Government  telephones 
has  just  been  made  public,  and  shows  an  increase  of  568  tele- 
phones over  last  year  or  about  33  per  cent.  The  revenue 
increase  is  $11,041.  Branch  exchanges  will  be  installed  in 
Edmonton   and   Calgary. 


Beginning  with  the  present  month,  the  British  Columbia 
Telephone  Company  will  commence  the  publication  of  a 
monthly  magazine  covering  the  territory  in  which  it  oper- 
ates in  British  Columbia.  The  publication  will  be  a  sixteen- 
page  one  devoted  particularly  to  the  interests  of  the  em- 
ployees but  at  the  same  time  dealing  with  the  telephone 
business  in  general. 


construction  of  a  cable  ship.  The  equipment  is  to  be  secured 
in  England,  while  the  hull  will  be  built  in  Vancouver. 
The  vessel  will  be  about  125  feet  in  length,  being  some- 
what smaller  than  the  Restorer.  The  total  cost  of  the  ship 
will  approximate  $35,000. 


Mr.  C.  H.  Sears,  the  manager  of  the  Chilliwack  Tele- 
phone Co.,  has  been  appointed  by  the  city  of  Chilliwack  as 
inspector  of  electric  wiring.  He  has  also  consented  to  act 
for  the  British  Columbia  Electric  Railway  Company  as  their 
inspector  for  the  township  until  such  time  as  an  official  is 
appointed  by  the  rural  council.  No  connection  will  be  made 
in  future  by  the  B.  C.  Electric  Company  for  lights  until  a 
certificate  of  inspection  has  been  presented  to  the  company. 


The  experiment  made  by  the  Canadian  Pacific  Railway 
in  train  dispatching  by  telephone  has  proved  so  satisfactory 
that  a  further  2,000  miles  of  track  is  to  be  fitted  with  tele- 
phones for  thi.s  purpose,  making  a  total  of  4,254  miles  in 
operation. 


The  better  to  enable  the  British  Columbia  Telephone 
Company  to  lay  its  new  paper  pupin  coil  cable  from  Van- 
couver to  Victoria,  and  for  the  purpose  of  making  prompt 
repairs  to  any  future  breaks  in  the  Gulf  of  Georgia  and 
Eraser   River   cables,   the   company   has  just  decided  on   the 


A  company  of  ten  prominent  Arrow  Lakes  ranchers 
and  merchants  has  been  formed  for  the  purpose  of  operat- 
ing a  telephone  service  between  Arrowhead  and  Robson. 
Application  for  articles  of  incorporation  have  already  been 
made  and  details  of  the  proposed  scheme  will  be  announced 
later.  Such  a  telephone  line,  if  built,  would  prove  of  im- 
mense advantage  to  settlers  living  between  the  two  points, 
and  the  men  forming  the  company  have  reason  to  believe 
the  enterprise  would  prove  a  financial  success. 


The  city  of  Edmonton  will  spend  $130,000  during  191 1  in 
telephone  extensions  and  improvements. 


An  important  work  undertaken  by  the  Dominion 
Government  in  British  Columbia  has  just  been  com- 
pleted in  the  closing  of  the  final  link  in  the  iron  circle 
of  the  Kamloops-Okanagan  telephone  system  by  the  con- 
struction of  a  new  telephone  line  between  Kamloops  and 
Vernon  by  way  of  Grand  Prairie.  In  its  completed  state 
the  government  telephone  line  now  runs  in  a  full  circle  from 
Kamloops  through  Nicola,  Hedley,  Penticton,  Kelowna  and 
Vernon  back  to  Kamloops,  with  these  six  offices  acting  as 
connecting  points.  In  addition  there  are  three  spurs,  Kam- 
loops to  Little  Fort  Nicola  to  Lower  Nicola  and  Vernon  to 
Lumby. 


A  special  committee  appointed  by  the  City  Council  of 
Vancouver  to  look  into  the  desirability  of  establishing  a 
dual  system  of  telephones,  the  competing  system  in  all 
probability  to  be  of  the  automatic  type,  has  reported 
against  the  advisability  of  a  competing  system. 


Miscellaneous. 
Rumors  are  afloat  of  an  important  telephone  and  tele- 
graph merger.  The  American  Telephone  and  Telegraph 
Company,  who  recently  obtained  a  controlling  interest  in 
the  Western  Union  Cable  Co.,  and  were  already  the  virtual 
proprietors  of  the  American  section  of  the  Bell  Telephone 
Co.,  are  now  reported  to  be  after  the  Anglo-American  Tele- 
graph Company.  A  director  of  the  latter  company  recently 
left  Montreal  after  a  visit  to  inspect  the  Canadian  property 
and  negotiations  are  to  be  transferred  from  London  to  New 
York,  where  an  important  meeting  was  held  on  January 
17.  It  is  expected  that  even  if  a  merger  is  not  the  immediate 
result  of  this  meeting,  a  working  arrangement  will  be  ar- 
rived at. 


Mr.  S.  S.  Dickenson,  General  Superintendent  of  the 
Commercial  Cable  Company,  died  recently  at  his  home  in 
New  York.  Mr.  Dickenson  was  widely  known  throughout 
Nova  Scotia,  and  the  news  of  his  death  comes  as  a  shock 
to  a  host  of  friends  and  acquaintances.  He  had  been  ailing 
for  a  year  or  more,  though  able  to  attend  to  his  office  duties 
until  very  recently. 


The  Tclcgraphone  Company  has  opened  offices  in 
Montreal  for  the  exploitation  of  their  machine,  an  adapta- 
tion of  the  phonograph  idea  based  on  the  discovery  of 
Professor  Polsen,  of  Copenhagen,  that  electricity  magnifies 
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in  points  only  and  does  not  spread.  The  machine  consists 
of  a  dynamo  driving  two  drums  upon  which  is  wound  a 
highly  tempered  steel  wire.  This  wire  passes  between  two 
small  magnets  which  when  placed  in  the  field  of  a  telephone 
circuit  receive  the  current  vibrations  and  correspondingly 
magnetize  the  wire.  On  the  wire  being  returned  through 
the  magnets  the  reverse  process  comes  into  operation  and 
every  variation  of  the  voice  can  be  heard  over  the  'phone. 
These  records  can  be  kept  indefinitely  or  used  repeatedly, 
as  fresh  sound  vibrations  appear  to  totally  destroy  any 
previous  magnetism.  The  machine  is  at  present  manufac- 
tured in  the  United  States,  but  it  is  proposed  later  to  manu- 
facture in  Canada  also. 


.\  submarine  telephone  cable  has  been  laid  between 
Dover  and  Cape  Grinez  similar  to  the  one  which  traverses 
Lake  Constance.  The  efficiency  of  the  cable  is  increased  by 
loading  coils  at  intervals  of  one  mile.  These  coils  reduce 
the  distortion  of  the  current  impulses  and  make  the  spoken 
sounds  more  distinct. 


The  Marconi  Wireless  Telegraph  Company's  new  sta- 
tion at  Port  Arthur  is  completed  and  in  working  order  and 
commercial  messages  will  now  be  accepted.  It  was  operated 
for  the  first  time  December  17,  and  several  congratulatory 
messages  were  exchanged  between  local  citizens  and  resi- 
dents of  other  towns  which  have  wireless  stations,  princi- 
pally Duluth.  Mayor  Matthews,  of  Port  Arthur,  sent  greet- 
ings to  the  Mayor  of  Duluth. 


The  Town  Council  of  New  Liskeard  has  signed  a  peti- 
tion to  the  Provincial  Government,  asking  the  Province  to 
buy  out  the  Bell  Telephone  system  and  operate  it  as  a  public 
service.  This  petition  was  submitted  by  the  Municipal  Union 
of  the  Province. 


The  Michigan  Central  has  decided  to  follow  the  ex- 
ample set  by  the  C.  P.  R.  and  Grand  Trunk  railways,  and 
equipment  has  been  ordered  for  a  telephone  line  between 
Windsor  and  St.  Thomas,  and  it  is  understood  that  the  line 
will  be  extended  to  London. 


The  new  year  in  Prince  Edward  Island  was  celebrated 
by  the  opening  of  telephone  communication  between  the 
Island  and  the  mainland.  It  is  now  possible  to  telephone 
from  Charlottetown  to  Pictou,  Sydney,  Halifax,  Windsor 
and  Amherst.  It  is  understood  the  new  cable  will  be  used 
for  the  common  purpose  of  telephone  and  telegraph  ser- 
vice. The  company  is  known  as  the  Prince  Edward  Island 
Telephone  Company.  Mr.  H.  J.  Palmer  is  president,  and 
Mr.  Walter  Grant,  manager  for  the  province. 


The  sixth  annual  meeting  of  the  pioneer  telephone 
company  in  West  Elgin,  the  Wallacetown  and  Lake  Shore 
Telephone  Company,  was  held  recently  in  Wallacetown,  when 
a  very  satisfactory  report  was  presented.  There  remained 
on  hand  after  all  debts  had  been  paid,  $698.28.  The  usual 
6  per  cent,  dividend  was  declared.  The  following  officers 
were  elected  for  1911:  President,  Jas.  Lunn,  Port  Talbot; 
Vice-president,  Irenum  Shipley,  Wallacetown;  Secretary- 
Treasurer,  Jas.  Bobier,  Wallacetown;  Directors,  W.  H.  Bole, 
West  Lome,  and  H.  V.  Sutherland,  Fingal. 


A  bill  is  being  discussed  in  Washington  whicli  amends 
the  Burton  Law  to  the  extent  of  allowing  an  additional 
diversion,  not  exceeding  20,000  cubic  feet  a  second  from  the 
Niagara  River  above  the  falls.  The  hill  also  would  do  away 
with  the  restriction  of  iiupnrl  nf  power  from  the  Canadian 
side. 


Industrial    Notes 


Belliss  &  Marcom  Steam  Turbines 

Messrs.  Belliss  &  Morcom,  Engineers,  of  Birmingham, 
who  have  within  the  last  few  years  introduced  a  steam  tur- 
bine of  their  own  design,  report  very  successful  progress 
with  it.  Within  the  last  few  weeks  they  have  secured  an 
important  order  from  the  Birmingham  Corporation  Elec- 
tricity Supply  Department  for  eight  1,000  k.w.  Belliss  ex- 
haust steam  turbines  running  at  1,500  r.p.m.  to  work  in 
conjunction  with  a  similar  number  of  Belliss  1,500  k.w. 
reciprocating  engines  in  the  Summer  Lane  Station,  Birming- 
ham. These  exhaust  turbines  will  run  in  parallel  with  the 
alternating  current  reciprocating  sets  in  the  station.  Repeat 
orders  have  also  recently  been  received  for  Belliss  high 
pressure  steam  turbines  from  the  Aston  Manor  Corpora- 
tion and  from  the  City  of  Johannesburg  in  South  Africa, 
the  latter  of  3.000  k.w.  capacity.  Messrs.  Laurie  &  Lamb, 
Board  of  Trade  Building,  Montreal,  are  Canadian  agents 
for  this  firm. 


New  Two-Wire  Plug  Cutouts 

A  new  two-wire  line  of  Edison  plug  cutouts  have  been 
designed  by  the  Duncan  Electrical  Co.,  Ltd.,  of  Montreal,  the 
principal  features  of  which  are  that  the  shipping  weight  is 
about  ten  per  cent,  lighter,  yet  they  are  stronger  on  account 
of  the  better  distribution  of  the  porcelain.  Provision  is  made 
by  one  elongated  hole  for  the  retaining  screws  in  order  to  re- 
lieve the  strain  and  permit  of  better  adjustment,  preventing 
the  rocking  of  the  cutout  on  its  seat.  The  design  is  such 
that  Vs"  air  space  is  allowed  underneath  and  the  main  body 
rests  on  spots  so  adjusted  as  to  give  a  firm  position.  The 
wiring  features  have  been  taken  care  of,  and  an  easier  method 
of  introducing  the  wires  are  provided  for.  The  porcelains 
are  clean  cut  and  in  all  is  a  workmanlike  product.  Other 
new  and  interesting  lines  are  under  way,  and  will  soon  be 
marketed  by  this  young  and  progressive  firm. 


Will  Operate  Outside  Underwriters'  Association 

The  newest  insurance  company.  The  Provincial,  of 
Bolton,  England,  has  established  a  branch  and  commenced 
business  in  Canada  on  January  1st.  This  company  was 
founded  towards  the  end  of  1903  with  a  nominal  capital  of 
$250,000,  of  which  $150,000  was  subscribed  and  $375,000  paid 
up.  The  business  has  been  under  the  chairmanship  of  Sir 
James  W.  Scott,  bart.,  a  well-known  North  of  England  cot- 
ton man,  and  while  carrying  all  the  usual  risks  of  fire,  burg- 
lary, accident  and  guarantee,  has  proceeded  strictly  on  the 
lines  of  selection  rather  than  building  up  a  large  premium 
income.  It  will  be  operated  in  Canada  outside  the  Canadian 
Underwriters'  Association,  Messrs.  Willis  Faber  and  Com- 
pany, of  Canada.  Ltd.,  being  the  representatives. 


New  Offices  for  National  X-Ray  Company 

The  National  X-Ray  Reflector  Co.,  of  Chicago,  an- 
nounce the  removal  of  their  general  offices  and  display  sales- 
rooms, owing  to  the  necessity  of  securing  larger  quarters, 
to  the  ground  floor  of  the  new  Brook's  Building,  corner 
Jackson   Boulevard  and  Franklin  street. 


Canadian  Tungsten  Movements 

Mr.  \\'.  T.  Grose,  the  Montreal  Manager  for  the  Can- 
adian Tungsten  Lamp  Co.,  has  been  for  some  time  laid  up 
with  la  grippe.     He  is  now  about  again  and  is  on  his  trip  east. 


Mr.  .A.  L.  Woolf,  special  representative  of  the  Canadian 
Tungsten  Lamp  Co.,  spent  the  Christmas  holidays  in  New 
York,  and  left  on  the  isth  inst.  for  Halifax  and  the  far  east. 
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Jones  &  Glassco  Company  Pamphlet 

Jones  &  Glassco  have  published  an  interesting  little 
pamphlet  giving  approximate  comparative  costs  of  electric 
power  using  belt  and  chain  drive.  In  a  list  of  Canadian 
towns  given,  the  saving  per  useful  horse  power  per  year  by 
using  chain  instead  of  belt  varies  all  the  way  from  $2.42  up 
to  $12.38.  In  this  comparison  it  is  pointed  out  that  the  cal- 
culations are  based  on  the  maximum  efficiency  (80  per  cent.) 
of  belt  drive,  but  the  minimum  efficiency  (95  per  cent.)  of 
chain  drive. 


Weston  Instruments  for  Toronto  Hydro 

The  Toronto  Hydro- Electric  system  has  accepted  the 
Weston  Electrical  Instrument  Company's  tender  for  alter- 
nating current  switchboard  instruments  for  the  new  sub- 
stations in  Toronto.  These  instruments  are  an  entirely  new 
product  of  the  Weston  Electrical  Instrument  Co.,  and  repre- 
sent in  each  case  a  distinct  improvement  over  any  existing 
types.  They  are  dead  beat,  extremely  sensitive  and  possess 
a  high  degree  of  accuracy.  Mr.  A.  H.  W.  Joyner  is  the  To- 
ronto representative  of  the  Weston  Electrical  Instrument 
Company. 


Le  Valley  Vitae  Carbon  Brush 

The  Electrical  Maintenance  &  Repairs  Co.,  Toronto,  are 
now  handling  the  celebrated  Le  Valley  Vitae  Carbon  Brush 
for  motors  and  dynamos,  for  which  they  claim  many  points 
of  superiority  over  any  other  brush  on  the  market.  With 
the  very  highest  grade  of  carbon  procurable  under  the  most 
scientific  processes,  is  compressed  a  lubricant  of  very  low 
resistance  and  of  such  a  nature  that  it  prevents  excessive 
wear  of  the  commutator,  giving  a  high  conductivity  and  run- 
ning cool  and  nsoiseless.  The  resistance  of  the  brush  length- 
wise and  across  the  width  is  low,  but  through  the  thickness 
is  comparatively  high.  This  has  the  effect  of  eliminating  the 
sparking  of  the  bars  under  short  circuit  by  the  brush. 
Brushes  of  this  carbon  give  the  commutator  that  smooth, 
glossy,  hard  bronze  finish  so  desired  by  all  experienced 
engineers,  which  is  practically  indestructible  when  once 
acquired.  A  full  stock  of  this  brush  is  carried  by  the  above 
firm  in  sheets  of  the  different  thicknesses,  from  which 
brushes  are  cut  to  order. 


Miscellaneous 

The  Radiant  Electric  Co.  are  working  on  a  new  design 
for  a  complete  electric  range  which  a  large  apartment  house 
in  Western  Canada  proposes  to  install.  If  a  satisfactory 
design  can  be  procured  the  order  will  be  a  large  one,  prob- 
ably in  the  neighborhood  of  100  units. 


The  Ontario  Hydro-Electric  Commission  have  placed 
an  additional  order  for  about  40  car  loads  of  red  cedar  poles 
with  the  Western  Lumber  and  Pole  Company,  of  Denver, 
Colo.   ■ 


A  report  concerning  the  destruction  of  forest  moths  by 
electric  lights  and  certain  machines,  as  conducted  in  Zit- 
tau.  Saxony,  in  August,  1910,  has  been  received.  This  report 
says  that  the  destruction  of  the  moths  by  electric  lights,  as 
conducted  at  Zittau,  can  not  be  recommended  as  a  com- 
plete success. 


Prof.  Dugald  C.  Jackson,  of  the  Massachusetts  Institute 
of  Technology,  expert  adviser  of  the  Massachusetts  Highway 
Commission  in  telephone  matters,  and  I'resident  of  the 
American  Institute  of  Electrical  Engineers,  has  been  retain- 
ed by  the  British  Government  to  advise  the  Postmaster- 
General  in  regard  to  the  value  of  the  great  telephone  pro- 
perty which  the   Government  is  this  year  to  purchase  from 


the  operating  companies  and  make  a  part  of  the  national 
Postoffice  organization.  Prof.  Jackson  sailed  for  England 
on  January  18  by  the  steamship  Lusitania,  for  a  week's  con- 
ference with  the  Postmaster-General. 


The  Canada  Gazette  announces  the  issue  of  letters 
patent  incorporating  the  National  Hydro-Electric  Company 
for  the  purpose  of  carrying  on  an  electric  light,  heat  and 
power   business  in   all   its   branches,   in   Montreal. 


The  New  Zealand  Government  have  decided  to  develop 
the  principal  water  powers  of  the  Dominion.  To  this  end, 
the  sum  of  £500,000  ($2,500,000)  has  been  appropriated  by 
Parliament — £300,000  ($1,500,000)  appears  in  the  estimates 
for  immediate  construction  work.  When  tenders  are  in- 
vited our  Trade  Commissioner  will  endeavor  to  secure  par- 
ticulars so  that  Canadian  manufacturers  may  have  an  oppor- 
tunity of  tendering. 


Guelph  Street  Lighting 

It  is  intended  to  light  the  streets  entirely  by  means  of 
multiple  lamps,  and  100  watt  lamps  will  likely  be  used 
throughout.  Tungsten  arcs  are  used  at  prominent  intersec- 
tions. For  general  illumination  brackets  carrying  Wheeler 
radial  wave  refiectors  are  used.  On  the  main  business  street 
multiple  arms  are  being  designed  to  carry  100  watt  tungsten 
lamps  in  opaque  glass  balls.  These  will  likely  be  mounted 
on  the  trolley  poles  and  provided  with  a  satisfactory  spring 
suspension  for  the  lamps.  The  lamp  circuits  are  controlled 
by  series  solenoid  switches  specially  designed  for  the  pur- 
pose and  operated  through  the  old  series  arc  circuit. 
Power  Rates 

The  rates  for  Guelph  have  been  fixed  as  follows: — 

1.  $1.00  per  month  per  h.p.  of  rating  or  demand. 

2.  Meter  rate  on  all  energy  consumed  up  to  150  k.w. 
hours  per  h.p.  of  rating  or  demand  as  above,  as  follows: — 

Up  to  10  h.p.,  ij^c.  per  unit. 
11-40  h.p.,   ic.  per  unit. 
41-100  h.p.,  J^c.  per  unit, 
loi  up,  %c.  per  unit. 

3.  Meter  rate  of  2-5C.  per  unit  on  all  energy  consumed 
over  150  k.w.  hours  per  h.p.  of  rating  or  demand  (150  k.w. 
hours  equals  8  hours  use  of  each  h.p.) 

This  will  bring  the  price  of  power  to  the  consumer,  de- 
pending on  amount  taken,  from  $22  to  $35  per  h.p.  per  an- 
num. 

Ten  per  cent,  discount  is  allowed  for  prompt  payment 
on  all  accounts. 


A  New  Engineering  Firm 

Mr.  M.  B.  Logan  has  recently  severed  his  connection 
with  Siemens  Bros.  Dynamo  Works,  Ltd.,  and  has  opened 
up  offices  with  Mr.  C.  T.  Bowring  as  Consulting  Engineer 
under  the  name  of  Bowring  &  Logan,  at  34  Victoria  street, 
Toronto.  Mr.  Logan,  who  is  well  known  in  Toronto,  has 
for  a  number  of  years  been  connected  with  Siemens  Bros., 
both  in  Europe  and  Canada.  Mr.  Bowring  has  had  long 
experience  in  the  United  States  with  the  Westinghouse 
Electric  &  Manufacturing  Co.,  and  been  identified  with  a 
large  number  of  their  installations. 


Preparations  to  prosecute  the  electrical  trust,  which  the 
Department  of  Justice  characterizes  as  the  "greatest  trust  in 
the  world,'  have  been  completed  by  Attorney-General  Wick- 
ersham,  of  the  United  States  Government.  The  first  suit, 
it  is  said,  will  be  aimed  at  the  Association  of  Licensed  Man- 
ufacturers of  Incandescent  Electric  Lamps,  the  principal 
component  parts  of  which  are  the  General  Electric  and  the 
Westinghouse  Companies  and  the  National  Electric  Lamp 
Company,  which  is  controlled  by  the  General  Electric. 
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QUESTIONS  AND  ANSWERS 


GENERAL   RULES   TO   BE   OBSERVED    BY   CORRESPONDENTS: 

1.  All    enquiries    will    be    answered    In    the    order    received,    unless 

special    cinjunislances    wui-rant   other   action. 

2.  Questions    to   be  answered    in    any   specilled    issue,    should   be   In 

our  hands  by  the  close  of  the  month  preceding  publication. 

3.  Questions    should    be    conlined    to    subjects    of    general    interest. 

'Ihose  pertaining  to  tlie  relative  value  ol  dirterent  makes  of 
apparatus,  or  which  for  intelligent  treatment,  sliould  be 
placed  In  the  hands  of  a  consulting  engineer,  cuauol  be  con- 
sidered   in    this   department. 

4.  To  avoid   trouble  and   unnecessary  delay,   correspondents  should 

state  their  questions  clearly,  so  that  there  can  bo  no  possible 
doubt  as   to   tlie  information   rei-iuired. 

5.  In  all  cases  the  names  of  our  correspondents  will  be  treated  con- 

tidentlally. 


Theory  of  the  Compensated  Wattmeter. 

Q. — Would  you  please  explain  to  me  the  theory  and 
connections  of  the  compensated  wattmeter? 

A. — This  type  of  instrument,  which  ,js  made,  so  far  as 
we  are  aware,  only  by  the  Weston  Co.,  is  one  arranged  so 
that  it  gives  a  true  indication  even  when  connected  so  that 
it  is  measuring  the  consumption  bfcits  own  potential  circuit 
as  well  as  the  true  load.  This  is  a  very  handy  feature,  as 
occasionally  it  is  inconvenient  or  undesirable  to  connect 
the  shunt  coil  of  the  meter  in  front  of  its  current  coil,  as 
for  instance  when  there  is  a  considerable  drop  between  the 
load  and  the  point  where  the  wattmeter  is  connected  in. 
If  the  potential  be  taken  oflf  at  this  latter  point  the  watt- 
meter reads  high  to  an  amount  depending  on  the  drop,  while 
on  the  other  hand,  if  taken  oflf  at  the  load,  the  wattmeter 
reads  high,  unless  compensated  by  the  amount  of  its  shunt 
circuit  current.  The  error  may  or  may  not  amount  to  any- 
thing appreciable,  depending  on  the  relative  values  of  the 
load   and   potential   circuit   currents. 

This  compensation  is  provided  by  a  small  coil,  in  series 
with  the  potential  circuit,  but  wound  turn  for  turn  alongside 
of,  and  connected  opposite  to,  the  series  field.  This  ob- 
viously compensates  for  the  shunt  current  in  the  series  field, 
and  so  the  instrument  reads  correctly  even  when  measuring 
its  own  shunt  consumption.  For  use  when  connected  in  the 
ordinary  way,  that  is,  with  its  shunt  in  front  of  its  current 
coil,  these  meters  are  provided  with  a  third  shunt  terminal, 
which  is  tapped  into  the  shunt  circuit  just  in  front  of  the 
turns  that  are  wound  with  the  series  field,  a  small  resist- 
ance being  connected  in  series  with  it,  to  compensate  for  the 
resistance  of  these  turns,  as  they  are  cut  out  of  circuit  when 
the  third  binding  post  is  used. 


motor,  so  why  should  the  two  not  behave  in  the  same  way? 

A. — The  direct  motor  tends  to  speed  up  with  an  increase 
of  field  strength,  due  to  the  greater  pull  exerted  between  the 
armature  current  and  the  stronger  field.  At  the  same  time 
the  stronger  field  produces  a  greater  counter  E.  M.  F., 
which  in  turn  reduces  the  armature  current,  this  lessened 
current  naturally  exerting  a  smaller  pull  on  the  field.  The 
result  of  this  is  that  the  motor  tends  to  slow  down,  and 
as  the  latter  force  is  greater  than  the  one  tending  to  speed 
up  the  motor,  the  net  result  is  a  reduction  in  speed  with 
inciease  of  field  strength. 

In  a  commutating  ineter  anincrease  of  field  strength  pro- 
duces practically  no  change  in  the  counter  E.  M.  F.  of  the 
armature,  because  there  is  practically  no  counter  E.  M.  F. 
present  in  a  meter  armature,  nearly  all  the  potential  of  the 
circuit  being  expended  on  the  resistance  which  is  in  series 
with  the  armature.  This  being  the  case,  there  is  no  speed 
reducing  tendency  present,  and  as  the  meter  tends  to  speed 
up,  just  as  in  the  case  of  the  inotor,  because  of  the  stronger 
pull  between  the  strengthened  field  and  the  armature,  the 
net  result  is  faster  speed  with  a  stronger  field,  and  vice  versa. 

It  should  be  noted  that  the  motors  and  tne  meter  dififer 
in  another  important  particular,  and  that  is,  that  in  the 
former  the  field  is  energized  by  the  potential,  the  armature 
carrying  the  series  current,  whereas  in  a  meter  it  is  just  the 
other  way  round. 


Instruments  of  D'Arsonval  Type. 

Q. — What  is  the  D'Arsonval  type  of  instrument? 

A. — It  is  an  instrument  employing  the  D'Arsonval  prin- 
ciple, which  is  that  of  a  pivoted  coil  arranged  within  the 
omission  poles  of  a  permanent  magnet  so  that  the 
coil  turns  to  one  position  or  another  as  more  or  less  current 
is  put  through  it.  It  is  employed  in  the  majority  of  direct 
current  indicating  instruments,  but  obviously  it  is  not  suit- 
able for  alternating  current  work,  as  in  that  case  the  coil 
would  either  keep  up  a  continuous  swinging  movement  from 
one  side  to  the  other,  in  an  endeavor  to  follow  the  alterna- 
tions of  the  current,  or  else  there  would  be  no  movement 
whatever.  The  name  comes  from  that  of  a  French  scientist, 
D'Arsonval,  who  first  employed  the  principle  when  design- 
ing the  galvanometer  which  bears   his  name. 


Opposite  Effect  of  Increased  Field  on  Motor  and  Meter. 

Q. — Why  is  it  that  a  shunt  wound  direct  current  motor 
slows  down  with  increase  of  field  strength,  whereas  a  direct 
current  commutating  meter  speeds  up  as  the  lield  strength 
increases.     This  type  of  meter  is  but  a  small  direct  current 


Effect  on  Second  Motor  When  Street  Car  Wheels  Slips. 

Q. — When  one  of  the  wheels  of  a  street  car  starts  to 
slip,  does  it  put  more  load  on  the  other  motor? 

A. — It  all  depends  whether  the  motors  are  operating  in 
series  or  in  parallel.  If  the  former,  the  slipping  of  one  mo- 
tor lessens  the  load  on  the  other,  because  the  increased 
speed  of  the  former  creates  a  much  larger  counter  E.  M.  F. 
than  the  two  inotors  were  formerly  producing,  and  hence 
the  current  drops.  Obviously,  when  the  motors  are  in  series, 
the  current  is  the  same  in  both,  and  so  the  slipping  of  either 
or  both  motors,  when  they  are  in  series,  means  a  reduction 
in  the  load  of  both. 

The  contrary  is  the  case  when  the  motors  are  in  par- 
allel, as  a  slippage  in  one  means  that  it  ceases  to  do  its  share 
of  the  work,  and  as  there  is  no  connection  between  the  two 
counter  E.  M.  F's.,  the  load  on  the  other  goes  up. 


What  is  an  Acyclic   Generator? 

Q. — Would  you  please  tell  me  what  an  acyclic  gener- 
ator is. 

A. — .^n  acyclic  generator  is  primarily  one  which  pro- 
duces nothing  but  direct  current,  that  is,  the  currents  in 
the  armature  are  always  in  the  one  direction,  as  distinguish- 
ed from  the  ordinary  direct  current  machine,  which  gen- 
erates alternating  current  in  the  armature,  but  rectifies  it 
by  means  of  a  commutator  before  it  is  delivered  in  the  line. 
The  acyclic  machine  produces  uni-directorial  current  in  its 
armature  conductors  by  means  of  having  all  field  poles  of 
one  polarity,  the  shaft  being  used  as  a  magnetic  return. 
As  the  voltage  generated  in  each  conductor  must  necessarily 
be  low,  the  generator  has  to  be  equipped  with  a  number 
of  slip  rings  and  brushes,  so  as  to  send  the  current  through 
one  conductor  after  the  other,  and  thus  build  up  the  volt- 
age to  the  desired  point.  These  rings  are  of  course  quite 
a  complication,  but  they  have  the  advantage  of  allowing 
one  to  readily  change  the  voltage  of  a  machine  by  connect- 
ing the  coils  in  different  series-parallel  combinations.  Also, 
varying  potentials  can  be  obtained  from  the  same  machine 
by  tapping  from  different  rings.  We  do  not  know  that  this 
type  of  machine  has  been  developed  commercially  to  any 
great  extent,  though  some  have  been  built  for  steam  tur- 
bine drive,  the  absence  of  a  commutator  having  certain  ad- 
vantages in  this  class  of  work. 
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An  Up-to-date  Canadian  Manufacturing  Labora- 
tory,    No  expense  spared  in  Equipment 

The  laboratory  that  has  been  fitted  up  by  the  Canadian 
Tungsten  Lamp  Company  for  their  factory  In  Hamilton,  is 
the  evolution  of  years  of  experience  and  the  result  of  lar^i 
observation,  and  the  efficient  chemist,  under  whose  super 
vision  the  laboratory  has  been  arranged,  has  succeeded  in 
equipping  the  factory  with  what  is  perhaps  not  the  largest, 
but  which  is  a  thoroughly  up-to-date  and  workmanlike  in- 
stallation. Mr.  Harry  Crerar,  the  electrical  superintendent, 
who  spent  nearly  a  year  visiting  the  most  important  lamp 
factories  in  Europe,  has  also  been  responsible  for  much  of 
the  arrangement  in  this  laboratory. 

Realizing  the  difficulties  of  obtaining  on  this  continent 
the  services  of  a  chemist  thoroughly  experienced  in  the  con- 
struction of  tungsten  filaments,  the  Canadian  Tungsten 
Lamp  Company  secured  the  services  of  Dr.  Walter  Tritsch 
to  come  to  Hamilton  and  take  charge  of  this  department 
Dr.  Tritsch  is  a  graduate  of  Zurich  University,  subsequently 
taking  a  post-graduate  course  in  Karlsruhe  University,  where 
he  spent  several  years  in  chemical  researches.  He  also  has 
had  a  wide  experience  in  many  celebrated  laboratories  work- 
ing on  electro-chemical  and  physical-chemical  experiments 
and  studying  the  molecular  state   of  elements,   especially  in 


Fig.  1 


Fig.  2 

in  this  part  of  the  laboratory  is  without  doubt  one  of  the 
finest  in  Canada.  It  is  piped  for  hydrogen,  nitrogen,  am- 
monia, natural  and  artificial  gases,  distilled  as  well  as  city 
water,  all  of  which  can  be  secured  by  the  chemist  at  a  mo- 
ment's notice  by  simply  turning  a  tap. 

Fig.  2  shows  the  large  distilling  plant  which  furnishes 
water  of  absolute  purity  to  all  parts  of  the  plant  and  has  a 
capacity  of  50  gallons  per  hour,  but  even  after  this  precau- 
tion, as  an  additional  one,  the  water  is  filtered.  This  is  a 
very  complete  and  efficient  apparatus,  being  built  of  copper 
heavily  returned  and  all  connections  and  leads  for  the  dis- 
tilled water  are  of  pure  block  tin  which  removes  the  source 


reference  to  reducing  elements  to  a  kolloidal  state.  He 
was  lately  associated  in  Vienna  with  Dr.  Hans  Kuzel,  the 
original  inventor  of  tungsten  filaments  knd  the  patentee 
of  some  hundreds  of  processes,  practically  no  tungsten  lamp 
being  made  anywhere  in  the  world  to-day  without  using 
some  of  Dr.  Kuzel's  patents.  This  personal  association 
was  particularly  fortunate  as  the  Canadian  Tungsten  Lamp 
Company  manufacture  their  "Kolloid- Wolfram"  Lamps  en- 
tirely under  Dr.  Hans  Kuzel's  patents.  Cleanliness  is  one 
of  the  first  essentials;  walls  and  ceilings  are  dust-proof  and 
finished  in  the  hardest  varnish.  Tables  and  benches  are  all 
selected  of  hardwood  and  built  to  special  designs. 

Fig.  I  shows  a  portion  of  the  analytical  laboratory  and 
some  of  the  many  and  divers  apparatus  in  use.  Here  the 
doctor  and  his  assistants  are  continually  experimenting  and 
testing  titanium,  tungsten,  iridium,  uranium  and  other  rare 
metals  and  various  alloys  to  further  perfect  and  toughen  what 
was  at  first  considered  a  fragile  filament.  Here  are  installed 
all  kinds  of  retorts,  testing  coils,  etc..  Dr.  Graphine's  elec- 
trical ovens  and  also  electrical  furnaces,  ma<le  under  the 
designs  of  Herr  Jaschke,  and,  in  fact,  almost  every  known 
apparatus  for  testing  chemicals  and  metals.     The  equipment 
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of  many  impurities  that  used  at  one  time  to  Ije  responsible 
for  much  of  the  fragility  of  the  filaments. 

Fig.  3  shows  the  factory  laboratory,  another  large,  bright 
.  room,  finished  exactly  as  the  previous  one.  The  tungsten 
is  first  put  through  a  most  ingenious  crushing  machine  where 
it  is  ground  to  absolute  fineness,  and  having  been  carefully 
strained,  the  various  alloys  and  chemicals  are  added,  and 
by  various  processes,  are  reduced  by  corrosion  to  the  kol- 
loidal  state.  The  kolloidal  solution  is  then  squirted  by  heavy 
pressure  through  diamond  dies  of  such  fineness  that  the 
filament  is  hardly  perceptible  to  the  naked  eye.  The  fila- 
ment is  then  dried  by  the  process  of  slowly  raising  the  tem- 
perature until  it  finally  reaches  approximately  4,500  degrees 
Fahrenheit,  by  this  means  destroying  all  foreign  substances 
and  leaving  the  filaments  absolutely  pure  tungsten  metal. 
The  filaments  are  then  carefully  measured  by  micrometer, 
thus  ensuring  absolute  uniformity. 

Fig.  4  is  a  portion  of  the  technical  laboratory,  showing 
an    electrical    furnace    for    experimental    work    at   very    high 


perly  conserved  and  developed.  The  good  work  of  the  Con- 
servation Commission  was  briefly  mentioned.  The  doctor 
emphasized  the  necessity  of  technical  training  for  the  large 
army  of  workmen  the  universities  do  not  reach,  since  it  is 
upon  these  men,  in  large  degree,  that  the  possibility  of  an 
economical   development  of  our  national  resources  depends. 

Mr.  Gourlay  spoke  of  Canada's  manufactures,  the  big 
results  from  small  beginnings,  the  value  of  these  to  Canada 
as  a  nation,  the  necessity  for  support  until  such  ime  as 
they  may  be  placed  on  the  same  scientific  basis  as  has  been 
achieved  by  our  neighbor  to  the  south,  and  of  the  certain 
prospects  for  the  future.  Captain  Leonard  emphasized  the 
value  of  military  training  not  only  in  the  remote  possibility 
of  active  service,  but  as  a  source  of  excellent  training  and 
discipline.  The  Hon.  Mr.  Dufif  spoke  of  the  closer  relation 
between  the  class  he  represented  and  the  universities. 
Farming  is  becoming  each  year  more  of  a  scientific  pursuit. 
The  time  is  soon  coming  when  scientific  agricultural  train- 
ing will  be  considered  as  necessary  to  the  farmer  as  the 
engineering  course  now  is  to  the  engineer. 

The  Engineering  Society  is  to  be  congratulated  on  this 
successful   annual   manifestation  of  its   continued  progress. 


Fig.  4 

temperatures  and  also  a  blast  furnace  of  powerful  type  for 
operating  at  more  moderate  degrees  of  heat.  In  fact,  special 
and  intricate  apparatus  meets  the  eye  at  every  glance,  giv- 
ing one  an  idea  of  the  painstaking  efforts  of  the  company 
to  spare  no  trouble  or  expense  in  providing  a  thoroughly 
up-to-date  equipment. 


The  S.  Morgan  Smith  Company,  York,  Pa.,  are  in- 
stalling a  pair  of  turbines  to  develop  2,400  horsepower  for 
the  Maine  &  New  Brunswick  Electric  Power  Company,  at 
their  water  power  plant  at  Aroostook  Falls.  This  installa- 
tion was  inadvertently  credited  in  our  January  issue  to  an- 
other manufacturing  firm. 


Calgary  Street  Railway  System 

To  carry  out  22  miles  of  extension  during  191 1,  tenders 
have  been  received  and  awarded  as  follows,  by  the  city  of 
Calgary: 

Cars  and  trucks— 12  P.  A.  Y.  E.,  The  Preston  Car  & 
Coach   Co.,  $30,879. 

Motor  equipment — 24  Canadian  General  Electric  Co. 
G.  E.  80,  $13,560;  20  Canadian  Westinghouse  Co.  loi  B, 
$12,000. 

Track  material— J.  W.  Campbell,  Agent  U.  S.  Steel  Co., 
Calgary,  rails  and  fittings,  $67,680.40;  specials,  intersections, 
$6,914.  Gorman,  Clancy  &  Grindley,  Agents  Lorain  Steel 
Co.,  Calgary,  rails  and  fittings,  $56,105;  specials  and  inter- 
sections, $20,896.  General  Supplies,  Ltd.,  Calgary,  plates, 
bolts,  and  fittings,  $2,951.  Western  Supply  Co.,  Calgary, 
50,000  ties,  $27,000.  Canadian  Fairbanks  Co.,  Calgary,  rail 
fittings,  $1,757.  Peacock  Bros.,  Montreal,  for  Hadfields, 
Sheffield,  specials  and  intersections,  $25,634.  Total  contracts 
made,  $282,509. 

All  material  is  the  best  solid  manganese  specials,  Lor- 
ain 60  ft.,  60  and  80  lb.  steel.  American  Wire  Co.  Bonds, 
Western  Electric  overhead  material,  and  square  fir  ties  are 
being  adopted.  The  lowest  tender  in  each  case  was  accept- 
ed, except  for  cars,  and  all  awards  were  made  to  Calgary 
agents,  except  the  Preston  Car  Co.,  Dawson  Co.,  and  Pea- 
cock Bros.  The  Preston  Car  Co.  were  gven  an  advance  in 
price  on  guaranteed  delivery  of  the  total  order  by  August 
1st,  19TI.  All  other  material  is  to  be  delivered  for  com- 
mencement of  construction,  May  ist,  and  it  is  expected  that 
the  work  will  be  completed  by  November  ist,  191 1,  when 
Calgary  will  have  38  miles  of  track,  and  30  miles  of  routes, 
with  30  cars. 


Successful  Annual  Banquet 

The  Engineering  Society  of  the  University  of  Toronto 
held  its  22nd  annual  banquet  on  Thursday,  January  19,  in 
Convocation  Hall.  Both  in  point  of  numbers  and  excellence 
of  speaking  the  banquet  was  a  very  gratifying  success. 
Among  the  chief  speakers  were  Dr.  Robertson,  member  of 
the  Canadian  Conservation  Commission  and  Chairman  of 
the  Technical  Commission  of  Ontario;  Mr.  Robert  S.  Gour- 
lay, President  of  Toronto's  Board  of  Trade;  Captain  Leon- 
ard, of  Hamilton,  representing  the  Board  of  Governors  of 
the  University  of  Toronto,  and  Hon.  J.  S.  Duff,  Minister  of 
Agriculture  for  Ontario. 

Dr.    Robertson    spoke   on   the   vast   and   varied   rsources 
of   Canada   and   their  value   to   the   Canadian   people   if  pro- 


Mr.  Henry  D.  Bayne  has  been  appointed  special  agent, 
in  Montreal,  of  the  Canadian  General  Electric  Company 
and  the   Canada  Foundry  Company. 

Mr.  Charles  B.  Hunt,  manager  of  the  London  Electric 
Company,  has  resigned. 

Mr.  A.  J.  Soper  was  married  on  December  26th  to  Miss 
Ethel  Gertrude  Chatham,  of  Montreal;  Mr.  and  Mrs.  Soper 
will  reside  in  Toronto. 

Mr.  E.  A.  Graham,  who  has  been  engaged  in  installa- 
tion of  electrical  apparatus  for  the  city  of  London,  left  with 
the  new  year  to  take  charge  of  the  placing  of  the  Westing- 
house  apparatus  in  one  of  the  Winnipeg  municipal  substa- 
tions. 


Arnprior,  Ont. 

Tlie  by-law  to  authorize  the  pumping 
of  water  by  electric  power  was  carried. 
The  power  will  be  obtained  from  the 
Galetta  Light  and  Power  Company. 

Battleford,  Sask. 

This  town  has  now  under  considera- 
tion a  hydro-electric  scheme  by  which 
it  is  proposed  to  develop  power  at  a 
point  on  the  Battle  River,  some  three 
miles  from  the  town.  The  engineer's 
report  states  that  from  1,200  to  2,000  h.p. 
is   available. 

Berlin,  Ont. 

Four  municipalities  voted  on  money 
by-laws  in  connection  with  the  People's 
railway.  In  two  cases  the  by-laws  were 
carried  and  in  two  defeated.  Fergus 
gave  a  majority  of  177  for  the  by-laws 
providing  for  an  investment  of  $20,000 
and  a  majority  of  219  in  favor  of  grant- 
ing the  franchise.  Luther  township 
passed  a  by-law  providing  for  the  taking 
of  $30,000  stock.  In  Proton  and  Gara- 
fraxa  by-laws  to  the  amount  of  $36,000 
and  $25,000  were  defeated.  Arthur  and 
Flora  will  vote  in   February. 

Brantford,  Ont. 

An  application  is  being  made  at  the 
present  session  of  Parliament  for  an  act 
to  incorporate  the  Lake  Erie  and  North- 
ern Railway  Company  to  build  lines  and 
operate  railway,  telephone  and  telegraph 
lines  between  Port  Dover,  Simcoe, 
Waterford,  Brantford,  Paris,  Glenmorris, 
Ayr  and  Gait.  The  application  also 
covers  navigation  rights,  the  idea  beitig 
to  make  Port  Dover  a  port  of  trade  in 
coal,  ore,  lumber  and  grain,  and  to 
acquire  or  generate  and  sell  electric  cur- 
rent. The  project  will  be  carried  out  by 
the  same  interests  which  control  the 
Grand  Valley  Railway  Company. 

Bracebridge,  Ont. 

A  start  in  civic  government  by  com- 
mission has  been  made  here.  The  rate- 
payers carried  a  by-law  to  appoint  a 
commission  of  two  to  manage  the  elec- 
tric light  plant,  recently  completed. 
Messrs.  G.  W.  Ecclestone  and  Thos. 
Bird   will   be    the   commissioners. 

Brockville,  Ont. 

The  iby-law  to  amalgamate  the  Light 
and    Water    Commissioners    carried. 

Bowrnanville,  Ont. 

1'he  plebiscite  in  favor  of  the  electric 
light  being  managed  by  commissioners  car- 
ried. 

The  by-law  to  grant  a  franchise  to  the 
Seymour  Power  &  Klectrde  Company, 
Limited,  was  carried. 

Calgary,  Alta. 

Superintendent  McCauley  has  recom- 
mended the  construction  of  a  number  of 
flat  freight  cars  and  also  a  scenic  car, 
suggesting  that  these  might  be  built 
right  in   Calgary. 

The  street  railway  net  profits  for  the 
year  1910  amounted  to  $66,700,  or  at  the 
rate  of  13  per  cent,  on  the  investment. 
This  is  also  exclusive  of  S  per  cent,  of 
gross  profits  which  the  city  yearly  sets 
aside  for  depreciation. 

The  Department  of  the  Interior  will 
be  requested  to  grant  the  city  an  ex- 
tension of  time,  until  August  I,  191 1, 
within    which      the      Elbow    river    water 


power  site,  near  Canyon  creek,  can  be 
accepted  or  rejected. 

A  by-law  is  being  prepared  for  the  ex- 
penditure of  about  $300,000  for  electric 
power,  which  will  be  spent  in  transform- 
ers and  sub-stations  and  new  machinery. 
In  addition  to  this  it  will  be  necessary  to 
provide  more  underground  cabling. 

All  the  street  cars  will  in  future  be 
supplied  with  meters.  Superintendent 
McCauley  expects  to  economize  in  this 
way  to  a  certain  extent  and  believes  it 
best  for  many  reasons  to  know  exactly 
what  amount  of  current  each  car  is 
using. 

The  new  power  committee  has  decided 
to  spend  $2,500  in  building  a  road  to  their 
power  site  on  the  Elbow  river.  This 
will  enable  them  to  take  weekly  readings 
of  the  water  flow  which  Engineer  Ken- 
nedy is  said  to  have  judged  off  hand  at 
about  400  cubic  feet  a  second. 

Thirteen  applications,  in  all,  have  been 
filed  with  the  Department  of  the  Interior 
for  power  privileges  on  the  Elbow  and 
Bow  rivers.  Two  of  these  apply  to  the 
Elbow,  the  other  eleven  to  the  Bow 
river.  The  dates  of  application  are  all 
the  way  from  November  27,  1903,  up  to 
the  present  time. 

The  new  steam  power  plant  in  Victoria 
Park  is  well  under  way  and  is  expected 
to  be  in  operation  the  second  week  in 
February.  There  is  already  installed 
1,500  h.p.  of  Babcock  &  Wilson  boilers, 
and  one  900  h.p.  300  r.p.m.  3  cylinder 
compound  Robb  engine  direct  connected 
to  a  600  k.w.  Dick,  Kerr  Company  street 
railway  generator. 

Chapman  &  Walker,  Toronto,  Ont., 
have  been  awarded  for  the  Calgary 
Municipal  system  the  contract  for  the 
supply  of  one  1,500  h.p.  2300  v.,  3-phase, 
60  cycle,  400  r.p.m.  synchronous  motor, 
to  be  direct  connected  to  a  1,000  k.w. 
d.c.  550-600  volt  generator;  also  one 
200  k.w.  motor  generator  exciter  set; 
also  complete  switchboard  apparatus — 
motor  generator  and  exciter  set,  manu- 
factured by  Dick,  Kerr  &  Co.,  Ltd.; 
switchboard  by  Cowans,  Ltd.,  Man- 
chester,  England. 

Camrose,  Alta. 

The  new  plant  started  up  for  the  first 
run  on  January  7th  and  everything 
worked  satisfactorily. 

Edmonton,  Alta. 

This  city  will  spend  $130,000  in  tele- 
phone improvements  during  191 1. 

Four  schemes  are  submitted  in  connec- 
tion with  the  new  6,000  gallon  pump,  and 
the  estimates  of  cost  vary  from  $26,000 
to  $75,000  for   the   pumping  plant  alone. 

Edmonton  has  appointed  a  city  council 
committee  to  deal  with  the  International 
Heating  and  Lighting  representative  with 
regard  to  a  gas  franchise.  The  Inter- 
national company  asks  for  a  twenty-five 
year  franchise  to  supply  gas. 

The  Edmonton  Heat  and  Power  Com- 
pany, in  which  is  included  local  and  east- 
ern capital,  propose  to  produce  several 
hundred  thousand  horse  power  by  a 
hydro-electric  plant  on  the  Saskatchewan 
river,  sixty  miles  up  from  Edmonton, 
where  they  have  secured  rights  to  con- 
struct a  dam  and  other  works  necessary. 

Ex-Mayor  May,  and  M.  W.  Eager,  bar- 


rister, Edmonton,  are  endeavoring  to  se- 
cure rights  from  the  Dominion  Govern- 
ment to  build  a  dam  on  the  upper  Sas- 
katchewan above  Edmonton,  for  the  pur- 
pose of  developing  hydro-electric  power 
for  the  supply  of  Edmonton  and  towns 
in  the  vicinity. 

One  of  the  features  of  the  Provincal 
Telephone  Department  for  this  year  will 
be  the  strengthening  of  the  long  distance 
lines  between  Edmonton,  Calgary  and 
Lethbridge  with  new  copper  wire.  There 
will  also  be  a  number  of  new  exchanges 
and  the  remodelling  of  old  exchanges. 
John   Stocks,   Deputy   Minister. 

Two  important  extensions  of  govern- 
ment telegraph  lines  into  the  north 
country  are  being  planned  for  this  year. 
One  will  carry  the  line  northeast  along 
the  Athabasca  river,  to  Fort  McMurray, 
a  distance  of  about  200  miles.  The  other 
will  be  down  into  Grande  Praire  from 
Peace  River  crossing  to  where  the  line 
was  extended  last  year.  Construction  of 
these  extensions  will  probably  be  com- 
menced   on    the    opening    of   spring. 

The  expenditure  for  power  house  de- 
partment for  financial  year  may  vary 
from  $139,750  to  $298,750,  according  to 
the  plans  accepted  by  the  commissioners. 
For  the  2,000  kilowatt  alternator  alone, 
which  will  increase  the  capacity  of  the 
lighting  and  power  plant,  and  also  for 
the  street  railway  department,  the  esti- 
mates vary  from  $80,000  to  $190,000. 
Four  alternative  engines  and  alternators 
are  estimated  upon,  giving  this  wide 
range  of  cost. 

Edmundston,  N.B. 

The  town  of  Edmundston,  N.B.,  has 
applied  to  the  legislature  for  authority 
to  issue  bonds  to  the  amount  of  $40,- 
000.  The  proceeds  will  be  used  next 
summer  in  establishing  an  electric  light 
and  power  plant  and  in  maintaining  a 
dam  at  the  second  fall  on  Green   River. 

Fort  Frances,  Ont. 

It  is  reported  that  arrangements  are 
being  made  by  Mr.  Bachus  to  install 
new  turbines  for  pulp  grinding  on  the 
Canadian  side. 

Fort  William,  Ont. 

It  has  been  finally  decided  to  abandon 
all  efforts  to  heat  the  cars  of  the  Port 
Arthur  Electric  Railway  with  electricity 
and  install  stoves.  Recommendations 
have  also  been  made  to  the  two  city 
councils  that  hot  water  systems  be  in- 
stalled in  the  cars. 

Guelph,  Ont. 

Guelph  voted  for  the  'by-law  to  extend 
the  radial  railway  into  St.  Patrick's 
Ward. 

The  Guelph  Radial  Railway,  munici- 
pally operated,  announces  a  net  profit 
of  $6,338  on  the  past  year's  operations. 
This  is  the  best  year  in  the  road's  his- 
tory, the  profits  being  more  than  6  per 
cent,  on  the  capital  expenditure  of  $108,- 
000. 

The  Ontario  Gazette  states  that  the 
Toronto  Suburban  Railway  C'onipany  is 
applying  for  permission  to  e.\tend  its 
line  from  sonic  point  on  its  present  au- 
thorized Ciiiclph  line  to  a  point  in  or  near 
Milton,  and  also  to  extend  its  line  from 
Guelph  to  Berlin,  Preston,  Hespclcr  and 
Gait,  and  also  to  Hamilton.     In  order  to 
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carry  on  this  work  it  will  be  necessary 
to  increase  the  present  capital  stock  of 
the  railway. 

xiespeler,  Ont. 

The  by-law  to  raise  $4,000  for  the  ex- 
tension of  the  electric  light  for  street 
lighting  was  carried. 

Hamilton,  Ont. 

Engineer  Latham,  of  the  T.  H.  &  B. 
Ry.  Co.,  has  been  in  consultation  with 
City  Engineer  Macallum  regarding  the 
electrification  of  part  of  their  steam  road. 

The  two  new  electrically  operated 
pumps  have  been  given  a  satisfactory 
trial  run  at  the  beach  station.  They 
have  a  combined  capacity  of  12,000.000 
gallons  and  will  give  a  60-pound  pres- 
sure over  the  city. 

The  Dominion  Power  &  Transmission 
Company  are  installing  a  6,400  k.w. 
Westinghouse  generator  with  the  neces- 
sary accessories  of  penstock,  turbine, 
transformers,  switching  apparatus,  etc., 
in  their  De  Cew  Falls  power  house  near 
St.  Catharines. 

Steps  are  being  taken  to  operate  the 
east  end  sewage  disposal  works  by 
Hydro  power.  The  return  power  line 
from  the  beach  pumping  plant  to  the 
disposal  plant  has  not  yet  been  built, 
and  that  work  will  have  to  be  undertaken 
very   soon.     City   Engineer   Macallum. 

The  town  of  Dundas  sought  to  re- 
strain the  Hamilton  Cataract  Company 
from  crossing  the  Desjardins  Canal  to 
supply  power  within  the  Dundas  town 
limits.  Justice  Middleton  gave  judgment 
in  favor  of  the  Hamilton  company,  find- 
ing that  the  wires  would  not  interfere 
with  navigation. 

Hon.  -■^dam  Beck  states  that  power 
can  be  supplied  in  Hamilton  to  resi- 
dences at  3j^  cents  per  k.w.  hour. 

George  Lynch  Staunton,  K.C.,  acting 
for  a  number  of  Hamilton  capitalists, 
has  obtained  a  provincial  charter  for  an 
electric  railway  between  Hamilton  and 
Port  Dover  on  Lake  Erie.  The  line,  it 
is  estimated,  will  cost  $1,000,000,  and  will 
take  in  as  many  as  possible  of  the  towns 
to  the  south  of  this  city. 

Kelso,  Ont. 

The  government  telephone  line  has 
been  completed  between  here  and  North 
Bay  and  was  opened  for  business  on  Jan- 
uary  1st. 

Kingston,   Ont. 

The  by-laws  for  electric  light  improve- 
ments and  for  the  extension  of  Barrie  St. 
were  carried. 

Water  powers,  adjacent  to  Calabogie, 
Renfrew  County,  and  High  Falls,  La- 
belle  County,  are  said  to  have  been  se- 
cured by  Iroquois  capitalists,  and  if 
there  is  sufficient  market  will  be  utilized 
to  generate  and  transmit  power  through 
Eastern  Ontario.  Mr.  M.  Beach,  who 
was  here  representing  the  capitalists, 
stated  that  they  can  provide  Kingston 
with  electrical  energy  for  $20  per  horse- 
power. 

Listowel,    Ont. 

Tlie  by-law  to  raise  $.5,000  to  complete 
the   electric   light   system   was   carried. 

London,  Ont. 

The  directors  of  the  London  Electric 
Light  Company  have  been  authorized  to 
meet  the  prices  of  the  city  at  every  point. 

Mr.  E.  I.  Sifton,  electrician,  has  been 
engaged  by  the  city  to  solicit  contracts 
and  explain  matters  to  prospective  users 
of  Niagara  power. 


Moncton,  N.B. 

Work  on  a  street  railway  for  this  city 
will  be  begun  in  the  early  spring.  A 
franchise  has  been  granted  to  the  Monc- 
ton Tramways  Electrical  and  Gas  Co., 
Mr.  Boggs,  manager. 

Moose  Jaw,  Sask. 

Mr.  John  R.  Green,  through  his  soli- 
citors, has  issued  a  writ  against  the  city, 
claiming  that  the  street  railway  by-law 
and  agreement  is  illegal  and  asking  an 
injunction  restraining  the  Moose  Jaw 
Electric  Railway  Co.  from  continuing 
construction  work. 

Mitchell,  Ont. 

The  by-law  establishing  a  water  and 
electric   light   commission    carried. 

Montreal,  Que. 

Tlie  Montreal  Street  Railway  Com- 
pany donated  the  sum  of  $3,500  as  a 
Christmas  gift  towards  the  funds  of  the 
Montreal  Street  Railway  Mutual  Benefit 
Association. 

Alleging  that  its  competitor,  the  Do- 
minion Light,  Heat  &  Power  Company, 
had  not  observed  the  terms  of  an  in- 
junction against  placing  its  poles  with- 
in three  feet  of  its  own,  the  Montreal 
Light,  Heat  &  Power  Company  has 
taken  contempt  of  court  proceedings 
against   them. 

The  Westmount  City  Council  decided 
to  reduce  the  rate  for  street  lights  from 
$73  to  $65  a  year.  But  while  the  price 
per  light  was  cut  down,  it  was  stated 
that  this  would  not  mean  a  reduction  in 
expenditure,  but  an  improvement  in  the 
lighting,  as  the  drop  in  the  bills  would 
enable  the  city  authorities  to  add  25 
lights  to  the  streets. 

The  Directors  of  the  Saraguay  Electric 
&  Water  Company  have  authorized  Mr. 
Charles  Brandeis,  civil  and  electrical  en 
gineer,  4  Phillips  place,  Montreal,  to  pro- 
ceed with  the  plans  for  their  new  power 
house,  machinery,  etc.,  at  an  estimated 
cost  of  $225,000.  Contracts  will  be  placed 
on  or  about  the  1st  of  February  next. 
Steam  turbines  will  be  installed  in  units 
of  3,000  h.p.  each.  Plans  and  specifica- 
tions can  be  seen  at  Mr.  Brandeis'  ofSee 
at  an  early  date. 

Nelson,  B.C. 

Owing  to  the  step  grades  on  the  Nel- 
son Street  Railway  system.  Provincial 
Inspector  Rae  has  ordered  the  installa- 
tion of  air  brakes  and  air  blast  Sanders 
on  the  coaches  before  they  are  again 
operated.  The  purchase  of  a  third  coach 
is  also  advised  in  order  that  a  continu- 
ous   service    may    be    maintained. 

Newcastle,  Ont. 

The  Seymour  power  by-law  carried  by 
a  large  majority. 

Niagara  Falls,   Ont. 

Stamford  Township  ratepayers  voted 
down  the  by-law  to  grant  the  Niagara 
Falls,  Welland  and  Dunnville  Railway  right 
of  way  through  the  township. 

Orilia,  Ont. 

Owing  to  a  bad  break  in  the  flume,  the 
power  house  at  Ragged  Rapids  was  bad- 
ly flooded  on  January  19th.  It  will 
probably  be  some  days  before  the  plant 
will  be  in  operation  again.  This  is  a  unit 
which  was  installed  by  the  town  with- 
out the  assistance  of  an  engineer. 

Ottawa,  Ont. 

The  Long  Sault  Dam  project  is  being 
introduced  at  Washington.  A  bill  has 
been  introduced  "to  provide  for  the  con- 
struction of  dams,  locks,  canals  and  other 


appurtenances  in  the  St.  Lawrence 
River  at  and  near  Long  Sault  Island,  St. 
Lawrence  County,  New  York. 

The  contract  for  the  additional  poles 
required  for  extending  the  "white  way" 
to  Rideau  and  Bank  streets  was  awarded 
to  the  Canada  Foundry. 

Sir  Henry  Bate,  chairman  of  the  Ot- 
tawa improvement  commission,  is  arrang- 
ing a  conference  with  the  electric,  tele- 
graph and  telephone  companies  in  order  to 
come  to  some  understanding  whereby  all 
the  poles  on  the  streets  will  be  painted 
one  color,  as  near  the  color  of  tree  bark 
as  possible. 

Mr.  J.  A.  Ellis,  secretary  of  the  muni- 
cipal electric  commission,  is  of  the  opin- 
ion that  in  little  more  than  two  months' 
time  Bank  street  from  Wellington  to 
Gladstone  avenue,  and  Rideau  street 
from  the  Sappers'  bridge  to  Nicholas 
street,  will  be  lighted  similarly  to  Sparks 
street. 

The  question  of  power  supply  from  the 
Rideau  canal  by  the  construction  of 
dams  is  being  considered  by  the  Public 
Works  Department.  The  Minister  has 
despatched  engineers  over  the  route  of 
the  Rideau  waterways  to  ascertain  what 
powers  are  available  and  whether  they 
can  be  economcially  developed. 

The  Nepigon  Albany  Canal  &  Trans- 
portation Company  is  applying  for 
power  to  construct  a  continuous  water- 
way from  Nepigon  Bay  on  Lake  Super- 
ior to  James  Bay,  via  the  Nepigon  River, 
Lake  Nepigon  and  the  Albany  River, 
with  incidental  power  and  transportation 
rights. 

Notice  has  been  given  of  an  applica- 
tion to  Parliament  for  an  act  to  incor- 
porate the  Western  Canal  Company, 
with  power  to  construct  a  canal  from  the 
Rainy  River  below  Fort  Frances  to  a 
point  on  the  river  five  miles  below  the 
Long  Sault  Rapids,  and  to  develop  elec- 
trical power  thereby. 

In  order  to  encourage  the  copper  in- 
dustry, an  order-in-council  has  been 
passed  stating  that  "No  royalty  shall  be 
charged  on  products  of  copper  mining 
locations  for  a  period  of  ten  years,  that 
is,  up  to  January  i,  1921,  and  that  no 
reservation  be  made  in  patents  issued  for 
such  locations  of  a  royalty  on  the  sale 
of  products  thereof  during  that  period." 

Mayor  Hopewell  suggests  that  Ottawa 
should  buy  a  power  site  in  the  vicinity, 
in  self  defence,  and  even  if  there  is  no 
immediate  need  of  power  development. 
Chats,  Gatineau  and  Lievre  Falls  are 
favored  in  the  order  named.  The  muni- 
cipality has  an  agreement  with  the  Otta- 
wa and  Hull  Electric  Company  for  sup- 
ply of  power  at  $15.00  per  h.p.,  which 
does  not  expire  for  about  7  years. 

The  Morrisburg  and  Ottawa  Electric 
Railway  asked  permission  from  Council 
to  run  electric  cars  over  Main  street  and 
Hawthorne  avenue,  in  Ottawa  East;  for 
an  entrance  into  the  city  to  the  freight 
and  passenger  terminal  station,  which 
it  is  proposed  to  erect  on  the  west  side 
of  Main  street  at  the  corner  of  Haw- 
thorne avenue.  The  city  was  also  ask- 
ed to  grade  Main  street  before  the 
tracks  were  laid. 

A  recent  Canada  Gazette  contains  an 
order-in-council  stating  that  "a  mill  has 
been  established  in  Canada  adapted  and 
equipped  for  rerolling  in  substantial 
quantities  rails  used  in  railway  tracks 
weighing  less  than  fifty-six  pounds  per 
lineal  yard  when  rcrolled.  Hereafter 
rails   rerolled   in    the    United   States   can 
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only  enter  Canada  upon  paying  a  duty 
of  $7  per  ton. 

American  and  Englisli  capital  is  said 
to  be  interested  in  the  establishment  of 
an  electric  smelting  plant  at  Chats  Falls 
on  the  Ottawa  River,  about  20  miles 
west  of  Ottawa  and  active  work  pre- 
paratory to  the  erection  of  the  plant  may 
begin  early  in  the  spring.  The  surround- 
ing country  in  the  Quebec  side  is  rich  in 
iron  ore.  the  only  difficulty  being  that 
of  transportation,  to  overcome  which 
it  is  proposed  to  build  an  electric  line 
from   the   Falls  to  the  mines. 

The  operation  of  the  municipal  electric 
light  and  power  plant  during  the  past 
year  has  been  so  successful  from  the 
financial  standpoint  that  the  Commission 
will  probably  recommend  to  the  Coun- 
cil a  reduction  of  from  ten  to  fifteen  per 
cent,  in  the  prices  now  charged  con- 
sumers for  light.  The  Ottawa  Electric 
Company  has  also  had  a  good  year,  as 
has  been  shown  by  the  distribution 
among  the  shareholders  of  a  two  per 
cent,  bonus  above  the  regular  6  per 
cent,   divident. 

Outremont,   Que. 

A  resolution  was  recently  passed 
unanimously  to  have  all  wires,  lighting, 
power,  telegraph  and  telephone,  placed 
in  underground  conduit.  Professor 
Herdt  will  be  asked  to  estimate  the  cost 
and  prepare  plans.  The  matter  will  be 
discussed  before  the  Public  Utilities 
Commission. 

Peterborough,  Ont. 

The  operating  and  commercial  de- 
partments of  the  Bell  Telephone  Com- 
pany in  Peterboro  will  in  future  be  oper- 
ated separately.  Mr.  A.  A.  Smith  will 
have  charge  of  the  operating  department, 
and  Mr.  F.  W.  Doan  of  the  commercial 
department. 

Port  Hope.  Ont. 

A  by-law  granting  a  30-year  franchise 
to  the  Seymour  Electric  Power  Company 
was  carried  here. 

Penticton,  B.C. 

The  by-law  to  raise  .$71,000  for  the  in- 
stallation of  electric  light  service  was  car- 
ried. 

Port  Arthur,  Ont. 

We  are  informed  that  the  ratepayers 
authorized  the  expenditure  of  $1-3,000  for 
improvement  to  street  lighting.  N.  G. 
Neil],  industrial   commissioner. 

The  offices  of  the  Port  Arthur  and 
Fort  William  Street  I^ailway  system  have 
been  moved  to  the  new  car  barns,  where 
Manager  Robinson  in  future  will  have 
his  office. 

Portage  la  Prairie,  Man. 

At  a  meeting  of  the  city  council  a  spe- 
cial committee  was  appointed  to  ascer- 
tain the  possibility  of  purchasing  a  cen- 
tral electric  light  and  gas  ijlant  with  the 
view  of  a  municipal  owned  plant  to  fur- 
nish the  city  with  light  and  power. 

Qu'Appelle.  Ont. 

A  'carcity  of  fuel  caused  the  tempor- 
ary  shutting  down  of  the  light  plant. 

Regina,  Sask. 

The  council  has  instructed  the  com- 
missioners to  meet  the  Government  offi- 
cials in  regard  to  the  steps  necessary  to 
the  establishment  of  a  municipally  own- 
ed gas  plant. 

The  Street  Car  Committee  will  an,  for 
tenders  for  supply  of  ears.  ComiiiiHsionor 
MacPhcraon  submitted  blue  prints  for  two 


classes  of  cars,  pay-as-you-enter,  and  the 
ordinary  car. 

The  City  Counoil  deeided  to  place  an  or- 
der with  the  Ottawa  Car  Company  for  four 
single  and  two  double-truck  cars  for  the 
new  municipal  street  railway,  under  con- 
struction.    Delivery  July  uth,  1911. 

Tenders  marked  "Tenders  for  Street 
Railway  Materials  D,"  addressed  to  the 
City  Commissioners,  will  be  received  un- 
til January  31st  for  supply  of  trolley 
poles  and  railway  ties.  Particulars  up- 
on application  to  City  Engineer,  L.  A. 
Thornton. 

Tenders  addressed  to  S.  P.  Porter. 
Deputy  Minister,  will  be  received  until 
February  gth  for  supply  of  insulators, 
toppins.  guy  wire,  copper  sleeves,  cross- 
arms,  galvanized  iron  wire,  pole  line, 
hardware,  etc.  Specifications  at  Depart- 
ment of  Railways  and  Telephones. 

The  United  States  Steel  Products 
Company  have  practically  been  selected 
to  supply  all  rails,  spikes  and  bolts 
necessary  at  a  total  cost  of  $47,409.90.  Of 
that  amount  $46,846.90  is  for  rails.  The 
tenders  for  the  rails  required  very  little 
attention  as  the  American  firm  was 
pracitcally  alone  in  the  field  in  that  re- 
spect. 

The  new  city  treasurer  has  discovered 
that  the  users  of  electric  light  in  this  city 
are  in  arrears  to  the  extent  of  about 
10  per  cent,  of  a  total  year's  earnings. 
Some  of  these  arrears  date  back  more 
than  12  months  and  range  in  size  from 
a  few  dollars  to  over  $100.  No  attempt 
beyond  sending  the  periodical  notices 
appears  to  have  been  made  to  collect 
tfiese  accounts. 

The  Street  Railway  Commissioners 
recommended  the  award  of  supply  as  fol- 
lows: For  the  overhead  work  and  other 
equipment:Northern  Electric  Company — • 
Straight  line  hangers,  $42  each;  line  ears, 
$26.90  each;  double  curve  hangers.  $56.- 
20,  and  single  curve  hangers.  $35.20  each; 
strain  plates,  ^23  each;  strain  ears,  $37 
each;  left  hand  trolley  frogs,  $270  each; 
right  hand  trolley  frogs,  $270  each; 
crossovers.  $410  each. 

General  Electric  Company  —  Turn- 
buckles,  $65  each,  and  lightning  arresters, 
$400  each. 

The  plans  of  the  city  commissioners 
call  for  the  laying  of  five  and  one-half 
miles  of  street  railway  track  during  the 
present  year,  at  a  cost  of  about  $135,000, 
and  the  laying  of  si.x  miles  of  track  dur- 
ing the  year  1912  at  a  cost  of  about  $125,- 
000. 

The  rails  necessary  for  the  completion 
of  the  work  outlined  by  the  city  commis- 
sioners have  been  ordered  and  a  con- 
siderable portion   delivered  already. 

The  total  estimated  cost  of  the  worlc 
during  the  present  year  is  $213,000,  and 
for  1911  and  1912,  $402,000.  The  estimates 
of  the  commissioners  for  the  present 
year  provide  as  follows: 
Five   and    one-half   miles   track.  .$135,000 

Six  cars 38,500 

Snow  sweeper 4.500 

J'ower  unit 20,000 

C'ar  barns 15,000 

$213,000 
For  igi2  provision  is  made  for  the  ad- 
dition of  .seven  cars. 

The  contract  for  supply  of  rails,  etc., 
for  municipal  railway  here  went  to  U.  S. 
Steel  Products  Co.,  of  which  the  details 
are  as  follows:  560  gross  tons  80  lb.  Lor- 
ain sec.  335  rails  at  $58.84;  247 
gross  tons  A.  S.  C.  E.  60  lb.  rails  at  $50.50 


620  pair  Lorain  splice  bias  at  $3.10 
per  cwt.;  460  pair  A.  S.  C.  E.  splice 
bias  at  $2.45  per  cwt.;  5560  Lex.  head 
bolts  at  $4.50  per  cwt.;  6,000  rail  spikes 
at  $2.60  per  cwt.;  2200  rail  bonds  M.P.3 
4/0  13  inch  c-c  at  $46.25  per  cwt.;  100 
cross  bonds  C.  P.  X.  4/0  60  inch  c-c  at 
$91.00  per  cwt.;  20  cross  bonds  C.  P.  X. 
4/0  66  inch  at  $98.00  per  cwt.  L.  A. 
Thornton,  city  engineer. 

Renfrew,  Ont. 

A  report  was  received  from  the  en- 
gineers re  the  building  of  reservation 
dams  on  the  upper  lakes  of  the  Bonne- 
chere  to  the  effect  that  a  lo-ft.  dam  on 
the  outlet  of  Lake  Clear  could  raise  the 
water  seven  feet,  thus  giving  additional 
power  for  100  days  during  the  low  water 
period  of  the  Bonnechere. 

Seaforth,  Ont. 

One  man  each  is  to  be  appointed  by 
the  Seaforth  Electric  Light  Company 
and  the  Town  Council  to  make  an  in- 
ventory of  the  lines  and  poles  of  the 
company.  This  inventory  will  be  sub- 
mitted to  the  Hydro-Electric  Commis- 
sion for  valuation.  The  town  agrees  to 
pay  the  commission  the  full  value  of 
the  poles  and  wires  as  fixed  by  the  com- 
mission and  75  per  cent,  of  the  cost  of 
construction. 

Strathcona,  Alta. 

At  a  meeting  of  council  the  recom- 
mendation of  the  fire  and  light  commit- 
tee, based  on  the  information  of  Elec- 
trical Engineer  Ewing  as  to  the  ineffi- 
ciency of  the  power  plant  (noted  in  issue 
of  December  28th)  that  equipment  to 
the  value  of  about  $72,000  be  purchased 
at  once,  was  adopted.  The  details  of  this 
expenditure  was  given  as  follows:  600 
k.w.  generator,  $14,300;  accompanying 
engine,  about  $20,000;  necessary  boilers, 
$32,000;  provision  to  be  made  later  for 
the  installation  of  an  exhaust  steam 
turbine  engine  which  would  increase  the 
capacity  400  k.w.  Chairman  Richards 
stated  no  time  would  be  lost  in  securing 
tenders  for  machinery  supply. 

Stratford,  Ont. 

The  statement  submitted  by  the  Light 
and  Heat  Commission  for  the  six  months 
ending  December  31st,  shows  a  profit 
on  the  electric  light  plant  of  over  $3,500. 

The  Sherbrooke  Council  has  accepted 
the  tender  of  Messrs.  Morrow  and 
Beattie,  Peterborough,  Ont.,  for  the 
building  of  the  new  dam  and  power 
house.  The  figure  was  $51,220.  Messrs. 
Ross  and  Holgate,  engineers,  of  Mont- 
real, were  appointed  to  supervise  the 
entire  work.  The  total  cost  will  be  about 
$100,000. 

St.  John,  N.B. 

It  is  said  the  Grand  Falls  Power  Com- 
pany are  already  preparing  to  begin 
active  development  operations. 

The  Maine  &  New  Brunswick  Electrical 
Power  Company  is  making  arrangements 
to  build  a  power  line  from  its  plant  at 
Aroonstook  Falls  to  Limestone,  Van  Buren 
and  St.  Leonards,  running  near  (!rand 
Falls.  The  ohjeft  is  to  sell  electrical  power 
for  liphts  anil  motors  in  tlui  towns  reached, 
also  to  furnish  electrical  power  for  the 
construction  work  during  the  establish- 
ment of  a  power  plant  on  the  St.  .John 
river  at  Grand  Palls,  whicli,  it  is  under- 
stood, will  soon  be  built  by  a  company- 
which  has  recently  gained  control  of  <'■ 

St.  Thomas,  Ont. 

lilcctrolysis  is  believed  to  have  eaten 
into  the  metal  pipes  of  the  heating  sys- 
tem   which    supplies    the    public    library 
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and    city    hall.      The    library    cannot    be 
used  in  the  meantime. 

Strathroy,  Ont. 

The  by  law  to  raise  $6,000  for  improve- 
ments to  the  electric  light  and  waterworks 
systems  carried. 

Thorold,  Ont. 

Local  improvement  and  two  power  by- 
laws were  carried. 

Toronto,   Ont. 

The  issue  of  city  of  Toronto  street  rail- 
way debentures  to  the  amount  of  .$64.5,743 
has  been  authorized. 

The  City  Engineer  was  instructed  by 
Board  of  Control  to  purchase  steel  rails 
for  the  new  civic  railway  system  and  au- 
thorized to  have  the  grading  work  done 
by  day  labor. 

The  Dominion  Cabinet  has  approved 
the  plans  of  the  Hydro-Electric  Commis- 
sion for  its  transmission  lines  along  the 
waterfront,  subject  to  certain  modifica- 
tions asked  for  by  the  engineers  of  the 
Public   Works   Department. 

The  business  office  staff  of  the  Bell 
Telephone  Company,  Toronto,  have 
moved  into  their  new  building,  76  Ade- 
laide street  west.  The  new  building  is  a 
5-storey  red  stone  structure,  covering  an 
area  of  100  by  150  feet.  This  makes  the 
seventh  Bell  exchange  in  Toronto.  The 
total  number  of  employes  is  now  about 
1,100. 

The  recommendation  of  the  City  En- 
gineer that  the  Toronto  Railway  Com- 
pany be  ordered  to  lay  a  double  line  of 
car  tracks  on  Danforth  avenue  from 
Broadview  to  a  point  200  feet  east  of 
Greenwoods  avenue  and  to  extend  the 
service  thereon,  was  endorsed,  along 
with  the  recommendation  that  the 
track  allowance  be  paved  with  brick 
block,  placed  on  a  concrete  foundation, 
at  an  estimated  cost  of  $66,000.  It  was 
further  recommended  that  the  company 
be  ordered  to  lay  tracks  on  Greenwoods 
Avenue  from  Gerrard  Street  on  Dan- 
forth Avenue,  and  to  extend  the  service 
thereon  and  that  the  track  allowance  be 
similarly  paved  at  an  estimated  cost  of 
$54,050. 

Vancouver,  B.C. 

Tenders  are  called  until  February  8th 
for  sui)plies  for  electrical  department  for 
191 1.     W.  McQueen,  city  clerk. 

The  Vancouver  Power  Company  have 
commenced  work  on  a  three  phase 
power  line  from  the  sub-station  to  Shan- 
non Mountain  to  connect  with  the  rock 
crusher  at  the  city  quarries.  The  poles 
are  being  erected  and  the  work  of  string- 
ing the  wires  will  commence  early  in  the 
new  year. 

The  British  Columbia  Hydraulic 
Power  Co.,  Ltd.,  Vancouver,  is  making 
application  under  the  Water  Act  for  a 
water  record  of  500  cubic  feet  per  sec- 
ond, to  be  taken  from  Nanaimo  river  and 
lakes  at  a  dam  30  feet  high,  about  i,2'oo 
feet  above  Nanaimo  falls,  and  raising 
the  water  level  to  a  point  3,500  feet 
above  the  point  of  diversion. 

The  gross  receipts  of  the  British  Col- 
umbia Electric  Railway  for  the  year 
ending  June  30,  1910,  increased  by  31 
per  cent.,  while  the  net  earnings  dis- 
close an  advance  of  19  per  cent.  There 
is  available  for  distribution  after  every- 
thing has  been  met,  a  sum  of  ,£67,452. 
The  holders  of  deferred  ordinary  stock 
will  receive  8  per  cent. 

Victoria.  B.C. 

Tenders  will  be  called  soon  for  2,0(10 
pounds   of   copper  wire   for  city  light   de- 


partment.     W.    M.    Northcott,    purehasinj,' 
agent. 

The  electric  lighting  by-law  ($25,000) 
was  carried;  also  the  underground  tele- 
phone by-law. 

Angus  Smith,  city  engineer,  is  author- 
ity for  the  statement  that  plans  and 
specifications  were  being  drawn  prepar- 
atory to  the  calling  for  tenders  for  the 
larfv:  amount  of  street  work  contemplat- 
It  is  hoped  that  contracts  for  much  of 
the  work  will  be  let  within  two  weeks' 
time. 

The  rate  to  be  charged  the  city  for 
power  by  the  British  Columbia  Electric 
Railway  Company  when  the  Jordan 
River  supply  reaches  the  city  is  the  ex- 
cedingly  low  rate  of  1.075  cents  per  kilo- 
watt hour.  The  electric  light  committee 
recommended  that  the  tender  of  Haw- 
kins &  Hayward  for  the  supply  of  the 
following  be  accepted:  250  lamps  at  $127 
per  hundred;  one  gross  of  14-in.  globes 
at  $270;  two  gross  of  12-in.  globes  at 
$162. 

Waterloo,   Ont. 

The  by-law  to  raise  $40,000  for  electric 
li<jht  purposes  was  carried. 
Weston,  Ont. 

The  contract  for  construction  of  trans- 
former station  and  fire  house  has  been 
awarded  to  George  B.  Moog,  Berlin,  $6,900. 

Winnipeg,  Man. 

A  contract  for  the  supply  of  47,000  tele- 
phone poles  has  been  awarded  to  J.  H. 
Hyland  &  Company,  timber  merchants,  Win- 
nipeg, by  the  Manitoba  Government  Tele- 
phone Commission. 

Winnipeg,  Man. 

The  local  branch  of  the  General 
Electric  Company  was  recently  destroy- 
ed by  fire.     Loss,  about  $7,000. 

Tt  is  said  the  Winnipeg  Street  Rail- 
way Company  will  install  a  new  steam 
turbine  plant  within  the  city  limits  at 
a  cost  of  half  a  million  dollars. 

It  is  reported  that  the  Winnipeg  Rail- 
way Company  will  erect  a  new  auxiliary 
steam  plant  within  the  city  limts  at  a 
cost  of  half  a  million  dollars. 

Tenders  are  being  called  until  Febru- 
ary 14th  by  the  Provincial  Government 
Telephone  Department  for  construction 
material  and  supplies.  Particulars  on  ap- 
plication to  F.  C.  Paterson,  chairman. 

M.  Peterson,  Secretary  Board  of  Con- 
trol, writes  that  The  Gregory  Electric 
Company,  of  Chicago,  supplied  the  65 
k.w.  generator  for  operation  of  temporary 
electric  drive  at  Point  du  Bois.  Price, 
$525,  f.o.b.  Chicago. 


Condensed  Department 


KA'J'KS. 
Positions    Vacant     f  2     ciiits     a     word     ond     25 
i'<  sitit  ns   Vacant    -,  cents    for   a   heading,   per    in- 
Miscdlanedus.  ^    sertion. 

Tender  advertiscmt'nts,  equipment  for  sale, 
t'tc,  15  cents  per  agate  line  (14  agate  lines 
iiiakf   one    inch)    per    insertion. 

Advert isors  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms   close   on  the   18th  of  each  month. 


It's  Great 

This 

Electric 
Heater 

Gives  yovi  Iiot  w.-itc r 
in  30  SI  conds — just 
t.irij  the  swjlt-h. 
Finished  in  ni*  k.  1 
and  is  complete  witli 
cord  nni\  phig  read) 
toiriBtall. 

;K>//f   Us 

National  Stamping 
JlJ      &  Elec.  Works. 

%l    l»^  J.-ffcmnn  St.. 

^   ittF     Chicago,  III.,  U.S.A. 


For  Sale 


Two  2,000  k.w.  2,400  volt,  662-3  cycle,  3-phase 
S.K.C.  Generators.  286  R.P.M.  These  machines 
have  lately  been  rebuilt  in  the  United  States 
and    arc   good    as   new.      Low   price    for   cash. 

For    particulars    and    price    apply 

J.   F.   H.   WYSE, 
2-2  610    Continental    Life    Bldg.,    Toronto. 


City  of  Strathcona 

( Alberta) 


Tenders  for 

Engine,  Boilers  and 
Generators 


Tenders  addressed  to  David  Ewing,  Chief  En- 
gineer, power  house,  Strathcona,,  Alberta,  for 
above  machinery,  will  be  received  until  noon, 
Wednesday,  March  ist.  1911.  Specifications  may 
be  obstained  upon  application  to  the  undersigned. 
A.    J.    McLEAN,   City    Engineer. 

Strathcona,    Alta.,    Jan.    16,    191 1.  2-p 


Positions  Vacant 

For  a  man  with  fair  technical  education  for 
literary  work.  Applicant  must  be  able  to  speak 
and  write  both  German  and  English  correctly, 
must  have  some  experience  in  writing  engineer- 
ing articles,  and  will  be  expected  to  operatt  a 
typewriter. 

Applications  in  own  hand  writing,  both  in 
German  and  English,  giving  references  and  stat- 
ing salary  expected,  should  be  sent  to  the  Chief 
Engineer  of  the  Hydro- Electric  Power  Commis- 
sion   of    Ontario,    Toronto,    Canada.  2-2 


Miscellaneous 


REPRESENTATIVES  WANTED  —  Reliable 
firm  manufacturing  complete  line  of  electrical 
measuring  instruments,  want  responsible  repre- 
sentatives to  handle  their  lines  throughout  the 
whole  of  Canada.  Are  prepared  to  deal  separately 
for  Eastern  and  Western  Canada.  Box  195, 
Electrical    News,    Toronto    Ont.  2-z 

Piritish  firm  of  electrical  and  mechanical  en- 
gineers manufacturing  electric  lighting  specialties, 
wants  to  secure  reliable  Canadian  rer  resent  at  ives 
who  will  carry  a  stock  in  Canada.  Write  for 
particulars  to  Box  197,  Electrical  News,  Toronto, 
Ont. 

A*  -.NTS  WANTED  in  all  parts  of  Canada  to 
handle  wood  preserving  for  Poles,  Cross-Arms, 
Railroad  Ties  and  Construction  Timber.  For 
particulars  write  W.  D.  Ward,  Tribune  Building, 
\ew    York.  2-4 

For  Sale 

Eiglit  arc  lainr's.  ^ood  contlition.  alternating 
cmrcnt,  10,1  volts,  Weston  Electric  type.  Address 
L.    R.    Cossitt,    Brockville,    Ont.  '  2-2 
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llial  tin-  line  should  be  a  success  because  he  has  felt  that 
another  di.stinct  advance  will  have  been  made  in  the  science 
of  electrical  transmission.  He  is  equally  anxious  now  to 
know  the  actual  conditions  under  which  the  line  is  operating, 
and  the  government  should  lose  no  time  in- recording  and 
publishing  actual  measurements  of  live  loss  under  every 
c  inceivable  condition  to  which  their  transmission  wires  are 
exposed. 

Further  than  this,  conditions  are  ideal  in  a  university 
city  like  Toronto  for  research  work  of  the  most  important 
order.  It  is  conceivable  that  aluminum  is  not  the  best  pos- 
sible conductor,  that  the  size  used  is  not  the  best,  that  there 
may  be  certain  insulators  not  yet  tried  that  would  give 
greater  efficiencies,  that  pressures  a  little  higher  or  a  little 
lower  may  carry  with  less  loss  or  that  any  other  of  a  large 
number  of  conditions  may  not  yet  have  been  perfected.  Why 
not  place  a  trained  university  research  scholar  on  the  work? 
Give  him  a  shunt  line  to  experiment  on;  give  him  trans- 
formers, meters  and  conductors;  let  him  work  in  the  open 
air  under  actual  conditions;  keep  him  at  it  till  he  gets  re- 
sults. 

It  is  impossible  to  predict  the  value  tn  scientific  engin- 
eering of  such  a  practical  research. 


ADVERTISEMENTS. 

Orders  for  advertising  should  reach  the  office  of  publication  not  later 
_han  the  20th  day  of  the  month  preceding  date  of  issue.  Changes  in 
advertisements  will  be  made  whenever  desired,  without  cost  to  the 
ad  vertiser. 
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The  **Electrical  News'*  will  be  mailed  to  subscribers  in  Canada  and 
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or   delay  in  delivery   of  paper. 

Correspondence  is  invited  upon  all  topics  coming  legitimately  within 
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in  news  items  and  information  regarding  electrical  development  in  all 
parts  of  Canada. 
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High  Voltage  Transmission  Research 

There  is  no  question  occupying  the  thoughts  of  Can- 
adian electrical  men  to-day  of  equal  importance  with  long- 
distance transmission.  Canada's  water  powers  are  ample 
but  not  evenly  distributed.  A  range  of  200  miles  at  best  is 
all  that  can  be  econcmiically  served  to-day,  and  until  power 
can  be  carried,  withimt  grgfi't  loss,  much  greater  distances 
industrial  progress  will  be  hampered  for  lack  of  the  energy 
which   lies   in  plenty  just  beyond   our  reach. 

In  electrical  laboratqwes  everywhere  men  are  spending 
precious  years  investigating  the  causes. 'yvhich  produce  the 
heavy  line  loss  at  high  voltages — heat  l-fosses,  corona  losses. 
etc.,  and  are  vainly  trying  by  theory  to  overcome  difficulties 
which  they  only  know  under  abnormal  conditions.  A  recent 
paper  by  Professor  Ryan  before  the  A.  I.  E.  E.,  for  example, 
admits  that  certain  of  his  laboratory  results  obtained  some 
years  ago  are  not  within  30  per  cent,  of  actual  working  re- 
sults as  since  obtained.  The  conditions  under  which  a  line 
operates  cannot  possibly  be  duplicated  in  the  laboratory, 
and  results  at  best  are  only  indicative  and  never  conclusive. 

Now  the  Ontario  government  has  just  completed  a  110,- 
000  volt  transmission  line  wdiich,  being  the  highest  in  the 
world,  was  either  the  result  of  uncertain  laboratory  calcu- 
lations or  the  lucky  inspiration  of  a  gifted  engineer — since 
the  line  is  giving  every  evidence  of  being  a  success  it  really 
<loes  not  matter  which — but,  the  line  being  here,  in  actual 
operation,  conditions  are  created  which  make  further  labor- 
atory   experiment    useless    and    unnecessary. 

The  Ontario  government  is  now  in  a  position  to  give  to 
the  whole  scientific  world  the  advantage  of  its  own  pioneer 
experience.      Every      electrical      engineer   has    been    anxious 


Might  is  Right 

Some  months  ago  the  Montreal  Light.  Heat  and  Power 
Company  of  Montreal  applied  for  and  secured  a  permanent 
injunction  against  the  Dominion  Light,  Heat  and  Power 
(  ompanj',  preventing  the  latter  from  placing  their  poles, 
wires  and  other  electrical  apparatus  at  a  distance  of  less 
than  three  feet  from  the  poles,  wires,  etc..  of  the  former. 
Notwithstanding  this  order  the  Dominion  L.  H.  &  V.  Co. 
has  erected  a  series  of  poles  on  Orleans  avenue  "which  poles 
are  not  only  placed  at  a  distance  of  less  than  three  feet, 
but  which  have  been  actually  placed  in  the  middle  of  the 
Montreal  L.  H.  &  P.  Co.'s  wires  (see  Toronto  streets), 
and  in  such  close  proximity  to  these  wires  that  it  has  been 
found  necessary  to  fasten  them  with  insulators  (see  Toronto 
streets  again)  to  prevent  the  wires  from  touching  the  poles 
of  the   latter  company." 

This  matter  having  been  again  brought  to  the  atten- 
tion of  the  Supreme  Court,  judgment  has  been  handed  down 
by  Mr.  Justice  Charbonneau  requiring  the  Dominion  Com- 
pany to  pay  a  fine  and  remove  its  poles  forthwith,  giving  the 
rival  company  power,  if  this  order  is  not  obeyed,  to  remove 
the  objectionable  poles  and  apparatus,  at  the  owner's  ex- 
pense. The  reason  given  by  the  court  for  this  order  reads, 
in  part,  that  this  mode  of  installation  "constitutes  a  very 
considerable  inconvenience  to  the  rival  company  and  a  per- 
manent source  of  danger  to  its  apparatus  and  also  to  the 
public. 

It  is  noticeable,  however,  that  in  Ontario,  there  are 
towns  where  placing  a  rival  company  at  "considerable  in- 
convenience" is  not  a  factor  which  regulates  the  course  to 
be  pursued,  or  if  it  is,  it  is  a  factor  which  causes  pleasure 
rather  than  concern,  and  where  the  question  of  "danger  to  the 
public"  is  subordinated  to  reducing  cost  or  to  haste  in  con- 
struction. British  ideas  of  fair  play  have  permeated  our 
sister  province  to  the  extent  at  least  that  they  do  not  de- 
liberately inconvenience  a  rival  there,  but  in  Ontario  in- 
stances can  be  multiplied  where  the  verj'  reverse  seems  true. 

The  forest  of  poles  that  has  been  thrust  by  one  system 
through  the  wires  of  another  in  Toronto  can  be  character- 
ized as  nothing  less  than  a  forced  inconvenience  to  the 
company  that  was  first  on  the  ground,  and  the  danger  to 
the  public  cannot  well  be  less  in  Toronto  than  under  the 
same    conditions    in    Montreal. 

There  is  a  difference,  however.  In  Montreal  the  contest 
was  between  two  private  companies,  so  that  each  was  dealt 
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justly  by.  But  in  Toronto  it  is  a  private  company  and  a 
municipality.  And  the  municipality  has  the  power.  And  in 
the  minds  of  this   municipality  "might  is  right." 


Electric  Shock  Not  Immediately  Fatal 

A  legal  case  of  considerable  interest  dealing  with  the 
death,  by  electric  shock,  of  a  young  Winnipeg  man,  was 
recently  heard  in  that  city.  The  accident  was  said  to  have 
been  brought  about  by  the  use  of  a  long-based  high-low 
lamp  wherein  over  half  an  inch  of  live  metal  was  exposed  to 
contact  with  outside  objects.  The  drop  was  hanging  almost 
directly  over  the  bath  in  which  the  young  man  was  stand- 
ing. 

The  point  of  particular  interest  was  that  it  was  shown 
that  the  shock  did  not  prove  immediately  fatal  as  the  young 
man  was  heard  to  groan  some  time  after  the  accident,  al- 
though, strangely  enough,  no  effort  was  made  to  restore 
him.  The  suggestion  was  made  by  the  Crown  that  this 
might  not  be  an  isolated  case  and  that  it  was  quite  pos- 
sible many  fatal  cases  of  electric  shock  might  be  prevented 
if  prompt  measures  for  resuscitation  were  taken.  He  fur- 
ther suggested  that  the  value  of  such  measures  did  not 
appear  to  be  widely  known  and  ought  to  be  given  due 
publicity. 

City  electrician  Cambridge  expressed  himself  as  having 
no  doubt  the  young  man  might  have  been  restored  if  proper 
measures  had  been  taken,  and  alluded  to  the  fact  that  a 
branch  of  the  St.  John's  Ambulance  Association  was  just 
in  process  of  formation  in  the  city  and  that  it  might  be 
well  to  take  the  matter  up  with  this  association.  It  is  un- 
derstood steps  are   being  taken   to  bring  this   about. 


World's  Copper  Production 

Among  the  various  copper  statistics  set  forth  in  the 
1911  issue  of  "Metal  Statistics,"  a  table  is  given  showing 
the  total  production  of  this  metal  for  more  than  one  hun- 
dred years,  or  from  1800  to  1910  inclusive,  which  demon- 
strates in  a  very  graphic  way,  the  tremendous  strides  that 
have  been  made  in  this  industry  within  the  last  ten  years. 
According  to  this  authority,  we  learn  that  the  production 
of  copper  in  the  United  States,  and  the  world's  total  pro- 
duction by  decades,  has  been  as  follows,  in  tons  of  2,240  lbs.; 

United    States         World's 
Production.       Production. 

1801-1810     91,000 

1811-1820     96,000 

1821-18.-iO     135,000 

1831-1840     218,400 

1841-1850     2,400  291.000 

1851-1800     37,0.50  505,999 

1861-1870     97,100  900,000 

1871-1880     188,000  1,189,400 

1881-1890     732,.507  2,221,236 

1891-1900     1,941,390  3,710,651 

1901-1910     3,822,469  6,856,944 

Total 6,820,916  16,215,630 


Pulp  Company  Installs  S.  Morgan  Smith  Turbines 

plans  have  been  prepared  for  the  new  ground-wood 
mill  of  the  East  Canada  Power  and  Pulp  Company,  Limited, 
to  be  located  at  Nairn  Falls,  five  miles  from  Murray  Bay, 
on  the  line  of  the  Quebec  and  Saguenay  Railway.  The 
hydraulic  development  will  produce  approximately  10,000 
h.p.  The  dam  to  be  erected  is  of  the  Ransom  hollow  type 
and  the  head  will  be  05  feet.  The  penstocks  are  being 
made  by  Walsh's  Holyoke  Boiler  Works,  the  same  firm 
which  installed  the  penstocks  for  the  plant  at  Grand  I'^alls. 
The  wheels  will  be  furnished  by  the  S.  Morgan  Smith  Com- 


pany. These  will  comprise  three  units  of  grinder  turbines, 
each  consisting  of  a  pair  of  double  discharge  quarter-turn 
turbines,  capable  of  developing  2400  h.p.  each,  under  60-ft. 
head;  also  two  single  horizontal  turbines  for  driving  wet 
machines  and  other  machinery,  each  of  a  capacity  of  ap- 
proximately 1,000  h.p.  Twelve  grinders  built  by  the  Holy- 
oke Machine  Company  will  be  installed  in  three  lines,  each 
line  to  have  2400  h.p.  The  grinders  will  take  wood  30  in.  in 
length,  and  will  have  a  capacity  of  eight  to  nine  tons  a  day, 
dry  weight.  The  railway  from  tide-water  to  the  mill  will 
be  completed  by  July  15th,  1911,  and  it  is  expected  the  mill 
will  be  ready  for  operation  by  October  1st.  The  Bishop 
Construction  Company,  of  Montreal,  have  the  general  con- 
tract,  and  also  the   contract   for  the  branch   railroad. 

The  East  Canada  Power  &  Pulp  Company  have  taken 
over  the  limits  of  the  Murray  Bay  Lumber  &  Pulp  Com- 
pany and  the  Labrador  Power  Company,  which  holds  the 
franchises  for  furnishing  light  and  power  to  the  villages 
of  Murray  Bay,   Point  a  Pic,  Cap  a  I'Aigle  and  St.  Irene. 

The  engineer  in  charge  is  Mr.  Geo.  F.  Hardy,  of  New 
York  City,  and  we  understand  it  is  the  intention  of  the 
company  to  erect  a  plant  which  will  incorporate  the  most 
advanced  Swedish  and  Canadian  practices  in  the  manufac- 
ture of  ground  wood.  The  officers  of  the  company  are; 
President,  Rodolph  Forget,  Montreal;  vice-president,  Chas. 
W.  Tooke,  Syracuse;  secretary  and  treasurer,  L.  C.  Has- 
kell.  Montreal. 


New  Locomotive  for  0-  R-  L-  H.  &  P.  Co. 

The  Quebec  Railway,  Light,  Heat  &  Power  Company 
have  just  placed  a  new  electric  locomotive  in  commission 
on  their  Montmorency  division.  This  locomotive,  shown  in 
the  accompanying  sketch,  was  manufactured  in  the  shops 
of  the  company,  at  Ste.  Anne  de  Beaupre,  and  is  intended 
as  the  forerunner  of  a  number  of  other  similar  units  which 
will  eventually  do  away  entirely  with  steam  operation  on 
the    Montmorency   division. 

The  dimensions  of  the  locomotive  are  as  follows:  length 


Electric  Locomotive  on  Quebec  Railway 

over  all,  34  ft.;  width,  8  ft.  8  in.;  weight.  59,300  lbs.;  gauge 
of  track,  4  ft.  syi  in.;  diameter  of  driving  wheels,  33  in.; 
wheel  base  of  each  truck,  6  ft.  6  in.;  total  wheel  base,  28  ft. 
8   in.;   axles,   i'/i   in.;   journals,   7  x   syi. 

.'\xle  carries  a  motor  wound  for  600  volts.  Flanges,  jour- 
nals and  boxes  are  M.C.B.  standard.  Longitudinal  frame 
consists  of  two  outside  pitch  pine  sills  12x5,  and  four  in- 
side 9  X  4^.  Steps  are  provided  at  each  end  on  the 
sides.  The  body  bolster  is  of  wrought  iron.  The  cab  is  of 
wood,  size  11  ft.  x  8  ft.  6  in.,  with  two  windows  30  x  28  on 
each  side,  and  one  each  end  of  the  same  size;  two  glass 
doors  at  the  end.  Hoods  at  each  end  of  the  cab  cover  the 
resistance   and   other   electrical   equipment.     The   locomotive 
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is  fitted  witli  ;i  liand  brake  on  all  the  wheels,  also  with  the 
Westinghouse  automatic  air  brake.  Kqiiipnu-tit  includes  a 
bell  and  whistle. 

The  gear  ratio  is  HifiS,  gives  a  normal  si)eed  of  IS  miles 
per  hour,  and  on  a  level  carries  400  tons  at  a  speed  of  10 
miles  per  hour.  The  locomotive  carries  a  quadruple  equip- 
ment of  four  No.  56  Westinghouse  railway  motors,  having 
a  nominal  rating  of  55  h.p.  each,  total  of  220  h.p.  at  600 
volts.  Standard  nose  suspension  is  used.  The  one  K34 
controller  is   located   in   the   centre   of  the   cab. 


null  owners  in  Liverpool,  are  l)ackiiig  the  scheme.  C  E. 
^■orston,  assisted  by  Hugh  Morrison,  arc  at  present  carry- 
ing on  a  survey  of  the  water  powers. 

The  promoters  will  apply  for  the  necessary  legislation 
to  carry  through  the  scheme  at  the  coming  session  of  the 
Nova   Scotia   legislature. 


Tungsten  and  Titanium  Production 

Although  the  figures  from  all  the  countries  producing 
large  quantities  of  tungsten  are  not  yet  available,  enough 
are  at  hand  to  show  that  the  world's  production  for  1909  was 
larger  than  in  1908,  and  was  possibly  equal  to  that  of  1907. 
The  estimated  output  for  1909  was  5,289  snort  tons  of  con- 
centrates containing  60  per  cent,  of  tungsten  trioxide,  com- 
pared with  3,898  tons  in  1908  and  6,062  tons  in  1907.  In  very 
few  of  the  returns,  however,  is  the  percentage  indicated, 
and  this  is  necessarj-  in  comparing  figures.  It  is  probable 
that  most  of  the  exported  ore  is  richer  than  60  per  cent,  in 
tungsten  trioxide,  and  that  the  figures  are  therefore  low. 
The  principal  sources  of  the  1909  production  were:  United 
States,  1,619  tons;  Argentina,  900  tons;  Australia,  1,200  tons; 
Bolivia,  168  tons;  Germany,  106  tons;  Portugal,  609  tons; 
and  the  United  Kingdom,  421  tons.  The  value  of  the  tung- 
sten ore  produced  in  the  United  States  during  1909  was  $614,- 
370.  compared  with  .$229,955  in  1908  and  $890,048  in  1907. 
With  the  recovery  of  the  American  steel  trade  during  1909 
prices  rose  above  those  of  1908  and  ranged  from  $5  to  $9 
per  unit  for  tungsten  ores,  the  average  price  being  $6  to  $6.50 
per  unit. 

So  far  as  known,  the  rutile  (titanium  oxide)  deposits  at 
Roseland,  Va.,  are  the  largest  in  the  world.  The  use  of  titan- 
ium in  making  steel  rails  increased  considerably  during 
1909.  and  an  American  railroad  which  has  given  rails  treated 
with  ferrotitanium  a  long  trial  reports  that  they  are  proving 
satisfactory.  The  use  of  titanium  in  arc-light  electrodes  is 
also  growing.  Of  these,  there  are  two  principal  types,  one 
of  which  is  an  electrode  made  of  finely  ground  titanium  car- 
bide, the  other  is  composed  of  magnetite,  chromium  oxide, 
and  rutile. 


A  Big  Nova  Scotia  Scheme 

.\  scheme  invohTng  the  expenditure  of  more  than  a 
million  dollars  is  on  foot  at  Liverpool,  Nova  Scotia,  where- 
by extensive  water  powers  in  that  vicinity  may  be  harnessed 
for  the  purpose  of  supplying  electricity.  Surveying  opera- 
tions under  the  supervision  of  Mr.  Holgate,  of  Ross  & 
Holgate,  Montreal,  are  being  carried  on  and  it  is  believed 
that  sufficient  power  can  be  developed  to  supply  the  city  of 
Halifax  with  all  its  electricity. 

Speaking  of  the  undertaking.  Judge  Forbes,  of  Liver- 
pool, said  the  people  of  Nova  Scotia,  and  more  especially 
of  Liverpool,  are  highly  enthusiastic  over  it.  In  Liverpool 
there  is  running  from  Lake  Rosignol  and  adjoining  lakes, 
eighty  to  one  hundred  square  miles  of  water,  lake  service, 
and  300.000  square  miles  of  hillside  drainage.  At  the  lowest 
it  is  estimated  that  this  would  generate  a  continuous  25.000 
horse  power  which  could  be  transmitted  to  Halifax,  a  dis- 
tance of  eighty  miles.  No  power  east  of  Halifax  could  be 
utilized  so  cheaply.  At  present  this  supply  is  harnessed  to 
a  small  extent,  5,000  horse  power  being  used  by  pulp  and 
paper  mills.  In  connection  with  the  enlarged  scheme  it  is 
also  intended,  provided  it  should  be  carried  into  effect,  to 
erect  four  pulp,  box  and  paper  mills  in  the  vicinity  of  Liver- 
pool.    John  L.  McLeod  and  George  S.  McClaren,  large  pulp 


Railless  Electric  Cars 

It  is  reported  that  the  British  Parliament  during  its 
coming  session  will  be  called  upon  to  consider  16  bills  to 
confer  power  for  the  installation  of  railless  electric  car  sys- 
tems. Five  of  these  bills  are  promoted  by  the  British 
Electric  Railless  Traction  Company  (Ltd.),  and  the  first 
electric  cars  of  this  type  to  operate  in  Great  Britain  will 
be  delivered  by  this  company  to  two  Yorkshire  towns  in 
the  near   future. 

It  is  claimed  that  the  railless  system  is  as  cheap  to 
operate  as  the  ordinary  track  street  car,  while  the  capital 
expenditure  involved  in  street  work  is  only  one-fourth  to 
one-third  of  the  $70,000  to  $75,000  per  mile  required  for  the 
usual   street   car   system. 

It  is  further  claimed  that  the  system  has  advantages 
over  petrol  motive  power,  that  the  cars  are  lighter  than  the 
ordinary  motor  bus,  run  with  very  little  vibration  or  noise, 
and  that  the  rubber  tires  prevent  any  great  wear  upon  road 
surfaces. 


Municipal  Ottawa  Reduces  Rates 

The  annual  financial  statement  of  the  municipal  lighting 
and  power  operations  for  the  year  1910  shows  gross  revenue 
$134,646,  as  compared  with  $116,000  in  1909.  Net  surplus  in 
1910  was  $23,789. 

It  has  been  decided  to  reduce  the  rates  for  both  house 
lighting  and  power.  The  reduction  in  house  lighting  rates 
figures  out  at  about  19  per  cent.  The  new  lignting  schedule 
follows:  4c.  per  100  square  feet  of  area  lighted,  and  3^c.  per 
kilowatt  hour  for  current  consumed,  less  10  per  cent,  dis- 
count for  payment  within  fifteen  days.  No  meter  rental  to 
be  charged.  The  old  rate  was  8  cents  per  kilowatt  hour  but 
the  new  plan  figures  out.  according  to  the  Business  of  last 
year,  to  3  cents  per  kilowatt  hour,  making  with  the  3}/2  cents 
per  kilowatt  hour  for  current  used  syi  cents  as  compared 
with  the  old  rate  of  8  cents.  For  power  used  in  houses  for 
domestic  purposes  other  than  lighting,  the  charge  will  be 
syi  cents  per  kilowatt  hour  instead  of  8  cents  which  was 
formerly  charged. 

Power  Rates. 

Flat  rate  per  horse-power  per  year,  based  on  installed 
horse-power  or  maximum  demand.  1  to  4  h.p.,  $29  per  h.p.; 
5  to  19  h.p..  $28  per  h.p.;  20  to  49  h.p.,  $27  per  h.p.;  50  h.p. 
and  over,  $26  per  h.p. 

The  differential  rates  are  graded  as  above  being: 

Fixed  charge  per  installed  horse-power,  per  year  or 
maximum  demand,  $15  for  1  to  4  horse-power,  grading  to 
$12  per  horse-power  for  50  h.p.  or  more. 

Meter  rate  per  kilowatt  hour  for  consumption,  2  cents 
for  1  to  4  h.p.,  grading  to  154c.  for  50  or  over. 

Restricted  class  hours,  restricted  from  4  to  12  o'clock 
p.m.  during  the  months  of  October  to  March  inclusive,  $20 
per  h.p.,  for  from  1  to  4  h.p.,  grading  to  $17  per  h.p.  for  50 
h.p.  or  more. 

Summer  rate,  .\pril  to  September  inclusive.  $15  per  horse- 
power for  from  1  to  4  h.p..  and  grading  to  $12  for  50  h.p. 
or  more. 

All  these  rates  are  subject  to  a  ten  per  cent,  reduction 
for  prompt  payment. 
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Stratford  Rate  Equal  to  Seven  Cents 

Stratford  has  linally  decided  to  adopt  the  plan  of  light- 
ing charges  originally  decided  upon  by  the  committee  of 
engineers  appointed  to  adjust  this  matter.  The  rales  now 
stand  as  fallows: 

For  residential  lighting — -tc  per  month  per  100  square 
feet,  outside  dimensions,  less  10  per  cent,  reduction  for  walls 
and  partitions.  To  this  is  added  4J/2C.  per  kilowatt  hour,  but 
no  meter  charge,  less  10  per  cent,  discount  for  prompt  pay- 
ment. In  addition,  free  carbon  lamp  renewals  of  8  or  16 
candle-power  are  allowed.  It  is  estimated  that  this  rate 
will  be  equivalent  to  about  7c.  net  per  kw.h.  under  normal 
conditions.  Residences  have  hitherto  been  paying  12c.  per 
k.w.h.,  and  25c.  per  month  meter  rate. 

Commercial  lighting  (covering  stores,  theatres,  hotels 
and  factories) — 12c.  per  k.w.h.  for  the  first  hour's  daily  use 
of  installed  capacity  and  4y2C.  per  k.w.h.  thereafter,  with 
free  lamp  renewals  and  no  meter  charge.  A  discount  of  10 
per  cent,  for  prompt  payment. 

Churches — Same  as  commercial  rates,  but  20  per  cent, 
discount  for  prompt  payment. 

Sign,  window  and  display  lighting — $0  per  month  per 
k.w.h.  connected,  subject  to  10  per  cent,  discount  for  prompt 
payment.     Free  lamp  renewals  the  same  as  house  service. 

Verandah  or  porch  lamps  (not  on  meter) — 15c.  per 
month  for  16  candle-power,  less  10  per  cent,  discount,  and 
free  carbon  lamp  renewals. 

A  minimum  bill  of  50c.  per  month  will  be  charged  every 
customer,   less   usual    10   per   cent,   discount. 


Cheaper  Light  in  Fort  Frances 

The  town  of  Fort  Frances  has  adopted  the  following 
schedule  of  lighting  rates: 

A  rate  of  $2.00  per  16  candle  power  lignt  to  users  of  5 
lights  and  less,  with  a  minimum  of  75  cents  per  month. 

Six  lights  and  over  require  a  meter. 

Users  of  from  10  to  50  kw.  get  20  per  cent,  discount; 
from  50  to  100  kw.,  25  per  cent.;  100  to  200  kw., 
40  per  cent.;  500  kw.  and  over.  45  per  cent.,  if  paid  before 
the  15th  of  the  month  following  and  based,  according  to 
meter  readings,  at  a  rate  of  7  cents  per  kilowatt  hour. 


Municipal  Operations  in  Calgary 

The  city  of  Calgary,  which  now  boasts  a  population  of 
over  50,000  people,  controls  its  own  electric  light,  street 
railway  and  waterworks  systems.  These  are  in  the  hands 
of  a  commission,  of  which  the  Mayor  is,  ex-ofificio,  chair- 
man. The  mayor  is  also  commissioner-in-charge  of  the 
business  management  of  the  street  railway  system.  Mr.  A. 
G.  Graves  is  commissioner  of  water  and  electric  light. 

Each  of  these  departments  shows  a  profit  for  the  year 
liiio.  The  street  railway,  with  a  capital  expenditure  of  .$5:il,- 
:i!J5,  shows  a  gross  reserve  of  $214,778,  which,  after  all  ex- 
penditures, including  $9,370  for  the  sinking  fund,  $10,6:!4  for 
contingent  fund  and  $22,500  to  the  city's  general  account, 
leaves  a  net  surplus  of  $:j;i,H15.  Added  to  previous  surplus 
this  account  now  stands  at  $40,389.  Mr.  Thos.  II.  McCauky 
is  general   superintendent  of  the  railway  system. 

In  the  electric  light  and  power  department  the  capital 
expenditure  to  date  is  $502,311,  on  which  the  year's  gross 
earnings  amounted  to  $193,099.  Of  this  amount  $18,200  is 
placed  in  depreciation  account,  $0,560  in  a  sinking  fund. 
and  .$22,407  carried  forward  as  surplus. 

The  waterworks  department  showed  a  net  reserve  of 
$3,335.  The  number  of  water  consumers  is  placed  at  4,616 
and  it  is  worthy  of  note  that  there  were  no  arrears  of  pay- 
ments on   December  31st. 


Nelson  Raises  Power  Rates 

The  city  of  Nelson  now  finds  that  it  has  been  supplying 
its  citizens  with  power  at  about  one-half  what  it  has  cost  to 
produce.  The  rates,  in  consequence,  will  be  considerably 
increased  and  will  now  be  governed  by  the  following  sched- 
ule: First  100  kw.  hours.  5c.  per  kw.  hour;  next  200  kw.  hours, 
4c.  per  kw.  hour;  next  400  kw.  hours,  3c.  per  kw.  hour;  all 
over  700  kw.  hours,  2c.  per  kw.  hour;  a  minimum  charge  of 
$2  per  month  per  horse-power  will  be  made  for  each  horse- 
power connected,  and  electricity  for  heating  purposes  will  be 
charged  at  power  rates. 


Toronto  Railway's  Annual  Statement 

The  annual  statement  of  the  Toronto  Street  Railway 
Company  shows  a  surplus  for  the  year  just  closed  of  $651,- 
160.  This  is  after  a  7  per  cent,  dividend  amounting  to  $560,- 
000,  a  percentage  of  gross  earnings  to  the  city  of  Toronto 
amounting  to  $596,000,  and  all  other  charges,  have  been  met. 
The  total  amount  of  surplus  account  now  stands  as  $3,- 
619,660. 

The  total  receipts  for  the  year  amounted  to  $4,377,116, 
an  increase  of  about  11  per  cent,  over  the  previous  year. 
Operating  expenses  were  51  per  cent,  gross  earnings.  The 
total  number  of  passengers  carried  in  1910  was  over  109 
millions,  an  increase  over  the  previous  year  of  between 
eleven  and  twelve  per  cent.  The  total  assets  of  the  com- 
pany  is   now   placed   at   slightly   over   17   million   dollars. 


Port  Arthur  Street  Railway 

The  operations  of  the  Port  Arthur  Street  Railway  sys- 
tem for  the  year  ending  December  31,  1910,  resulted  in  net 
earnings  to  the  amount  of  $58,150.  Gross  earnings  were 
$141,580,  and  operating  expenses  $83,430. 

The  manager  informed  the  board  that  he  is  in  com- 
munication with  a  firm  manufacturing  a  hot  air  system  of 
heating  cars. 

It  is  likely  that  four  more  cars  will  be  purchased  dur- 
ing 1911. 

Manager  Robinson  has  been  reappointed  for  the  cur- 
rent year  and   Mr.   M.   C.   Wilson  is  secretary. 


Ottawa  Electric  Railway  Statement 

The  year  ending  December  31.  1910,  was  the  most  suc- 
cessful in  the  history  of  this  company.  Gross  earnings  were 
$748,708,  an  increase  of  $71,351  over  1909.  Net  earnings 
were  $277,292,  an  increase  of  $79,374.  The  number  of  pas- 
sengers  carried   was    16,989,334. 

The  Ottawa  Railway  Company  probably  holds  the 
record  for  percentage  earnings  in  Canada,  if  not  on  the  con- 
tinent, this  year's  net  being  in  excess  of  22  per  cent,  on  the 
paid  up  capital.  Following  is  the  board  of  directors:  Messrs. 
T.  Ahearn,  Peter  VVhelen,  George  P.  Brophy,  Hon.  George 
A.   Cox,   Warren   Y.   Soper,   and  Thomas   Workman. 


Kaministiquia  Power  Annual  Report 

I'lie  annual  meeting  uf  the  Kaministiquia  Power  Com- 
pany showed  gross  earnings  $191,283,  an  increase  of  $23,- 
288  over  1909,  with  net  earnings  $162,543,  an  increase  of  $18,- 
375.  After  fixed  charges  and  a  three  per  cent  dividend  were 
paid  a  surplus  of  $40,316  remained.  Further  enlargements 
tci  the  plant  will  be  necessary  in  the  near  future,  according 
to  President  Molt.  The  ofificers  of  the  cot.ipany  are;  H.  S. 
Huh.  president;  l'".  W.  Thompson,  vice-president:  Sir  Ed- 
ward Clouston,  C.  R.  Hosmcr.  J.  E.  .Mdn-d,  :md  1''.  II.  I'hip- 
pcn.     J.  S.  Norris  is  treasurer. 
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Winnipeg  Electric  Annual  Statement 

The  gross  earnings  of  the  Winnipeg  Electric  Railway  Co. 
for  1910  amount  to  $3,284,341,  an  increase  of  $661,000,  or  26 
per  cent,  over  1909.  Surplus  available  for  dividends  amounts 
to  $934,769,  equal  to  IJ.'iT  per  cent,  on  stock,  as  against  14.39 
during  previous  year.  Passengers  carried  were  31,369,421,  as 
against   26,382,733   last   year. 


for  a  charter  at  the  coming  session  and  beginning  the  de- 
velopment work  this  year  as  soon  as  the  season  opens  up. 
Should  this  scheme  be  carried  through  as  planned  it  will  aid 
greatly  in  the  development  of  the  Annapolis  Valley. 


Alberta  Telegraph  Extensions 

Important  extensions  of  the  Dominion  government  tele- 
graph line  out  of  Edmonton  into  the  north  country  are  be- 
ing planned  by  the  Department  of  the  Interior  this  year. 
It  was  only  last  year  that  the  telegraph  line  was  extended 
northwest  from  Athabasca  Landing  and  brought  into  com- 
munication Lesser  Slave   Lake  and   Peace  River  Crossing. 

This  year  extensions  of  the  line  will  be  made  which 
will  bring  in  the  rapidly  growing  Grande  Prairie  settle- 
ment, where  a  town  is  springing  up.  This  extension  will 
be  made  south  from  Peace  River  Crossing,  and  gangs  will 
be  sent  out  early  in  the  spring  to  forward  the  work.  An- 
other important  extension  is  to  be  made  along  the  banks 
of  the  Athabasca  northeast  from  the  Landing,  to  Fort  Mc- 
Murray,  where  settlement  is  also  growing  rapidly.  Still 
another  extension  will,  it  is  expected,  be  made  out  to  Moose 
Lake,  in  the  Saddle  Lake  district,  about  half  way  between 
the  Saskatchewan  River  and  Lac  la  Biche,  a  settlement  that 
is  very  isolated,  but  where  there  are  a  large  number  of  set- 
tlers. It  is  also  said  that  an  extension  will  be  made  to  the 
Swan  River  settlement  south  and  west  from  Lesser  Slave 
Lake. 


Legislature  Endorses  New  Rules 

A  new  set  of  rules  governing  the  equipment  and  ap- 
pliances required  on  locomotives,  motors  and  cars  used  in 
the  operation  of  tramway  and  street  railway  services  in  the 
province  of  British  Columbia  have  just  received  the  unani- 
mous endorsement  of  the  local  legislature. 

The  rules  for  the  most  part  are  the  same  as  obtain  on 
the  average  tramway  system,  but  also  require  "that  every 
locomotive  engineer,  motorman  and  conductor  shall  pass  an 
examination  in  regard  to  the  proper  care  of  the  equipment, 
the  handling  of  air-brakes,  the  train  rules  and  regulations; 
must  be  at  least  twenty-one  years  of  age,  and  undergo  an 
eye  and  ear  test  by  a  competent  examiner  before  being 
eligible  for  appointment  in  any  of  the  above-mentioned 
positions." 

Another  important  item  requires  that  a  safe  distance 
be  maintained  between  two  cars  going  in  the  same  direction. 
The  rule  reads  that  "cars  must  not  approach  within  150  feet 
of  any  car  going  in  the  same  direction  and  on  descending 
grades  they  must  keep  at  least  200  feet  apart." 


Proposed  Development  on  the  Gasperaux  River 

A  number  of  Montreal  capitalists  have  secured  control 
of  the  timber  lands  and  water  power  situated  on  the  Gas- 
peraux river.  They  have  had  an  engineer  on  the  ground 
and  have  already  begun  preparations  for  developing  the 
falls  next  summer.  This  water  power  is  situated  on  the 
Gasperaux  River  seven  miles  from  Kentville,  in  the  An- 
napolis Valley,  and  engineers  who  have  made  an  examina- 
tion of  the  power  say  that  there  is  5,000  h.p.,  at  all  seasons, 
available. 

The  interested  parties  are  endeavoring  to  secure  by 
purchase  the  electric  light  plants  at  Kentville,  Wolfville, 
and  Windsor,  and  their  intention  is  tn  supply  the  several 
towns  and  villages  from  Kentville  west  to  Middletown,  a 
distance  of  30  miles,  and  east  to  Windsor,  a  distance  of  27 
miles,  besides  selling  power  to  farmers  along  the  route. 

They    intend    applying    to    the    Nova    Scotia    legislature 


By-law  to  Permit  Signs 

Alderman  Dandurand  is  introducing  a  by-law  to  the 
Montreal  City  Council  to  permit  advertising  by  means  of 
electric  signs.  In  other  cities  these  signs,  he  says,  are  a 
feature  of  street  illumination,  but  in  Montreal  they  are  prac- 
tically suppressed  except  on  the  tops  of  houses  or  for  a  nar- 
row  space   up   against  a   building. 

By  the  new  by-law  it  would  be  legal  to  have  these 
signs  project  over  the  sidewalk  for  a  distance  of  six  feet 
and  at  a  height  of  not  less  than  ten  feet  trom  the  level  of 
the  sidewalk.  By  the  present  regulation  these  signs  can- 
not extend  from  a  building  more  than  twelve  inches,  for  the 
reason  it  was  thought  that  the  signs  would,  as  in  the  days 
of  the  old  wooden  affairs,  be  an  obstruction  to  the  view 
along  the  street.  The  modern  idea  is  that  the  electric  sign 
adds  to  the  attractiveness  of  a  city.  The  designs  are  prac- 
tically endless  and  probably  only  Montreal,  remarked  Aid. 
Dandurand,  has  seen  anything  to  object  to  in  them. 

However,  at  the  present  moment  the  city  has  not  the 
requisite  power  to  pass  such  legislation,  but  it  will  be  in- 
cluded  in   the   new    charter  amendments. 


Storage  Battery  Cars  on  Trial  in  Toronto 

The  question  of  placing  a  trial  storage  battery  Edison 
Beach  car  on  Toronto's  streets  is  being  considered.  City 
Engineer  Rust  and  Electrical  Engineer  Aitken  recently 
visited  the  Edison  Beach  factories  and  were  favorably  im- 
pressed with  the  equipment.  The  manufacturers  have  oflFered 
to  send  a  coach  on  trial.  Manager  Fleming,  of  the  Toronto 
Street  Railway,  has  expressed  his  willingness  to  allow  its 
operation  on  the  company's  lines.  The  point  in  connection 
with  these  cars  about  which  there  appears  to  be  the  most 
apprehension  is  the  life  of  the  batteries.  The  manufacturers 
have  the  greatest  faith  in  their  lasting  qualities,  but  these 
have   not   yet   been  proven   by   actual   operation. 

If  a  trial  coach  is  sent  to  Toronto  and  proves  success- 
ful, it  is  very  likely  the  suburban  lines,  to  be  built  by  the 
city  during  1911,  will  be  entirely  equipped  with  them. 


February  Meeting  Toronto  Section  A,  I.  E.  E, 

The  February  monthly  meeting  of  the  Toronto  Sec- 
tion of  the  A.  I.  E.  E.  was  held  on  February  10  in  the  En- 
gineers' Club  rooms,  96  King  street  west.  A  programme 
of  unusual  interest  was  the  presentation  of  two  papers  des- 
cribing two  large  hydro-electric  installations;  the  first,  that 
on  the  Matabitchouan  river,  near  Cobalt,  recently  completed; 
the  second,  the  municipal  installation  at  Point  du  Bois  near 
W'innipeg,  rapidly  nearing  completion.  Both  of  these  in- 
stallations have  been  in  charge  of  the  engineering  firm  of 
Smith,  Kerry  &  Chace,  and  the  papers  were  presented  by 
members  of  this  firm.  The  former  installation  was  describ- 
ed by  Mr.  N.  R.  Gibson  and  Mr.  A.  L.  Mudge,  the  Winnipeg 
plant  by  Mr.  Gibson  and  Mr.  A.  J.  Soper.  Both  papers 
were  fully  illustrated  with  lantern  slides  which  indicated  the 
marked  skill  and  ingenuity  with  which  these  plants  are  con- 
structed. 


Regina  Buys  More  Cars 

The  city  council  of  Regina  has  placed  an  order  with 
the  Canada  Ford  Company  for  two  double  truck  cars,  com- 
plete with  quadruple  motor  equipment  and  air  brake,  and 
for  four  single  truck  cars  with  double  niotor  equipment, 
the  cars  to  be  built  by  the  Brush  Electrical  Engineering 
Company,  Limited,  of  London,   England. 
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An  Act  Respecting  the  Ontario  and  Minnesota 
Power  Company 

A  lull  lia^  Ik'cii  introduced  in  the  Ontario  legislature 
by  the  irlon.  Mr.  Cochrane,  Minister  of  Lands,  Forests  and 
Mines,  by  which  the  Ontario  and  Minnesota  Power  Com- 
l)any.  Mr,  G.  VV.  Bachns.  president,  is  given  permission  to 
export  temporarily  an  amount  of  electrical  energy  not  ex- 
ceeding six  thousand  horsepower,  but  shall  keep  one  thous- 
and horsepower,  whether  used  or  not,  constantly  available 
on  the  Canadian  side.  The  price  of  power  to  be  supplied, 
as  demand  requires,  on  the  Canadian  side,  the  conditions 
under  which  it  shall  be  furnished,  the  method  of  distribution, 
and  the  time  of  delivery  shall  rest  with  tlie  Hydro-Electric 
Power  Commission  of  Ontario.  Delay  in  cotnplying  with 
the  commission's  order  shall  render  the  company  liable  to  a 
forfeit,  as  damages,  of  $.50,000,  plus  $100  a  day  for  such 
time  as   the  delay   continues. 


The  Legal  P.A.Y.E.  Car 


Mr.  W.  K.  McXaught  has  introduced  a  hill  in  the  On- 
tario legislature  specifying  that  all  P.  A.  Y.  £.  cars  operating 
in  cities  of  over  100,000  inhabitants  must  fulfil  the  following 
conditions: 

The  car  must  have  a  rear  platform  at  least  seventy-two 
inches  deep  with  a  folding  step  not  less  than  fifty-four 
inches  long.  The  rear  platform  must  be  enclosed,  properly 
heated  and  provided  with  a  door  or  doors  having  an  aggre- 
gate width  of  at  least  fifty-four  inches,  so  arranged  as  to 
permit  of  the  entrance  and  exit  of  passengers  at  one  and 
the  same  time.  If  there  is  a  partition  between  the  rear  plat- 
form and  the  body  of  the  car  such  partition  must  have  doors 
or  openings  so  arranged  as  to  permit  of  the  entrance  and 
exit  of  passengers  at  one  and  the  same  time.  The  front 
platform  must  be  enclosed  and  properly  heated.  It  shall  be 
provided  with  an  exit  door  at  least  thirty  inches  wide,  and 
a  folding  step  of  the  same  width.  If  there  is  a  partition  be- 
tween this  platform  and  the  body  of  the  car  it  must  be 
provided  with  an  exit  door  or  opening  not  less  than  thirty 
inches   wide. 


Combined   Garbage   Destructor   and   Electrical 
Plants 

Consul  Albert  Halstead,  of  Birmingham,  writes  that 
there  are  now  80  plants  in  the  United  Kingdom  for  the  con- 
version of  garbage  of  cities  into  electric  power,  and  that 
they  are  increasing  at  the  rate  of  20  a  year.  An  English 
mechanical  engineer  calculates  that  there  is  a  long  ton 
of  refuse  for  every  1,000  inhabitants,  equal  to  about  300 
pounds  of  steam  per  hour  for  nine  hours  pe^  day,  if  destroy- 
ed in  the  properly  designed  destructor,  A  technical  review 
of  the  subject  has  been  compiled  by  Consul   Halstead. 


Letters  to  the  Editor 

Ivlitor    I'.lectrical    N'ews: 

1  have  made  some  interesting  experiments  using  carbon 
and  tungsten  lamps  in  the  production  of  eggs.  Hens  must 
have  light  in  the  winter  equal  to  that  of  spring  and  summer 
if  they  are  going  to  lay  equally  well.  If  the  number  of  hours 
they  require  to  pick  their  food  is  reduced  for  the  lack  of 
light  we  cannot  expect  them  to  lay,  as  they  need  more  food 
in   winter  than   summer. 

I  have  found  that  it  makes  a  difference  what  color  of 
light,  as  well  as  quantity,  is  used.  I  started  with  four  40 
watt  tungsten  lamps  which  burnt  from  4  p.m.  to  I  .i.in. 
The  hens  soon  began  to  lay  and  were  profitable  though  our 
rate  is  17  cents  per  kilowatt.  Not  being  satisfied  with  pros- 
perity I  changed  the  experiment  and  placed  four  10  c.p. 
carbon  lamps  in  place  of  the  tungstens.     These  I  burnt  the 


>amc  nuMilnr  of  hours,  and  the  hens  sti.»pped  laying.  I 
again  replaced  the  tungsten  lamps  with  the  former  result. 
The  lamps  were  placed  so  that  no  shadow  would  fall  on 
the  ground.  My  hens  roost  nearly  all  day  and  lay  at  night. 
My  coop  is  fairly  warm  although  water  will   freeze  in  it. 

If,    among   your   readers,   you   have   any   other   electrical 
ixiultry   fanciers   I   would   be   pleased   to  hear   from   them. 

F.    K.    Martin    (Elec.   Supt.), 

Battleford,   Sask. 


Editor   Electrical  News, — 

In  storage  battery  practice  one  is  sometimes  confronted 
with  the  problein  of  removing  a  coat  of  lead  sulphate  from 
unformed  lead  plates  or  for  that  matter  any  lead  utensil 
which  it  is  desired  to  have  clean  of  this  compound.  To 
clean  a  bunch  of  lead  strips  which  had  become  (through 
accidental  treatment  with,  first,  a  long  bath  in  pure  distilled 
water,  and  then,  being  thickly  coated  with  lead  hydroxide 
given  another  long  bath  in  dilute  sulphuric  acid}  well 
covered   with   lead   sulphate   I   proceeded  as   follows: 

First — I  washed  them  thoroughly  in  water  and  then 
placed  them  in  a  strong  solution  of  ammonium  acetate  and 
ammonium  hydroxide  made  in  these  proportions — water, 
three  parts,  ammonium  acetate  one  part  and  ammonium 
hydroxide   one   part   (all  by  weight). 

Second — After  they  were  clean  I  washed  them  again  in 
water  and  soaked  them  in  a  dilute  sulphuric  acid  solution 
for  thirty  minutes. 

The  action  in  the  ammonium  acetate  bath  is  very  slow 
requiring  about  four  days  for  completion.  With  an  excess 
of  ammonium  hydroxide  there  was  no  ni^ticeable  loss  of 
strength   as  a  solvent  after  considerable  use. 

If  the  second  operation  is  not  carried  on  quickly  and 
carefully,  the  lead  will  become  recoated  with  sulphate  as 
soon  as  it  gets  in  the  acid  bath. 

Paul    F.   Trout, 
Tate  Accumulator  Company,  Toronto. 


New  Plant  for  Winnipeg  Electric  Railway  Co, 

The  Canadian  General  Electric  Company  have  recently 
been  awarded  a  contract  for  the  supply  of  complete  generat- 
ing equipment  for  a  new  plant  to  be  built  by  the  Winnipeg 
Electric  Railway  Company  within  the  city  limits  of  Winni- 
peg. The  prime  movers  will  be  high  pressure  steam  tur- 
bines. The  full  equipment  will  consist  of  three,  3-phase,  4- 
pole,  3,000  kw.,  1,800  r.p.m.,  2,300  volt  Curtis  steam  turbine 
generator  sets,  for  operation  condensing,  with  180  pounds 
steam  pressure  at  12.5°  F.  super  heat.  These  turbine  sets 
will    be   complete   with   three   turbine-driven   exciters. 


Another  Rio  Development 

The  Rio  de  Janeiro  Government  will  grant  the  Bracuhy 
Falls  and  Metallurgical  syndicate  rights  for  the  exploitation 
of  the  hydraulic  power  of  the  falls  of  the  River  Bracuhy,  in 
Angra  dos  Reis,  to  be  applied  to  the  development  of  various 
industries,  but  especially  mining  and  the  manufacture  of  iron. 
The  Falls  of  Bracuhy  are  about  3,000  feet  in  height,  the  esti- 
mate of  energy  availalile,  with  dams,  is   Hio.ooo  horso-powcr. 


Bonus  for   Good  Record 

The  Interborough  Rapid  Transit  Comi)any,  of  New 
York,  have  recently  installed  meters  on  their  coaches,  by 
which  the  motormon  may  see  exactly  wh.it  ;minunl  of  cur- 
rent they  are  consuming  at  different  points  on  their  trip. 
.\  noteworthy  part  of  the  system  is  the  payment  of  a  cash 
bonus  of  2.5  cents  a  day  to  those  men  who  show  the  best 
records. 


CANADIAN    ELECTRICAL    NEWS 


37 


High    Tension    Outlets      used      by    Ontario 
Commission — A  New  Design  for  America 

The  accompanying  photographs  illustrate  the  two  types 
of  high  tension  line  entrance  and  outlet  conductors  used  by 
the  Hydro-Electric  Power  Commission  of  Ontario  in  their 
110,000  volt  transmission  system  in  southwestern  Ontario. 
Tlie  horizontal  type,  figure  1,  was  manufactured  in  Ger- 
many by  the  Porzellanfabrik  Hermsdorf  firm,  the  vertical 
type  by  the   Canadian   General   Electric. 

The   Hermsdorf  type   is   in   use   only  at   Niagara.       The 


Fig.  1 — Hermsdorf  Outlets 


Fig. 


-C.  G.  E.  Outlets 


conductor  in  this  type  is  a  copper  tube  set  in  a  porcelain  tube 
some  six  feet  long,  surrounding  which  is  a  porcelain  bush- 
ing about  forty  inches  in  length.  There  are  four  supports 
placed  at  right  angles,  as  shown,  each  bemg  a  one-piece, 
corrugated,  moulded  porcelain,  about  two  feet  in  length. 
The   opening  in   the   wall   through   which   the   outlet  is   made 


Hermsdorf  High  Tension  Outlets,  Niagara 

is  five  feet  s(|uare.     Thgrcorner  openings  are  fitted  with  plate 
glass. 

Under  wet  test  these  insulators  withstcod,  without  leak- 
age, a  pressure  of  220,000  volts. 


Pennsylvania  Railroad  Orders  Nine   More 
Electric  Locomotives 

Nine  more  electric  locomotives,  aggregating  about  40,- 
000  horse-power,  have  been  ordered  by  the  Pennsylvania 
Railroad  from  the  Westinghouse  Electric  &  Manufacturing 
Company.  The  new  locomotives  will  be  of  the  same  type 
as  those  which  are  now  being  operated  in  the  Manhattan 
Terminal,  New  York  City,  and  will  supplement  the  twenty- 
four  already  in  use.  The  new  locomotives  will  be  completed 
by  July  1st,  1911. 

The  cabs,  frames,  running  gear  and  mechanical  parts 
will  be  built  by  the  Pennsylvania  Railroad  at  their  Juniata 
shops.  The  air  brakes  will  be  supplied  by  the  Westinghouse 
Air  Brake  Company.  The  electrical  equipments  will  be  built 
and  the  complete  locomotives  assembled  at  the  East  Pitts- 
burg Works  of  the   Westinghouse   Company. 

The  Pennsylvania  locomotives  are  by  far  the  most 
powerful  ever  built.  The  locomotive  is  an  articulated  mach- 
ine of  double  cab  design.  Each  half  carries  its  own  motor 
and  complete  equipment  and  the  two  halves  are  coupled 
together  at  their  driving-wheel  ends.  The  frames,  driving 
wheels  and  trucks  of  the  running  gear  are  similar  in  general 
character  to  those  of  the  "American  Type"  steam  locomotive. 
The   wheel   and   motor   arrangement   was   decided   upon  only 


Pennsylvania   Electric    Locomotive — Motors   and 
Running  Gear 

after  careful  experiments  with  several  other  forms,  both  of 
motor  drive  and  wheel  arrangement;  the  governing  motive 
being  to  secure  the  greatest  possible  steadiness  at  speed 
The  coupled  ends  are  fitted  with  permanent  couplings  of 
twin  draw  bars  and  friction  draft  gears,  so  arranged  that 
the  leading  half  serves  as  a  leading  truck  and  the  other  half 
■'•vas  a  trailer  in  whichever  direction  the  locomotive  may  be 
moving.  Each  cab  is  complete  with  \\'estinghouse  auto- 
matic and  straight  air  brake  equipment,  apparatus  for  train 
lighting,  electric  head  light,  pneumatically  operated  whistle 
and  sanders,  as  well  as  its  motor,  unit  swiicnes  and  master 
controller.  The  machines  are  so  arranged  that,  in  event  of 
one  motor  being  cut  out.  the  entire  machine  can  be  operated 
from  either  cab  with  the  remaining  motor.  The  halves  are 
interchangeable  and  if  one  is  out  of  service  it  may  be  re- 
placed by  another  half  while  repairs  are  bemg  made.  The 
unit  switch  field"  control  permits  two  or  more  locomotives 
to  be  coupled  together  and  all  to  be  operated  from  either 
end  of  any  one  cab,  and  affords  flexibility  of  speed  and  reg- 
ulation. It  gives  two  additional  running  notches  and  at  the 
same  time  economizes  power  consumption  during  accelera- 
tion. 

The    following    are    some    of   the    characteristic    features 
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of   the   Pennsylvania    direct-current,    600-volt    electric     loco- 
motives: 

Weights  and  Dimensions. 

Weight    of   locomotive,    complete,    156    tons;    vi'eight    on 
drivers,  200,000  lbs.;  weight  on  each  driving  axle,  .50,000  lbs.; 


Pennsylvania  Electric  Locomotive  drawing  8  coaches, 
Manhattan  Terminal  Station,  New  York 


weight  on  each  bogie  truck,  57,000  lbs.;  total  length  overall, 
inside  knuckles,  64  ft.  11  in.;  rigid  wheel  base  of  each  half, 
7  ft.  2  in.;  total  wheel  base  of  each  half,  23  ft.  1  in.;  total 
wheel  base  of  locomotive,  55  ft.  11  in.;  diameter  of  drivers, 
72  inches. 

General  Capacity. 

Contract  tractive  effort,  60,000  lbs.;  maximum  draw  bar 
pull  (recorded  on  test),  79,200  lbs.;  normal  speed  with  full 
train,  60  mi.  per   hr. 

Normal  Service. 

550-ton  train  to  be  started  and  acceleratea  on  2  per  cent, 
tunnel   grades — maximum   contract   horse-power,   4,000. 

Motor  Data. 

Two  direct-current  interpole  motors.  Cast  steel  frames. 
Directly  connected  through  jack-shafts  and  side-rods. 
Weight  of  each  motor  complete  with  cranks.  43,000  lbs.; 
height  of  motor  frame  above  cab  floor,  5  ft.  6J4  in.;  height  of 
center  of  shaft  above  cab  floor.  2  ft.  IJ/i  in. 

Since  the  opening  of  the  Manhattan  Terminal  on  Novem- 
ber 27,  1910,  the  entire  through  passenger  traffic  of  the  Pen- 
nsylvania Road  in  its  Newark  tunnels  has  been  handled  by 
the  electric  locomotives  of  this  type  without  a  hitch  and  to 
the  entire  satisfaction  of  the  operating  force.  Very  heavy 
trains  far  beyond  the  capacity  of  the  usual  passenger  loco- 
motive, have  been  handled  over  the  tunnel  grades  with  ease.. 


Light  aed  Power  Disftribiuitioiii  in  Que 


Another  City  Using  Niagara  Power — The  Causes  that  led  to  the  Adop- 
tion   of    60    Cycles — An    Admirable    System     of     Power     Distribution 

By  E.  Richards 


The  electric  light  and  gas  plants  of  Guelph  have  been 
municipally  owned  and  operated  since  the  year  1903  under 
the  supervision  of  a  Board  of  Light  and  Heat  Commission- 
ers,  and   when   in    1909   the   contract   had   been   closed   with 


the  Hydro-Electric  Power  Commission  for  a  supply  of 
power  from  Niagara,  the  whole  matter  was  placed  in  the 
hands  of  this  board. 

Owing   to   the   anticipation,   for   a   number   of  years,   of 


Motor  Generator  Set  installed  in  the  Transfortner  Station — Guelph 
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the  final  arrival  of  Niagara  power,  the  Board  had  expended 
each  year  only  the  minimum  amount  on  maintenance 
account. 

The  generating  station  was  a  decidedly  old-fashioned 
combined  steam  and  water  power  plant,  driving  a  jack 
shaft  to  which  were  belted  125  cycle,  iioo  volt  alternators, 
series  arc  generators  and  one  500  volt  D.C.  generator.     The 
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Fig.  1 — Diagram  of  Main  Transforming  Station,  Guelph 

series  open  arc  street  lighting  system  was  hopelessly  anti- 
quated and  should  have  been  replaced  years  before  and  the 
500  volt  D.C.  power  service  could  hardly  be  characterized  as 
up-to-date    even   from   a   local   standpoint. 

The  only  part  of  the  system  that  laid  any  claim  to 
being  called  modern  was  the  line  transformer  equipment. 
It  consisted  almost  exclusively  of  the  latest  type  of  60  cycle 
transformers  of  fair  unit  capacity.  In  addition  the  meters 
were  all   suitable  for  recalibration  for  60  cycles. 

The  foregoing  facts  have  been  recited  in  detail  because 
it  is  proposed  to  discuss  at  some  length  the  considerations 
that  led  to  the  final  choice  of  a  general  system  for  power 
and  light  distribution  and  it  is  deemed  advisable  to  thus 
point  out  that  the  condition  of  the  electrical  system  pre- 
vious to  its  reconstruction  for  Niagara  power  distribu- 
tion was  not  such  as  to  justify  the  Board  in  considering 
this  old  system  as  a  controlling  factor  in  the  general  plan 
of  rehabilitation   to   be   adopted. 

With  these  facts  in  mind  it  is  proposed  to  point  out 
and  discuss,  in  the  order  of  their  importance,  the  factors 
which  influenced  the  Board  and  its  advisers  in  the  choice  of 
a  lighting  system,  the  choice  as  between  60  cycles  and  25 
cycles  being  made,  practically  the  basis  of  the  investigation. 

First — The  contract  between  the  Hydro-Electric 
Power  Commission  and  the  municipalities  provided  for  the 
payment  of  power  on  the  apparent  power  basis  up  to  a 
power  factor  of  90  per  cent,  and  on  the  actual  power  basis 
in  cases  of  factors  above  90  per  cent.  This  provision 
practically  compelled  the  use  of  synchronous  motors  of  a 
capacity  sufficient  to  correct  the  power  factor  of  the  city's 
total  requirements  up  to  90  per  cent.  In  fact  it  was  found 
that  the  reduction  in  power  cost  resulting  from  the  use  of 
synchronous  motors  would  more  than  meet  the  fixed  and 
operating  charges  on  the  same.  The  comparative  figures 
in  a  concrete  case  will  serve  to  illustrate  this.  Suppose 
the  case  of  a  motor  load  of  1,000  k.w.  with  a  power  factor 
of  70  per  cent,  and  a  lighting  load  of  300  k.w.  with  a  power 


factor  of  95  per  cent.  If  this  service  were  supplied  exclus- 
ively by  25  cycles  without  power  factor  correction,  the 
result  would  be  as  follows: — 

Total   load,    1,300  k.w. 

Combined  power  factor,  76  per  cent. 

Total    K.V.A.,    1,715- 

Payment  made  for  90  per  cent,  of  1,715  k.v.a.,  1,543. 

If  the  lighting  load  were  carried  by  synchronous  motor- 
generator  composed  of  500  k.v.a.  motor  and  300  k.v.a  gen- 
erator the  result  would  be  as   follows: — 

Generator  load — 300  k.w.,  95  per  cent,  power  factor,  316 
k.v.a. 

Motor  load — 550  k.v.a.   (10  per  cent,  overload  assumed). 

Generator   losses   at   7   per    cent 22  k.w. 

Motor   losses   at  8  per   cent 44  k.w. 


Total    loss    66  k.w. 

Total  energy  component  of  motor  load  300  -|-  66  = 
366  k.w. 

V  (550^  —  366^)  =  410  k.v.a.  leading  component  of  motor 
input. 

This  combined  with  power  load  shows — 

Power    1000  k.w. 

Light    366  k.w. 


Total    1366  k.w. 

Lagging   component  of  power  load,    1020  k.v.a. 
Leading   component  from   lighting  set,  410   k.v.a. 
Net  lagging  component,  610  k.v.a. 
Total  k.v.a.    V    (1366'  +  610')  =  1495  k.v.a. 
Payment  made  for  1366  k.v.a.,  power  factor  being  higher 
than  90  per  cent. 

Power    paid    for    in    first    case    1543  k.v.a. 

Power   paid    for    in    second    case    1366  k.v.a. 


Saving    177  k.v.a. 

=  236  h.p. 

236   h.p.    at   $9    (the   price   of  power   at   Niagara    Falls), 

=  $2,124  or  interest,  sinking  fund  and  depreciation  of  ISyi 
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Fig.  2 — Diagram  of  Power  Stations.  Guelph 

per  cent,  on  about  $17,000.   or   more   than   the   cost   of  dupli- 
cate motor-generator  sets. 

Second — The    regulation    of    high    tension    transformers 
and    transmission    line    with    constant      voltage    at    Niagara 
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Falls,  would,  as  the  load  increased,  ultiiiiatcly  and  possibly 
at  the  outset  require  either  independent  control  of  the  volt- 
age on  lighting  circuits  by  means  of  motor-generators  or 
the  use  of  voltage  regulators  with  25  cycle  lighting.  In 
the  latter  case  good  regulation  on  the  lighting  system 
would  either  require  entirely  separate  lighting  feeders  or 
else  the  use  of  regulators  of  a  capacity  sufficient  for  the 
combined   lighting   and   power   load. 

Third — The  existing  lighting,  transformer  and  meter 
equipment  could  be  all  utilized  for  a  60  cycle  lighting  ser- 
vice but  would  have  to  be  entirely  scrapped  if  a  25  cycle 
lighting    system    were     chosen.      As    between     the     relative 


Gas  Works  Sub-Station,  Guelph 

capital  expenditure  under  the  two  systems,  there  was,  how- 
ever, little  to  choose  as  the  required  investment  for  motor 
generators  for  60  cycle  lighting  was  approximately  equal 
to  that  required  for  meters  and  transformers  for  a  25  cycle 
service. 

Fourth — Considerable  doubt  exists  as  to  the  entire 
suitability  of  25  cycle  current  for  general  lighting,  especi- 
ally in  view  of  the  increasing  use  of  metallic  filament  lamps, 
and  its  inferiority  for  incandescent  and  other  lighting  is 
pretty  generally  admitted. 

Careful  study  was  made  of  the  various  considerations 
entering  into  the  frequency  question  and  the  advantages 
and  disadvantages  of  the  higher  frequency  which  seemed 
to  present  themselves  are  tabulated  below: — 

Advantages   of  60   cycle    system — 

1.  Synchronous  motors  are  required  and  are  available 
for  power   factor   correction. 

2.  Superiority  over  other  frequencies  for  lighting  ser- 
vice. 

Disadvantages — 

1.  Losses  in  frequency  changer  sets  greater  than  in 
voltage   regulators. 

2.  In  case  of  general  interruption  to  service  consider- 
able time  is  required  to  start  motor-generators  and  restore 
service   after   25   cycle   supply   is   restored. 

3.  Motor-generators  require  attendance  while  voltage 
regulators  may  be  quite  automatic  in  their  operation.  As 
will  be  seen  later,  however,  this  disadvantage  was  practic- 
ally eliminated. 

The  higher  frequency  was  chosen  under  the  circum- 
stances as  the  most  suitable. 

To  reduce  operating  expenses  as  much  as  possible,  it 
was  decided  to  install  the  lighting  and  street  railway  gen- 
erating equipment  in  the  hydro-electric  transformer  sta- 
tion  so   that   one   staff  could   operate   the   entire   service. 


Lighting   System. 

The  lighting  station  equipment  as  mentioned  above  is 
installed  in  the  service  room  of  the  Power  Commission's 
transformer  station.  See  Fig.  i.  The  power  is  taken  from 
the  13,200  volt  bus-bars  through  a  Canadian  General  Elec- 
tric Company's  Ka  automatic  oil  circuit-breaker  and  two 
non-automatic  hand  operated  condit  oil  circuit  breakers 
to   two   3-phase   O.I.S.C.    13200-2200   volt    transformers. 

The  motor  generator  sets  are  in  duplicate  and  consist 
each  of  a  600  k.v.a.  4  pole  25  cycle  self  starting  synchron- 
ous motor  with  a  300  k.v.a.  10  pole  62J4  cycle  generator 
(jn  one  end  of  its  shaft  and  with  a  200  k.w.  600  volt,  inter- 
pole  type,  railway  generator  coupled  to  the  other  end.  The 
exciter  is  in  each  case  coupled  direct  to  the  outer  end  of 
the   railway  generator  shaft. 

The  switchboard  is  of  white  Sicilian  marble  and  con- 
sists of  one  exciter  panel  on  which  are  mounted  the  exciter 
rheostats,  the  motor  field  rheostats  and  exciter  control 
switches  and  instruments,  two  synchronous  motor  starting 
and  control  panels,  two  a.c.  generator  panels  and  two  d.c. 
generator  panels. 

The  only  feature  of  particular  interest  about  these  sets 
is  in  the  rotors  of  the  synchronous  motors.  These  are  not 
of  the  usual  projecting  pole  type,  but  the  combined  start- 
ing and  exciting  windings  are  wound  in  slots  on  the  face 
of  a  laminated  rotor  like  the  field  construction  of  certain 
turbo-alternators.  Instead  of  starting  as  a  squirrel  cage 
induction  motor,  like  all  such  motors  designed  on  this 
continent,  they  start  as  slip-ring  induction  motors  with 
single  phase  rotor  windings.  After  running  up  to  speed 
as  induction  motors  on  half  voltage,  the  exciting  current  is 
switched  on  and  then  the  motor  is  switched  on  to  full  volt- 
age by  means  of  interconnected  or  double  throw  oil 
switches. 

Street  Lighting. 

It  is  intended  to  light  the  streets  entirely  by  means  of 
multiple  lamps,  and  100  watt  lamps  will  likely  be  used 
throughout.  Tungsten  arcs  are  used  at  prominent  intersec- 
tions.     For   general   illumination   brackets   carrying   Wheeler 


One  of  3  small  Transforming  .Stations 

radial  wave  reflectors  are  used.  On  the  main  business  street 
multiple  arms  are  being  designed  to  carry  100  watt  tungsten 
lamps  in  opaque  glass  balls.  These  will  likely  be  mounted 
on  the  trolley  poles  and  provided  with  a  satisfactory  spring 
suspension  for  the  lamps.  The  lamp  circuits  are  controlled 
by  series  solenoid  switches  specially  designed  for  the  pur- 
pose and  operated  through  tin-  dhl  series  arc  circuits. 

This  system  of  multiple  street  lighting,  while  not  highly 
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efficient  from  a  distribution  standpoint,  has  very  low  capital 
charges  in  that  its  current  is  supplied  from  the  secondaries 
of  house  lighting  transformers.  The  switches,  of  which 
there  are  twelve  in  use,  have  never  once  failed,  and  the 
system  as  a  whole  is  giving  every  satisfaction. 

Power   Distribution. 
A    number    of    factors    determined      the      choice    of    the 
power  distribution   system,   chief  of  which   may   be   enumer- 
ated  as   follows. — 

1.  The  main  transformer  station  was  located  slightly 
more  than  one  and  one-half  miles  from  the  factory  load 
center. 

2.  The  factory  load  formed  itself,  largely,  into  four 
compact  groups  with  centers  about  half  a  mile  apart  on  the 
average. 

Ease  of  interchange  of  factory  motors  demanded  one 
standard  voltage  for  all  motors,  and  as  550  volts  had  been 
selected  by  the  conference  of  the  municipalities  there  re- 
mained no  choice  in  this  respect. 

Consideration  of  the  above  led  to  the  adoption  of  a 
13200  volt  distribution  to  the  four  load  centers  mentioned  in 
2  above.  At  these  points  are  located  small  transformer 
houses    with    550   volt    distribution    to    the    surrounding    fac- 


Motor-Geiierator  Switchboard. 

tories.  Fig.  2  shows  in  diagrammatic  form  the  layout  of  the 
entire   power   system. 

The  combined  switching  and  transformer  house  at  the 
Gas  Works  is  housed  in  a  brick  building.  By  means  of  the 
disconnecting  switches  in  this  station  the  two  outgoing 
lines,  one  spare  and  the  local  transformer  may  be  con- 
nected to  either  of  the  duplicate  trunk  lines  from  the  main 
station.  These  trunk  circuits  are  of  Xo.  o  B.  &  S.  bare 
stranded  aluminum  cable  and  the  branch  lines  are  of  No.  2 
stranded  aluminum. 

The  three  other  transformer  houses  are  of  concrete 
slabs  reinforced  with  expanded  metal  bolted  to  structural 
steel    frames.       Two     of     these     stations     have   two   three- 


phase  22s  k.v.a.  13200-575  volt  O.I.S.C.  transformers  instal- 
led at  present.  The  primaries  of  these  transformers  are,  in 
each  case,  controlled  by  a  15000  volt  automatic  oil  circuit- 
breaker. 

The  City  Owns  the  Motors. 
.■\  radical  departure  is  being  made  by  the  Board  in 
the  supply  of  power  to  the  various  manufacturers  in  that 
they  decided  to  purchase  and  supply  motors  to  the  cus- 
tomers. They  adopted  this  unusual  policy  to  expedite  the 
installation  of  electric  power  in  every  case  possible,  to  pro- 
mote ease  of  interchange  of  motors  with  changing  condi- 
tions  of  load,   and   to   make   possible   a   system   of   thorough 


Rotor  of  Synchronous  Motor. 

care  and  inspection  of  motors.  They  felt,  further,  that  ex- 
pert supervision  over  the  installation  would  enable  them 
to  choose  a  motor  with  higher  efficiency  and  power  factor 
than  has  been  considered  good  practice  under  average  fac- 
tory conditions  in  this  country.  In  the  squirrel  cage  induc- 
tion motor,  the  type  in  most  general  use  because  of  its  low 
cost  and  rugged  character,  certain  construction  and  oper- 
ating characteristics  can  only  be  obtained  at  the  expense  of 
others.  High  efficiency  can  only  be  obtained  by  the  sacri- 
fice of  starting  torque  and  power  factor.  High  power  fac- 
tor can  only  be  obtained  at  the  expense  of  air  gap  and 
efficiency  and  by  the  use  of  the  closed  instead  of  the  open-slot 
type  of  construction.  Typical  practice  in  this  country  has 
produced  a  motor  with  open  slot  construction  to  facilitate 
rewinding,  and  fairly  high  starting  torque  with  its  conse- 
quent lower  efficiency  and  power  factor.  On  the  other 
hand,  European  practice  has  tended  toward  closed  slot 
construction  and  higher  efficiency  and  power  factor. 

The  Board  was  confident  that  with  sucii  expert  super- 
vision and  care  they  could  obtain  these  higher  efficiencies 
and  power  factors  and  yet  meet  the  average  starting  con- 
ditions, leaving  special  cases  where  high  starting  torque 
is  required  to  be  provided  for  by  means  of  slipping  clutch 
pulleys,   slip-ring  motors,   etc. 

The  motors  purchased  and  being  installed  range  in 
capacity  from  400  h.p.  for  a  flour  mill,  down  to  10  h.p., 
totalling  over    1500  h.p. 

Power  Rates. 

The  rates  for  Guelph  are  as  follows: — 

1.  $1.00  per  month  per  h.p.  of  rating  or  demand. 

2.  Meter  rate  on  all  energy  consumed  up  to  150  kw. 
hours  per  h.p.  of  rating  or  demand  as  above,  as  follows: — 

Up  to  10  h.p.,  l^gc.  per  unit. 

11-40   h.p.,   Ic.   per  unit. 

41-100  h.p.,  %c.  per  unit. 

101  up,  ^c.  per  unit. 
:!.  Meter  rate  of  2/5c.  per  unit  on  all  energy  consumed  over 
150  kw.   hours  per  h.p.  of  rating  or  demand   (150  kw.  hours 
equals  8  hours  use  of  each  h.p.) 

This  will  bring  the  price  of  power  to  the  consumer,  de- 
pending on  amount  taken,  from  $22  to  $:i5  per  h.p.  per  an- 
num. 

Ten  per  cent,  discount  is  allowed  for  prompt  payment  of 
all  accounts. 
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4000  h.  p.  Will  Be  Developed — Solid  Concrete   Dams  300  feet  long— Power 
Company    Operates    the    Railway — The    Home    of    the     Jenckes    Turbine 

By  James  B.  A\oodyatt. 


Sherbrooke  is  the  third  largest  city  in  the  Province  of  Que- 
bec, and  is  the  commercial  centre  of  the  Eastern  Townships. 
It  has  exceptionally  good  railway  facilities,  and  it  is  on  the 
main  line  of  the  Grand  Trunk  Railway;  is  a  divisional  point  on 
the  Canadian  Pacific  Railway;  the  Canadian  terminus  of  the 
Boston  &  Maine  system,  and  tfhe  headquarters  of  the  Quebec 
Railway  Company. 

It  is  the  distributing  centre  for  the  now  rapidly  developing 
asbestos  district  to  the  north,  the  rich  farming  land  of  the 
Eastern  Townships  to  the  south  and  west,  and  the  vast  pulp 
limits  to  the  north  and  east.  Since  the  development  of  the 
mineral  and  timber  resources  of  the  district  on  a  truly  large 
scale,  the  population  of  Sherbrooke  has  increased  very  rapidly, 
and  this  fact  is  made  very  plainly  evident  by  the  opening  of 
many  new  streets,  and  the  great  activity  in  the  building  trades. 
Situated  about  two  miles  to  the  south  of  the  city  is  the  beau- 
tiful residential  town  of  Lennoxville,  which  is  given  ready  access 
to  the  city  by  a  line  of  the  street  railway,  on  which  a  very 
up-to-date  service  is  maintained.  Lennoxville  has  also  the 
railway  facilities  afforded  by  the  four  roads  mentioned  above, 
and  of  late  years  several  large  industrial  concerns  have  located 
there.  The  joint  population  of  the  two  communities  thus 
served  by  the  Sherbrooke  Railway  &  Power  Company  is  now 
over  twenty  thousand.  The  Magog  river  draining  Lake  Memph- 
remagog,  a  body  of  water  thirty  miles  long,  enters  a  deep  and 
narrow  gorge  just  above  the  city,  and  flows  through  the  centre 
of  the  city,  emptying  into  the  St.  Francis  within  the  city  limits. 
There  is  a  municipal  hydro-electric  plant  in  the  gorge  supplying 
the  city  with  a  most  efficient  lighting  service.  After  passing 
through  the  city's  x'lant,  the  waters  of  the  Magog  are  again 
utilized  at  two  lower  developments  to  operate  the  old  plant 
of  the  Sherbrooke  Street  R.Tllwny,  and  several  industrial  con- 
cerns situated  on  its  banks. 

The  new  Sherbrooke  Railway  &  Power  Company,  incorporated 


in  1910,  took  over  the  system  of  the  Sherbrooke  Street  Railway, 
and  acquired  the  water  power  rights  on  the  Magog  river  be- 
tween the  municipal  plant  and  the  St.  Francis  river,  giving  a 
total  available  head  of  63  feet,  by  which  a  minimum  of  4,000 
h.p.  can  be  developed.  By  means  of  dams  between  the  lake 
and  the  gorge  the  water  in  the  lake  can  be  held  back  during 
the  flood  period,  thus  providing  a  magnificent  storage,  by 
means  of  which  a  practically  constant  flow  can  be  maintained 
the  year  round. 

Sherbrooke  is  to  the  Province  of  Quebec  what  Hamilton  is 
to  Ontario,  and  it  has  long  been  felt  that  the  one  thing  needed 
to  make  it  a  most  important  manufacturing  centre  was  a  plenti- 
ful supply  of  cheap  power. 

It  was  with  this  end  in  view  that  the  Sherbrooke  Railway  & 
Power  Company  was  incorporated.  Development  was  com- 
menced last  summer. 

The  Development. 

The  new  development  combines  the  two  old  developments 
below  the  municipal  plant,  and  the  two  old  (^ams  will  be  dis- 
carded. A  new  concrete  dam  was  erected  at  the  upper  level, 
and  the  water  carried  by  a  large  steel  penstock  to  the  new  power 
liouse  650  feet  below,  thus  obtaining  a  working  head  of  63  feet 
by  which  4,000  h.p.  will  be  developed. 

About  800  h.p.  will  be  required  to  operate  the  street  railway 
with  its  contemplated  extensions,  and  the  remaining  3,200  hjp. 
will  be  available  for  industrial  purposes. 

The  work  on  the  power  house  and  dam  was  completed 
some  three  months  ago.  This  work  was  performed  by  the 
Bishop  Construction  Company,  of  Montreal,  under  the 
supervision  of  Messrs.  Ross  and  Holgate,  consulting  en- 
gineers, who  have  had  entire  charge  of  the  engineering  work 
of  the  power  company  since  its  inception.  The  hydraulic 
installation,  including  penstock,  standpipe  and  waterwheels, 
also  the  electrical  apparatus,  are  now  in  place,  and  it  is  ex- 
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pected  the  plant  will  be  operating  before  the  end  of  Feb- 
ruary. The  electrical  machinery  was  manvifactured  and  in- 
stalled by  the  Canadian  General  Electric  Company.  The 
turbines  are  Jenckes'  manufacture. 

The   Dam. 

The  new  dam  is  300  feet  long  across  the  gorge,  and  varies 
from  3  to  60  feet  in  height.  The  character  of  the  rock  at  the 
bottom  of  the  gorge,  with  a  large  island  of  solid  rock  in  the 
centre  of  the  stream,  insures  perfect  anchorage  and  stability. 
The  dam  is  built  entirely  of  concrete,  and  consists  of  three 
sections:  a  bulkhead  section  160  feet  in  length,  a  spillway 
section  110  feet  in  length,  and  a  stop  log  section  30  feet  in 
length.  The  bulkhead  section  is  perpendicular  on  the  face  and 
four  feet  wide  at  the  top,  battering  down  on  the  back  4  to  1 
for  the  upper  12  feet  and  2  to  1  from  there  to  bed  rock.  At 
about  the  centre  of  this  section  a  large  steel  plate  thimble,  13 
feet  in  diameter,  is  let  into  it  to  convey  the  water  into  the 
penstock.  Steel  racks  protect  the  hydraulic  apparatus  from 
debris,  and  in  front  of  the  penstock  stop  log  checks  have 
been  placed,  making  provision  for  cutting  oft  the  water  from 
the  penstock  in  case  of  a  breakdown.  The  =top  log  section 
on  the  other  side  of  the  spillway  is  provided  to  let  out  the 
water,  should  it  ever  rise  to  a  dangerous  height  during  flood 
time. 

The  Penstock. 

The  penstock  is  of  steel  plate  9  feet  6  inches  in  diameter 
carrying  the  water  from  the  thimble  in  the  dam,  down  stream 
650  feet  to  the  distributing  section  in  the  power  house.  The 
penstock  is  carried  on  reinforced  concrete  columns  of  varying 
heights  spaced  16  feet  apart,  and  suitably  anchored  at  different 
points. 

At  the  end  of  the  penstock  there  is  a  large  steel  standpipe. 
This  is  16  feet  in  diameter  and  56  feet  6  inches  in  height, 
mounted  on  a  solid  concrete  pier  22  feet  above  the  tail  water 
level.  This  brings  the  top  of  the  standpipe  15  feet  above  the 
level  of  the  head  water,  and  with  its  large  cubical  capacity 
will  reduce  the  strains  on  the  penstock  and  water  wheel  gov- 
ernors to   a  minimum. 

The  Power  House. 

The  power  house  is  built  on  solid  rock  just  above  the  point 
where  the  Magog  river  empties  into  the  St.  Francis.  It  is  built 


running  down   the   whole  length  of  the  building   will   bo   part  of 
the   equipment    of    the    power    house. 

Hydraulic  Equipment. 
The  three  main  water  wheels  take  their  water  from  the  dis- 
tributor in  the  penstock  through  66-inch  motor  operated  gate 
valves.  They  are  of  the  twin  horizontal  type,  having  a  rated 
capacity  of  1,325  h.p.  each  with  three-quarter  gate  at  a  speed 
of  360  r.p.m.  The  water  enters  at  one  end  of  the  steel  plate 
casing  and  is  discharged  into  the  tail  race  thrnngli  a  draft  tube 


Switchboard— Sherbrooke  Kaihvay  and  Power  Co. 

of  concrete  up  to  the  level  of  the  window  sills,  and  finished  in 
red  brick.  The  framework  for  the  crane  and  trusses  is  steel. 
The  main  section,  comprising  the  water  wheel  and  generator 
room,  is  110  feet  long  by  40  feet  wide.  To  this  will  be  added  a 
gate  house  over  the  tail  race,  a  transformer  room  at  the  down 
stream   end,   and    an   office   section.      A    15-ton    travelling   crane 


Two  100  h.  p.  Exciters — Sherbrooke. 

22  feet  long,  inclined  at  30  degrees  to  the  vertical.  The  gov- 
erning of  these  units  is  effected  by  Lombard  governors  of 
liberal  capacity  to  insure  a  very  close  regulation.  One  of  these 
wheels,  tested  at  the  factory  at  Holyoke,  showed  the  very  high 
efficiency  of  85  per  cent,  at  slightly  over  three-quarter  gate. 
The  two  e.xciter  turbines,  having  a  capacity  of  100  h.p.  each 
at  750  r.p.m.,  are  of  the  single  horizontal  scroll  case  type.  They 
will  take  their  water  from  a  common  feeder  opening  from  the 
standpipe  through  hand  operated  gate  valves.  They  are  con- 
trolled by  Woodward  governors. 

Electrical  Equipment. 

This  part  of  the  installation  has  been  carefully  designed 
to  conform  with  the  best  modern  standards.  The  three  main 
units  have  a  rated  capacity  of  940  K.V.A.  at  2,300  volts,  3 
phase,  60  cycles,  360  r.p.m  These  generators  are  of  rather 
special  design  in  order  to  insure  close  regulation  and  absence  of 
hunting.  The  rotors  will  have  a  weight  of  24,000  pounds  each, 
giving  a  fly  wheel  eflfect  of  100,000  foot-pounds. 

The  exciters  each  have  a  capacity  of  50  k.w.  at  125  volts. 

The  power  from  the  main  units  is  taken  to  the  switchboard 
and  distributed  to  the  local  feeders,  railway  motor  generator 
^^ets,    and    transformers    for    long    distance    transmission    lines. 

The  power  for  the  railways  is  obtained  from  two  induction 
i.':otor-generator  sets  having  a  capacity  of  250  k.w.  each  at  500 
volts.  As  in  the  case  of  the  main  units,  these  machines  are  of 
special  design  to  meet  the  requirements  of  the-  fluctuating  load 
III'  three  single  phase  transformers  having  a  capacity  of  677 
L.v.a.    each. 

The  switchboard  consists  of  11  iiKirblc  panels  and  will  be 
t'liiiipped  with  instruments  and  protective  devices  of  the  most 
modern  ty]>e  to  guarantee  against  breakdown,  and  to  insure  a 
constant   and    reliable   service    with    good   regulation. 

The  power  house  equipment  is  protected  from  lightning 
troubles   by    electrolytic    arresters. 

Transmission   Lines. 

The  charter  of  the  company  gives  it  the  right  to  transmit 
anil  sell  pnwor  throughout  the  St.  Francis  district.  This  will 
open  up  to  the  company  a  large  district  rich  in  minerals  and 
timber,    which    has    hitherto    been    greatly    handicapped    in    its 
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developiiiiMit  by  reason  of  a  lack  of  power.  A  very  close 
study  of  tlie  district  has  been  made,  and  transmission  lines  will 
be  run  from  the  power  house  covering  the  district  ■within  a 
radius  of  thirty  miles. 

Already  several   large   contracts   have  been   made    for  power, 


Power  House—Sherbrooke  Railway  and  Power  Co. 

and  the  transmission  line  has  been  completed  as  far  as  Capel- 
ton,  a  distance  of  eight  miles.  The  line  is  carried  on  35-foot 
poles  spaced  100  feet  apart.  It  is  a  single  circuit  at  present 
consisting  of  three  No.  4  bare  copper  wires,  spaced  29  inches 
apart  on  one  8-foot  crossarm,  but  provision  has  been  made  for 
a  double  circuit  by  a  4-foot  crossarm  being  placed  above  the 
longer  arm,  by  means  of  which  a  three-phase  circuit  can  be 
carried  on  each  side  of  the  pole. 

The   Railway. 

The  street  railway  was  built    some     twelve    years   ago,   and 
while  the   traffic  has  been  large   and   the   returns  good,  it  was 


:'.iiii  lool  ( loiK  rete  Dam   -Sherbiooke  Railway  and  I'owct  (^o. 

felt  that  they  could  be  greatly  increased  bj'  extensions  and  a 
general  reconstruction  of  the  system,  the  population  of  the  city 
having  doubled  since  the  road  was  constructed.  The  present 
system  consists  of  7  miles  of  track,  including  the  lino  to  Lennox 
ville,  sixteen  cars,  a  freight  car  and  a  snow  ])low,  car  barns, 
power  house,  and  office. 

The  old  system  will  be  entirely  reconstructed  and  extensions 
run,  making  a  total  of  about  13  miles  of  traclt. 


'J'hc  now  steel  is  tiie  70-pound,  60-foot,  7-in(;h  girder  rail  of 
the  Lorain  Steel  Company.  These  will  be  laid  on  new  ties 
throughout,  hold  by  tie  rods  and  rail  braces,  and  bonded  with 
all-wire  pressed  bonds.  All  switches,  frogs,  and  cross-overs 
have  manganese  steel  centres. 

About  five  miles  of  this  new  work  has  already  been  com- 
pleted and  preparations  have  been  made  to  push  the  remaining 
work  forward  as  soon  as  the  winter  is  over. 

Orders  have  been  placed  for  eight  new  cars  of  the  "Pay-as- 
you-enter,"  single  end,  cross  seat  type,  and  a  new  sweeper. 
Two  of  these  ears  and  the  sweeper  have  already  arrived.  These 
cars  are  equipped  with  two  50  h.p.  motors,  and  with  this  equip- 
ment the  running  time  will  be  greatly  reduced  on  all  routes. 

To  accommodate  the  new  rolling  stock,  large  extensions  to 
the  car  barns  will  be  made,  and  the  shops  and  stores  remodelled 
on  a  thoroughly  modern  plan. 

Mr.  N.  C.  Pilcher,  formerly  manager  of  the  Fort  William  and 
Port  Arthur  Electric  Railway  is  general  manager  of  the  com- 
pany, and  is  assisted  by  Mr.  Jas.  B.  Woodyatt. 


Personals 

Mr.  Henry  D.  Bayne  lias  been  appointed  special  agent, 
in  Toronto,  of  the  Canadian  General  Electric  Company  and 
the  Canada  Foundry  Company. 

Mr.  F.  W.  Prentice  lectured  on  February  20  before  the 
railway  section  of  the  Engineers'  Club  at  96  King  street  west. 


Mr.  P.  W.  Prentice. 

Tlie  subject  of  the  lecttire  was  "Wireless  Train  Control." 
A  lucid  description  was  given  of  a  clever  system  of  train 
control,  of  which  Mr.  Prentice  is  the  inventor. 

Mr.  P.  D.  Crerar,  honorary-secretary  Canadian  Tung- 
sten Lamp  Co.,  and  Mrs.  Crerar  have  left  for  a  two  months' 
trip  through   Europe. 

Mr.  Alfred  Landau,  President  Canadian  Carbon  Com- 
pany, Toronto,  has  gone  south  for  a  few  weeks'  rest.  In 
Mr.  Landau's  aliscnce  Mr.  Winter,  vice-president,  is  in 
cliar^fc. 

Mr.  J.  H.  Lockhart  has  resigned  his  position  as  assistant 
electrician  of  the  Intercolonial  Railway  and  engaged  with 
Jolin  .Starr,  Son  &  Co.  He  will  represent  tliis  firm  in  the 
Maritime    l'ro\iiu-es    in    llie    electrical    siipjily    line. 

Mr.  T.  J.  Lynch,  well  and  very  favorably  known  in  Can- 
adian business  circles  as  the  manager  in  Toronto  of  the 
.'\llis-Clialniers-Hullock  Co.,  has  left  to  assume  charge  of 
the   lioston  office  of  the  Allis-Chalmers  Co. 
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History  of  Turbine  Briefly  Described — The  Rateau  Design — Special 
Applications — Description   of    First    Large    Installation    in    Canada 

By  R.  J.  Maclean 


In  these  days  of  strenuous  competition  the  keynote  to 
commercial  success  is  enterprise,  efficiency  and  organization. 
A  close  watch  must  be  kept  for  opportunities,  and  when 
grasped  the  immediate  and  best  use  must  be  made  of  them. 
These  conditions  have  created  a  demand  for  schemes  or 
methods  for  lessening  the  cost  of  production  by  decreasing 
labor,  by  increasing  output  with  the  same  labor  or  by  one 
of  the  many  methods  which  this  keen  competition  and 
scientific  research  has  created,  taking  advantage  of  the 
waste  which  goes  on  in  every  direction.  There  are  only 
two    roads    to    finance — forward    or    backward — and    many    a 

1i«ae>ioa  Turbioe 
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business  concern,  by  a  keen  application  of  these  methods, 
moves  forward  right  into  the  front  line  of  commercial  suc- 
cesses; its  capital,  heavily  handicapped,  is  freed  for  invest- 
ment  to   produce    financial   advance. 

.\mongst  all  the  great  strides  made  in  every  branch 
of  engineering  during  the  last  few  years,  the  turbine  stands 
predominant,  and  in  its  latest  role  of  exhaust  steam  utiliza- 
tion has  beaten  even  its  own  record. 

The  turbine  allows  of  the  use  of  the  lowest  steam  ex- 
pansions, so  filling  a  gap  which  the  reciprocating  engine 
has  been  unable  to  do,  owing  mainly  to  the  tremendous 
cylinder  areas  necessary  to  deal  with  these  immense  vol- 
umes of  steam,  to  the  heavj-  corresponding  friction  and  con- 
densation losses,  and  last  but  not  least,  the  impossible  cost 
of  production. 

The  low  pre>sure  turbine  fills  this  gap  perfectly.  The 
high  speed  an<l  continuous  How  at  which  the  steam  passes 
through  the  cylinder  results  in  normal  areas,  negligible 
friction  and  condensation  losses,  and  a  production  cost 
competing  with  other  power  generators  of  corresponding 
sizes.  What  the  Hon.  f.  A.  Parsons  did  for  the  introduction 
and  advancement  of  the  high  pressure  reaction  turbine,  Pro- 
fes.sor  Rateau  has  done  for  the  low  pressure  impulse  turbine. 
He    appreciated    the    immense    power    losses    connected    with 


rolling  mills,  winding  and  other  classes  of  intermittent  en- 
gines, in  fact  any  steam  user  running  non-condensing.  He 
saw  the  value  and  ease  with  which  the  turbine  could  be 
adapted  to  the  utilization  of  these  huge  quantities  of  waste 
steam,  and  from  experiments,  observation  and  experience, 
he  developed  the  Rateau  system  of  exhaust  steam  utiliza- 
tion, which  consists  of  a  heat  accumulator  or  regenerator,  a 
turbine  and  condenser.  Coupled  direct  to  the  turbine  is  a 
generator,    blower,    compressor    or    pump    as    required. 

One  of  the  greatest  difficulties  encountered  was  the 
great  irregularities  of  the  exhaust  steam  supply,  especially 
when  dealing  with  winding  and  rolling  mill  engines,  which 
discharge  many  thousand  pounds  of  steam  for  a  few  seconds 
and  then  suddenly  stop.  The  ideal  would  be  to  take  ad- 
vantage of  these  sudden  rushes  of  steam  and  store  the  ex- 
cess heat  in  such  a  way  that  during  the  stops  the  turbine 
could  draw  on  this  reserve  until  the  engine  started  again. 
This.  Professor  Rateau  achieved  perfectly  in  his  exhaust 
steam  regenerator,  which  receives  variable  fluxes  of  steam 
but  delivers  a  constant  one.  The  action  is  brought  about 
by  the  variable  heat  absorbtion  properties  of  water  under 
diflferent  pressures.  It  is  possible  to  store  heat  in  metal  and 
other  materials  by  raising  the  temperature,  but  water  has 
the  highest  heat  capacity  per  unit  of  weight.  These  heat 
and  pressure  changes  take  place  with  extreme  rapidity  and 
the  required  pressure  and  temperature  fiuctuation  may  be 
regulated  by  the  design  of  the  accumulator  and  regulation 
of  relief  valves. 

The  steam  passes  into  internal  longitudinal  tubes,  per- 
forated about  12  inches  below  the  water  level,  and  open  at 
the  bottom  from  end  to  end  to  allow  of  easy  passage  for 
the  sudden  rushes  of  excess  steam.  In  its  passage  through 
these  holes  it  creates  a  rapid  circulation  of  the  water,  and 
having    a    higher    temperature    and    pressure,    loses    its    h:at 
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to  the  water.  Xow  when  the  engine  stops,  the  drop  in  pres- 
sure and  temperature  causes  the  water  to  give  up  its  accum- 
ulated heat  in  the  form  of  steam.  Thus  it  will  be  seen  that 
the  accumulator  is  actually  a  heat  fly-wheel  storing  heat 
when  the  pressure  and  temperature  rise  through  the  rush 
of  exhaust  steam,  and  giving  it  up  when  the  supply  stops. 
due  to  the  fall  in  pressure  and  temperature,  caused  by  the 
demand  made  by  the  turbine.  The  duration  of  regeneration 
depends  solely  upon  the  volume  of  water  and  difference  of 
pressure. 

Where   the  exhaust   steam   supply  is   fairly  constant   and 
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in  excess  of  tlie  liirbine  demand  (at  its  lowest  pressure)  class  engine  by  expanding  from  atmosphere  pressure  to 
the  regenerator  is  quite  unnecessary  as  in  the  case  where  28  inches  vacuum  is  about  3,500  horse-power,  and  from  a 
the  exhaust  steam  supply  is  from  compressor  and  generat-  rolling  mill  engine  about  1,500  h.p.  The  temperature  of 
ing  sets.  Nteani   at    15  lbs.  absolute  is  213  deg.   I'".,  and  at  2  lbs.  abso- 

The  earliest  record  of  the  practical  use  of  exhaust  steam       lute   is    l;:G.;i   deg.    Fahrenheit.     Thus    for   a    difference   of   13 
by   turbine  was   one  made   by   two   men   named  James  Jemi-       lbs.  in  pressure  the  fall  is  86.7  deg.   F.  or  an  average  of  6.7 
son    Cordes    and    Edward    Locke,    who    took    out    patents    at       deg.   F.   per   lb.   drop  in   pressure,   but   from    150  lbs.   absolute 
Newport,   Monmouthshire.    England,   in   1841. 
Special  Applications. 

A   few   remarks   on    the   application    of   low    pressure    or 
exhaust    steam    to    rolling   mill    engines    may    be    of   interest. 


The  work  of  rolling  mill  engines  is  of  such  a  peculiar 
nature  that  the  best  results  are  obtained  with  single  expan- 
sion, and  the  benefit  derived  from  condensing  is  very  little. 
A  central  condensing  plant  must  be  designea  for  the  aver- 
age load,  which  means  that  at  the  peak  load  it  is  heavily 
overloaded.  To  overcome  this  overloading  the  plant  must 
be  capable  of  dealing  with  the  maximum  quantity  of  steam 
which  would  mean  an  excessively  large  condensing  plant. 
The  consequence  is,  rolling  mills  usually  exhaust  to  atmos- 
phere, resulting  in  a  very  high  steam  consumption  per  horse- 
power. The  amount  of  exhaust  steam  from  this  type  of  en- 
gine ranges  from  15,000  to  40,000  pounds,  or  more,  per  hour. 
Xow  we  will  take  the  larger  quantity  ana  see  the  most 
economical  method  of  using  it.  The  power  obtainable  from 
411.(1(1(1   llx     .-It    100   lbs.    guage    of   steam    per    hour    in    a    high 


Section  through  a  Rateau  Mixed  Piessure  Steam  Turbine 
and  Rateau  Blower 

to  2  lbs.  absolute  the  drop  in  pressure  per  lb.  is  only  1.56°  F. 
The  curves  taken  from  a  triple  expansion  engine  will 
show  how  incomplete  is  the  expansion,  and  if  this  is  the 
case  in  an  engine  of  this  class,  it  is  an  easy  matter  to  im- 
agine the  loss  in  rolling  mill  engines,  winding  engines,  etc. 
.A  glance  will  show  how  prohibitive  would  be  a  reciprocating 
engine  capable  of  fully  dealing  with  steam  at  that  pressure 
and  temperature.  A  low  pressure  turbine  under  exactly  the 
same  conditions  would  give  efficiencies  from  65  to  75  per 
cent,   of  the   theoretically  perfect   engine. 

Condenser  and  Turbine  Compared. 

A  comparison  between  running  the  main  engines  con- 
densing and  exhausting  into  a  low  pressure  turbo  plant  will 
show  more  plainly  the  benefit  to  be  obtained.  A  saving  of 
15  to  20  per  cent,  may  be  obtained  under  the  best  conditions, 
by  condensing.  If  we  take  20  per  cent.,  which  is  a  high 
figure  for  this  type  of  engine,  the  saving  by  an  engine 
using  40,000  lbs.  of  steam  per  hour  will  be  8,000  lbs.  of 
steam  and  a  high  speed  reciprocating  set  consuming  15  lbs. 
of  steam  per  h.p.,  will  give  an  output  of  533  h.p.  on  that 
amount. 

If  instead  of  condensing  we  utilize  the  40,000  lbs.  of 
steam  through  a  turbine,  we  shall  have,  after  a  20  per  cent, 
deduction  for  condensation  in  pipes,  engines,  etc.,  32,000 
lbs.  of  steam  available  which  at  a  steam  consumption  of  26 
lbs.  per  e.h.p.  will  give  1,230  h.p.,  thus  doubling  the  output. 

There    are    one   or    two   objections   which    may   come    to 
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the  mind  of  the  reader,  so  a  reference  to  these  will  be  help- 
ful. (1)  Back  pressure  on  the  reciprocating  engines.  (2) 
Condensation  losses  in  accumulator  and  low  pressure  steam 
pipes.  (3)  Losses  by  using  reducing  valve  to  low  pressure 
turbine. 

1.  The  back  pressure  due  to  the  addition  of  a  low  pres- 
sure plant  is  quite  capable  of  adjustment  to  any  desired 
pressure  above  or  below  atmosphere.  The  only  alteration 
in  pressure  is  due  to  the  13  inches  depth  ot  water  through 
which  the  steam  has  to  force  itself.  This  means  only  about 
%  lb.  pressure  and  if  so  arranged  these  accumulators  can 
work  at  pressures  below  atmosphere.  In  the  latter  case 
the  cost  is  slightly  higher  because  the  usual  type  of  drains 
are  not  workable   below  atmosphere   pressure,   consequently 


Air  and  Circulating  Pump,  Glace  Bay 

the   drainage  arrangements   of  exhaust   steam   pipes   and   ac- 
cumulators require  special  methods. 

2.  Condensation  losses  caused  by  radiation  of  the  ac- 
cumulator and  the  connecting  pipes  never  exceed  15  per 
cent,  of  the  total  steam  and  at  that  figure  the  steam  has  been 
carried  by  pipes  some  l.iO  yards  from  the  source  of  supplj- 
to  the  turbine.  T.  his  figure  must  of  necessity  include  water 
that  has  passed  from  the  high  pressure  steam  pipes  through 
the  primary  engine,  so  it  is  evident  the  pipe  and  accumulator 
losses  are  much  lower  than  the  above  figure,  in  fact  experi- 
ments prove  the  loss  through  the  accumulator  to  he  only 
from   1   to  2  per   cent. 

3.  The  steam  consumption  is  5  per  cent,  better  when 
running  on  reduced  live  steam,  than  when  on  exhaust  steam; 
this  gain  is  due  to  the  superheat  and  dryness  of  the  steam 
caused  by  the  wire  drawing  at  the  reducing  valve.  Reduc- 
ing valves  are  not  necessary  with  mixed  pressure  turbine, 
the  full  boiler  pressure  being  automatically  admitted  to  the 
high  pressure  end  when  the  exhaust  steam  fails.  The  ex- 
pansion of  this  high  pressure  steam  is  carried  out  right 
through  the  turbine. 

The  Rateau  Turbine. 

The  first  installation  under  this  system  was  operated  at 
Bruay  Mines  in  the  Pas  de  Calais  in  1902,  and  is  giving  per- 
fect satisfaction.  Since  that  date  plants  have  been  installed 
in  all  parts  of  the  world  aggregating  over  400,000  h.p. 

The  Rateau  turbine  is  of  the  multicellular  action  or 
impulse  type,  the  fall  of  steam  pressure  taking  place  solely 
in  the  distributors,  the  expansion  being  utilized  in  creating 
kinetic  energy.  As  the  steam  pressure  is  the  same  on  both 
sides  of  the  moving  wheels  there  is  no  tendency  for  the 
steam    to    leak    past    the    tips    of    the    blades,    thus    allowing 


ample  clearance  between  the  revolving  and  stationary  parts. 
In  the  larger  sizes  the  blade  clearances  in  all  directions  are 
.25  of  an  inch. 

This  greatly  facilitates  the  construction  and  prevents  the 
risks  of  blade  stripping,  which  are  greater  when  the  clear- 
ances are  fine.  This  is  of  great  value  when  dealing  with 
exhaust  steam,  which  naturally  contains  much  more  moisture 
than  steam  at  higher  temperatures.  There  is  practically  no 
longitudinal  thrust  upon  the  moving  parts,  as  the  wheels 
rotate  in  a  uniform  pressure.  An  ordinary  white  metal  col- 
lar thrust  bearing  is  provided  to  keep  the  rotor  in  position 
and  take  up  the  slight  end  thrust  due  to  the  friction  of  the 
steam   passing  through   the   blades. 

To  further  ensure  against  end  thrust  being  caused  by 
any  unbalanced  pressure  between  the  two  sides  of  each 
wheel,  every  one  is  perforated  by  four  o;  six  holes  from 
2  inches  to  fi  inches  in  diameter,  according  to  the  size  of  the 
wheels. 

Every  diaphragm  is  fitted  with  anti-friction  metal  bushes 
where  the  shaft  passes  through;  this  stops  severe  rubbing 
contact  taking  place  on  the  shaft  if  by  any  chance  it  may 
touch,  and  so  prevents  sufiicient  frictional  heat  being  de- 
veloped to  bend  the  shaft  through  unsynimetrical  thermal 
expansion. 

Two   Units   for   Dominion   Coal   Company. 

The  Dominion  Coal  Company  some  time  back  made 
arrangements  for  installing  two  low  pressure  turbines  at  No. 
2  Colliery,  Glace  Bay,  for  the  purpose  of  utilizing  the  exist- 
ing exhaust  steam.  The  first  of  these  has  been  running  some 
three  or  four  weeks,  and  an  outlined  description  may  in- 
terest the  readers  of  the  Electrical  News.  The  Dominion 
Coal  Company  have  a  central  electrical  plant  at  their  No.  2 
colliery  from  which  they  transmit  power  to  their  surround- 
ing colleries,  the  farthest  being  some  eight  or  nine  miles 
distant.  This  central  station,  which  is  a  steel  frame  and 
brick  building  210  feet  long  by  67.6  wide  and  30  feet  high, 
contains  three  generating  units,  each  consisting  of  a  West- 
inghouse  550  k\v.,  25  cycle,  3-phase  6,600  volt  alternator, 
running  at  125  r.p.m.  directly  coupled  to  a  compound  Goldie- 


Governor  Gear  and  Throttle  Valve,  Glace  Bay 

McCulIoch  horizontal  engine.  The  high  pressure  cylinder 
is  20  inches,  the  low  pressure  40  inches,  and  the  stroke  26 
inches;  flywheel  14  feet  and  weighs  60,000  lbs.  There  are 
two  exciters  for  these  three  units,  each  75  kw.,  direct-con 
nected  to  12  x  12  Ideal  engines.  The  air  compressors  in 
the  building  are:  One  Walker  compound  compressor  steam 
cylinders  31   in.  x  57  in.;  air  cylinders  32  in.  x  51  in.,  stroke 
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60  in.;  capacity  6,000  cubic  feet  of  air  per  minute.  Three 
Rand  compres.sors  compound  steam  cylinders  36  x  20,  air 
cylinders  32  x  20,  stroke  48  in.,  each  delivering  3,000  cubic 
feet  per  minute.  Two  straight  line  NorwjiK  compressors. 
The  total  air  compressing  capacity  is  about  Ki.OOO  cubic 
feet  per  minute. 

The  first  1,000  kw.  low  pressure  Adanison  Ratcau  turbo- 
generator has  been  erected  in  this  building  near  tlie  other 
generating  sets  and  can  utilize  the  exhaust  steam  from  any 
of  these  engines. 

The  three  generating  sets  usually  stand  when  the  tur- 
bine is  running,  so  that  it  does  their  work  on  the  exhaust 
steam  from  the  compressors. 

The  load  being  about  1,000  kw..  the  saving  in  coal  can 
be  easily  imagined.  As  a  matter  of  fact,  before  the  turbine 
was  installed,  16  water  tube  boilers,  tired  by  underfeed 
stokers,  had  to  be  hard  pushed  to  cope  with  the  work;  now 
11  boilers  handle  it  with  ease  and  when  the  capabilities  of 
the  plant  become  better  known  there  will  be  a  greater  re- 
duction. The  plant  consists  of  a  1,000  kw.  low  pressure  tur- 
bine running  at  1,.500  r.p.m.  coupled  direct  to  a  Brown  Boveri 


Baiomttiic  Condenser,  Glace  Bay 

alternator  generating  1,000  kw.  at  6.600  volts,  25  periods  and 
.8  power  factor.  The  four  pole.  110  volts  exciter  is  also 
direct  coupled  to  the  overhanging  alternator  shaft.  The 
condenser  is  of  the  barometric  self-draining  type  capable  of 
dealing  with  40,000  lbs.  of  steam  per  hour  and  maintaining 
a  vacuum  of  28  inches  when  supplied  with  2.600  gallons  of 
water  per  minute  at  a  temperature  of  70  deg.  F.  The  ver- 
tical two-throw  dry  slide  valve  air  pump  and  the  centri- 
fugal circulating  pump  are  electrically  driven  by  two  Bruce 
Peebles  3-phase  induction  motors  working  at  a  pressure  of 
.550  volts.  25  cycles,  and  a  speed  of  580  r.p.m.  The  air 
pump  has  a  single  reduction  gear  drive  and  the  circulating 
pump  a  direct  drive.  A  24  inch  pipe  line  conducts  the  cir- 
culating water  from  a  large  pond  some  300  yards  from  the 
power  house,  to  the  pump  house,  from  which  the  circulating 
pump  takes  its  supply,  delivering  it  to  the  condenser.  The 
discharge  water  from  the  condenser  falls  down  the  baro- 
metric leg  into  the  hotwell,  from  whence  it  flows  over  a 
weit  and  gravitates  through  a  pipe  line  to  the  farthest  end 
of  the  pond.  This  pond  is  of  sufficient  volume  and  surface 
area  to  keep  the  water  below  70  deg.  F.  without  cooling 
plant. 

This  plant  is  almost  the  first  of  its  kind  in  the  Dominion 
of  Canada  and  the  saving  and  results  obtained  under  the 
actual  working  conditions  will  be  oi  great  interest,  and 
when  ready  will  be  dealt  with  in  the  Electrical  Xews.  Dur- 
ing the  last  year  or  two  there  has  been  a  decided  tendency 
to  adapt  compressed  air  below  the  surface  in  gaseous  mines 
and   turbines   direct    coupled    to    Rateau   rotary   compressors 


compressing  up  to  150  lbs.  per  square  inch  are  quite  numer- 
ous. I''or  smaller  power  up  to  about  l,00u  h.p.,  single  re- 
duction helical  gear  drives  have  proved  perfectly  satisfac- 
tory. In  some  cases  these  are  running  at  a  ratio  of  20 
to  1,  which  allows  all  the  advantages  of  high  speed  rotary 
blowers  and  compressors  combined  with  the  slower  speeds 
of  electric  motors,  steam  or  gas  engines. 


Recent  Publications 

Metal  Statistics — published  liy  the  American  Metal  Mar- 
ket and  Daily  Iron  and  Steel  Report,  New  York;  208  pages, 
3J/2  X  6  inches;  bound  in  cloth.  The  1911  edition  of  this 
work  contains  a  larger  and  better  selection  of  statistical 
information  relating  to  the  metal  and  iron  and  steel  trades, 
than  any  of  the  previous  issues,  and  the  figures  are  pre- 
sented in  such  a  clear  and  concise  form,  that  it  provides 
a  very-  convenient  and  complete  reference.  It  contains  im- 
portant statistics  covering  the  production,  consumption  and 
price  movements  of  all  metal  products  for  a  series  of  years, 
only  such  figures  as  have  been  proved  reliable  being  in- 
cluded. 

Reciprocity. — A  trade  treaty  of  1854-66  between  Can- 
ada and  the  United  States;  how  it  came  to  be  negotiated 
and  why  it  was  annulled.  Economic  aspects  of  trade 
treaties  in  protectionist  countries.  By  E.  B.  Biggar.  Big- 
gar-Wilson,   Limited,  publishers,  Toronto.     Price   10  cents. 

The  Development  of  Efficiency  in  High  Tension  Trans- 
mission Insulators. — By  A.  O.  Austin.  A  paper  read  be- 
fore the  Electrical  section  of  the  Canadian  Society  of  Civil 
Engineers. 

Report  of  Analysis  of  Ores,  Non-Metallic  Minerals, 
Fuels,  etc. — made  in  the  chemical  laboratories.  Ottawa,  dur- 
ing the  years  1906,  1907  and  1908,  arranged  by  F.  G.  Wait, 
M.A.,  F.C.S.,  Chief  Chemist. 

Recent  Advances  in  the  Construction  of  Electric  Fur- 
naces for  the  Production  of  Pig  Iron.  Steel  and  Zinc — by 
Eugene    Haanel,    Ph.D..    Director   of   Mines,    Ottawa. 

The  exploitation  of  our  peat  bogs  for  the  production  of 
fuel  for  domestic  and  industrial  purposes — by  Eugene  Haan- 
el.  Ph.D..   Director  of  Mines,  Ottawa. 

Announcement  of  a  change  in  the  value  of  the  Inter- 
national Volt — a  circular  issued  by  the  Bureau  of  Standards 
of  the  United  States  Department  of  Commerce  and  Labor. 
This  circular  outlines  briefly  the  work  of  the  International 
Committee  on  Electrical  Units  and  Standards  and  announces 
that  after  January  1.  1911,  the  Weston  normal  cell  is  by 
mutual  consent  of  the  various  countries  to  be  taken  as  the 
equivalent  of  1.01830  international  volts  at  20  deg.  C. 

Damage  to  chestnut,  telephone  and  telegraph  poles  by 
wood-boring  insects — by  Thomas  E.  Snyder,  M.F. — Bulletin 
No.  94  pt.  1,  issued  by  the  Bureau  of  Entomology  of  the 
United  States  Department  of  Agriculture.  It  is  stated  that 
the  investigations  outlined  in  this  pamphlet  have  resulted  in 
the  determination  of  practical  methods  of  preventing  injury 
to  poles   by  wood-boring  insects.      Illustrated. 


Gray's  Electric  Water  Heater 

The  Montreal  Light.  Heat  and  Power  Company  is  ex- 
hibiting a  novel  electric  water  heater.  In  appearance  it  is 
a  nickel  plated  cylinder  about  18  inches  high  and  4  inches 
in  <liameter.  surmounted  by  a  small  electric  lamp  and  at- 
tached to  the  water  faucet.  The  action  of  turning  on  the 
water  lights  the  lamp,  and  heats  a  number  of  wires  in  the 
cylinder.  These  instantaneously  heat  the  water  as  it  runs 
from  the  faucet.  Using  4  kw.  an  hour,  at  power  rates,  it 
heats  the  water  to  anywhere  from  38  to  120  deg.  !•".,  accord- 
ing to  the  speed  at  which  the  water  is  regulated  to  flow. 
It  is  known  as  Gray's  Electric  Water  Heater,  and  is  manu- 
factured  l)y   the  cotnpany   of  that   name   in   San   I-'rancisco. 
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^Yelstoke  Power  Plaint  Maarlj  Completed 


Municipally  Operated   System     Plans  Laid    for  Future    Extension— Dia- 
grams   Show    Construction    Work— Special    Design    To    Prevent    Frazil 


About  fifteen  years  ago  a  private  company 
present  power  plant  on  the  Illecillewaet  River,  about  two 
miles  west  of  the  centre  of  the  city  of  Revelstoke,  generat- 
ing there  125  kilowatt  by  water,  diverted  by  means  of  a 
timber  dam  at  the  head  of  a  canyon,  down  which  a  square 
flume  was  built  for  a  distance  of  fifteen  hundred  feet,  about 
half  of  which  was  under  pressure,  terminating  in  a  steel 
casing  in  a  wooden  power  house.  On  one  side  of  this  casing 
was  a  SCO  h.p.  Samson  turbine  designed  to  operate  under  a 
head  of  thirty-seven  feet.  The  single  phase  belt-driven  gen- 
erator was  next  duplicated  on  the  other  side  of  the  turbine 
and  later  a  three-phase  machine  of  150  k.w.  was  installed 
on  the  same  shaft  to  carry  the  power  load.  This  plant  was 
bought  by  the  city  in  1903. 

On  account  of  severe  frazil  and  slush  ice  conditions 
peculiar  to  this  turbulent  mountain  stream,  it  was  decided, 
about  five  years  ago,  to  install  an  auxiliary  gas  producer 
plant  with  a  125  h.p.  engine,  belt  connected  to  the  same 
shaft  as  the  turbine.  The  turbine  shaft  operated  at  a  speed 
of  27s  revolutions,  and  the  engine  at   175. 

Conditions  on  River 

In  the  winter  slush  ice  would  sometimes  block  the  Ille- 
cilivvaet  for  a  distance  of  three  miles  to  its  junction  with 
the  Columbia  and  back  into  the  tailrace,  which  was  connected 
with  the  river  by  a  short  channel,  and  about 
eight  feet  above  low  water.  The  discharge  of 
the  river  has  a  very  large  variation  (  as  far 
as  has  been  determined  to  date  being  estimat- 
ed as  high  as  forty  to  one).  Owing  to  land- 
slides and  avalanches  it  is  estimated  that  the 
discharge  has  been  as  high  as  twelve  thous- 
and cubic  feet  per  second  for  a  short  time, 
while  its  low  water  flow  is  estimated  to  be  as 
low  as  three  hundred.  The  main  line  of  the 
Canadian  Pacific  Railway  is  built  in  the  north 
wall  of  the  canyon  overlooking  the  old  dam 
and  flume,  and  any  proposed  development  had 
to  keep  the  water  level  at  flood  at  a  safe  dis- 
tance below  the  rails.  The  scour  of  water 
over  the  old  dam  had  eaten  away  a  large  por- 
tion of  the  schistose  rock  below  the  dam,  un- 
dermining the  timber  apron  and  carrying  away 
timber  crib  supports  and  protection  for  the  flume  immedi 
ately  below  the  dam. 


By  11.  J.  Hattner 

built  the  large  construction  sluiceway,  blow-off  for  handling  silt  and 
anchor  ice  close  to  the  rack  bars,  with  an  intake  at  right 
angles  to  the  stream  provided  with  two  sets  of  rack  bars 
and  provision  for  steam  heating  of  same  in  very  severe 
conditior  together  with  stoplog  sluiceway  taking  the  ice 
raked  fro..^  the  rack  bars. 

Power  House  Layout 
The  power  house  layout  was   designed   to  meet  existing 
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Showing  Present  and  Ultimate  Capacity  Revelstoke  Power  House 


New  Development 

In  November,  1909,  it  was  decided  to  construct  a  new 
permanent  dam  at  a  point  about  two  hundred  feet  below 
the  old  one  on  a  reef  in  the  bottom  of  the  river  extending 
between  an  overhanging  canyon  wall  on  the  south  and  a 
solid  rock  point  on  the  north  side  of  the  canyon.  It  was 
decided  tO  build  this  dam  to  a  height  suflicient  to  create  as 
large  a  pool  as  possible  above  for  handling  the  frazil  ice; 
to  provide  sluices  to  maintain  a  constant  head  at  a  safe  dis- 
tance below  the  railway,  and  to  connect  the  power  house  and 
old  machinery  with  a  new  six-foot  wooden  pipe  line  replac- 
ing the  old  flume. 

It  was  later  decided  to  raise  enough  money  at  the  same 
time  to  install  a  new  unit  and  change  from  a  single  phase 
to  three  phase  current  for  distribution  in  tlie  city,  remodel- 
ling, as  far  as  possible,  the  distribution  system  therein. 

The   accompanying   plans   show   the   dam   as   built   with 


conditions  and  allow  of  gradual  replacement  of  old  plant 
without  interfering  with  operation.  The  illustration  shows 
the  proposed  development  without  any  reference  to  the  old 
plant  except  that  the  old  power  house  is  shown  in  full  lines. 
The  1910  addition  to  the  power  house  is  of  brick  on  con- 
crete foundation,  and  the  proposed  extensions  of  this  to 
take  in  the  three  additional  units  are  shown  in  dotted  lines. 
Penstock  No.  I  was  built  to  serve  units  No.  I  and  No.  2, 
and  the  connections  were  so  constructed  that  the  blow-oflf 
at  the  end  of  the  penstock  could  be  moved  when  No.  2  was 
installed,  and  placed  at  the  end  of  the  penstock,  while  unit 
No.  2  will  be  connected  to  the  penstock  and  No.  i  by  4 
ft.  pipe  and  gate  valve. 

No.  I  is  gated  from  the  penstock  by  48"  horizontal 
valve.  The  old  flume  enters  the  power  house  on  the  line 
of  penstock  No.  2  which  will  replace  it  and  will  serve  units 
No.  3  and  No.  4,  which  will  be  duplicates  of  one  and  two; 
and  will,  in  addition,  have  a  connection  to  No.  2.  The  next 
step  in  development  will  be  the  addition  of  penstock  No.  2 
and   completion   of  unit   No.   2  and   units    No.   3   and    No.   4 
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may  be  added  when  the  load  increases.  The  150  k.w.  gen- 
erator at  present  operating  from  the  jack  shafts  from  tur- 
bine or  gas  engine  will  be  finally  moved  and  belted  direct 
to  the  gas  engine  as  shown  on  plan.  No  details  in  regard 
to  switchboard  gallery,  machine  shop  and  boiler  room  have 
been  worked  out.  Unit  No.  i  has  been  built  in  a  separate 
building  and  the  new  switchboard  for  it  placed  therein 
temporarily. 

The  old  plant  had  a  rated  capacity  of  400  k.w.,  250  k.w. 
of  wTiich  was  single  phase  and  150  k.w.  three  phase.  The 
old  casing  and  turbine  are  still  able  to  operate 
from  the  old  flume,  and  a  new  250  k.v.a.  three- 
pha.se  machine  has  been  installed  on  the  old  founda- 
tions to  replace  the  single  phase  machine,  which 
will  now  be  sold.  Unit  No.  i  consists  of  a  goo  h.p.  single 
runner  spiral  casing  turbine,  manufactured  by  The  Jenckes 
Machine  Company,  direct  connected  to  a  4.50  k.v.a.  three- 
phase  sixty-cycle  Westinghouse     generator     with     outl)oard 


and  carrying  that  Wdicr  and  additional  water  diverted  by  the 
temporary  flume  through  and  over  the  site  of  the  new  dam, 
while  the  footings  were  being  excavated  and  concreted  in. 
Added  to  this,  avalanches  above,  causing  sudden  rises  and 
falls  for  which  the  stream  is  noted,  and  unusually  high 
water  during  the  winter,  were  a  constant  menace  to  the 
progress  of  the  work.  Water  was  diverted  by  coffer  dam  to 
the  south  side  of  the  expansion  joint  and  the  central  part 
of  the  dam  built  up  to  an  elevation  of  one  hundred  feet  be- 
tween the  expansion  joint  and  the  power  and  diversion 
flumes.  These  were  built  on  the  slide  rock  from  the  rail- 
way cutting  above,  and  it  was  a  difficult  problem  to  carry 
them  over  the  dam  site.  A  concrete  cut-off  wall  under  the 
unwatering  flumes  was  built  on  the  line  to  the  north  wall. 
It  was  found  impossible  to  complete  this  portion  of  the  dam 
further,  until  the  last  thing  in  the  spring,  after  the  footings 
on  the  south  side  had  been  obtained  by  diverting  the  water 
by  a   second   coffer  dam   into  the  8  x   12  sluice  above  men- 


Sectional  Plans  showing  Largi-  Shiiceway,  Special  Rack  Design  for  Handling  Frazil,  etc. 


exciter  operating  at  a  speed  of  600  r.p.m.  This  unit  was 
designed  to  operate  under  a  head  of  seventy-three  feet  and 
carry  the  full  lighting  and  power  load.  With  overload  this 
would  carry  the  normal  increase  of  the  city  lighting,  and 
some  additional  power,  for  another  year  or  two.  The  bal- 
ance of  the  plant  was  designed  to  operate  as  an  auxiliary 
until  the  old  flume  was  useless,  at  which  time  penstock  No. 
2  would  be  built  and  connected  up  with  a  new  turbine  to 
250  k.v.a.  unit,  which  will  then  complete  unit  No.  2.  The 
other  extensions  have  already  been  explained. 
Construction  of  Plant 
The  construction  of  the  dam  in  the  canyon  was  inter- 
esting and  difficult  owing  to  the  fact  that  the  work  had  to 
be  done  during  low  water  in  the  winter  time  with  only  lim- 
ited time  for  completion,  and  the  difficulties  which  obtained 
due  to  necessity  for  keeping  the  present  power  plant  running 


tioned.  Serious  delays  when  this  stage  of  the  work  had 
been  reached  caused  grave  apprehension  that  it  would  not 
be  possible  to  complete  the  dam  before  high  water;  and  it 
was  necessary  to  carry  on  the  work  with  this  possibility  in 
view  so  as  not  to  jeopardise  the  safety  of  the  supply  of 
power  for  the  city  until  high  water  had  subsided.  A  short 
shut  down  of  the  power  plant  was  necessary  when  the 
power  flume  was  cut,  and  the  footings  under  the  lower  rock 
slide,  immediately  below  the  railway  track  on  the  down 
stream  side  of  the  dam,  were  being  excavated  and  concreted. 
This  work  it  was  necessary  to  push  forward  in  the  early 
spring,  night  and  day.  Twice  the  water  rose  in  the  river 
filling  the  8  x  12  sluice  and  threatening  to  get  beyond  con- 
trol. Finally  the  new  penstocks  were  built  in  and  the  north 
and  south  sides  raised  alternately  to  the  level  of  the  central 
completed  portion.     The  gate-house  was  under  construction 


C  A  N  A  I)  I  A  \ 


!•:  I ,  E  C  T  R  I  C  A  L      NEWS 


5> 


when  a  flood,  the  result  of  hot  weather,  caused  a  rise  of 
iwenty  feet  in  the  water  against  the  dam  in  one  day,  brought 
down  a  large  amount  of  old  crib  and  loosened  the  old  power 
flume.  This  driftwood  was  forced  against  the  incompleted 
gate-house  pier,  bending  the  steel  and  rendering  its  com- 
pletion before  the  floods  doubtful.  The  water  poured  over 
the  incompleted  dam  to  a  depth  of  three  feet,  and  it  will  be 
remembered  that  at  this  time  the  8  x  12  sluice  was  under 
a  head  of  thirty-five  feet,  and  the  large   18"  timber-gate,  de- 


and  it  is  expected  that  the  gate-house  will  be  coinpleted, 
the  bulkhead  again  put  in  place  and  the  full  head  be  put 
on  the  dam  by  the  time  this  article  appears. 

On  account  of  the  location  of  the  6-ft.  wooden  stave 
pipe-line,  above  the  old  flume  along  the  foot  of  the  railway 
embankment,  its  construction,  without  interfering  with  the 
operation  of  the  old  flume,  was  difiicult  ami  expensive.  On 
it  there  are  a  number  of  sharp  curves,  as  shown  in  the  illus- 
tration,   one    of    whicli    is    less    than    one    in    fourteen.      The 


Concrete  Construction  Work — Revelstoke,  B.C. 

signed  to  close  it  and  turn  the  water  over  the  top  of  the  dam, 
had  not  yet  been  placed  in  the  groove  which  was  prepared 
for  it.  This  was  an  anxious  time  for  everyone  concerned, 
and  when  the  water  subsided  on  the  second  day,  gradually 
falling  again  to  within  six  feet  of  the  top  of  the  sluiceway, 
it  was  decided  to  endeavor  to  force  the  bulkhead  into  place. 
This  was  accomplished  by  loading  it  with  rails  and  letting 
it  go  with  a  run.  It  fell  to  within  eighteen  inches  of  the 
bottom  of  the  opening  and  the  water  was  successfully 
turned  over  the  top  of  the  dam.  This  it  had  been  decided 
to  leave  for  the  summer  incomplete,  but  sufficiently  high  to 


The  River  Banks  are  of  Solid  Rock 

timber  in  the  flume  is  Douglas  fir,  kiln-dried,  and  is  of  the 
very  best  quality.  Both  it  and  the  sills  are  painted  with  pre- 
servative coat  of  asphaltum  paint.  This  part  of  the  work 
was  done  by  day  labor. 

On  the  pipe-line  are  one-way  poppet  vatves,  a  man- 
door  at  the  lower  end,  and  a  relief  valve  on  the  turbine  cas- 
ing just  outside  of  the  power  house,  discharging  into  the  tail- 
race. 

Design  of  the  Dam 

The  design  of  the  dam  is  interesting,  in  view  of  its 
location  upon  a  inicaceous  schistose  rock  on  the  north  side, 
which  was  seamed  with  quartzite  and  very  treacherous  and 
faulty,   which   in   the   centre   of   the    stream    came   in    contact 


fieseut  aud  UUiiiiute  capacity  of  Fowei  House 

take  the  water  through  the  new  penstock,  which  was  then 
connected  with  the  old  flume,  and  operation  under  water 
power  again  resumed.  It  was  unfortunate  that  is  was  found 
impossible  to  complete  the  gate-house  at  t\iat  time,  and  the 
gate  to  the  8  x  12  sluiceway  had  to  be  blown  out  during  the 
next  low  water  period  and  the  gate-house  foundations  built 
in  the  dry.  'The  dam  withstood  the  summer  floods,  in  spite 
of  its  incomplete  condition  and  flat  crest,  showing  little 
sign   of  wear.     The  crest  and  piers   have  since   been  added. 


Construction  Work — Revelstoke,  B.  t'. 

with  a  later  intrusion  of  more  evenly  laminated  layers  of 
diorite.  This  south  wall  of  the  canyon  was  precipitous, 
its  top  overhung  the  base  about  twelve  feet.  The  dam  was 
located  on  the  roof  connecting  the  two  walls  and  given 
the  form  of  an  arch  upstream  by  the  bend  in  the  dam  near 
the  north  end.  In  this  way,  and  taking  advantage  of  the 
position  of  the  wall  on  the  south  side,  it  was  possible  to 
lighten  the  section  of  the  dam,  to  take  the  penstock  out  at 
right   angles   to   the   abutment   and   at    the    same   time   obtain 
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a  suitable  angle  for  the  rack  bars  in  reference  to  the  current. 
The  structure  was  built  with  the  least  expenditure  pos- 
sible and  to  this  end  the  favorable  location  in  reference 
to  gravel  and  rock  and  ability  to  handle  these  by  a  compact 
and  overhead  traveller,  were  advantages  not  often  obtained. 
The  Illecillewaet  is  one  of  the  most  difficult  streams  of  the 
province  to  handle  in  flood,  due  to  the  immense  amount  of 
silt   carried   in    susiiension,   and    the    larjje    quantities   of   lojjs 


ice  through   the  4.5   ft,  sluiceway.     The  blow-oflf  is   situated 
at  the  foot  of  the  rack  bars  under  a  head  of  forty  feet  and 


Pipe  Line  Kunning   ])ai;ilkl    wilh    l-'luiiu- 

which  come  down  the  canyon.  It  is  intended  to  handle 
these  latter  by  booms  in  the  pond  above.  The  most  difficult 
problem  in  design  was  to  obtain  satisfactory  sluices  at  a 
minimum  cost  which  would  satisfactorily  permit  of  quick 
operation  and  maintain  a  constant  head  during  flood.  The 
location  of  the  dam  in  the  canyon  so  situated  in  reference 
to  the  railway  track  and  with  no  possibility  of  enlarge- 
ment of  spillway  area,  without  tunnelling  on  the  south  side, 
had  to  be  met  by  construction  of  gates  which  could  be  lifted 
clear — were  not  too  large — and  yet  would  permit  of  passage 
of  drift  through  them  over  the  crest.  The  piers,  therefore, 
had  to  be  made  as  small  as  consistent  with  strength  and 
are   heavily   reinforced  with   the   best   steel   obtainable.     The 
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full  head  in  low  water  will  not  be  required  for  some  years, 
and  until  that  time  the  sluice-gates  will  not  be  installed  in 
all  of  the  openings. 

The  handling  of  the  frazil  ice  was,  as  above  indicated, 
one  of  the  chief  points  in  design,  and  the  gate-house  with 
the  rack  bars  will  indicate  the  method  adopted.  Water  is 
taken  in  between  eight  and  twenty-five  feet  below  the  sur- 
face, and  the  rack  bars  are  situated  so  as  to  take  advantage 
of  a   minimum   amount   of   water   to   slush    the   accumulated 


New  tift   f'eiistsoik  on   Right — Revel.stoke,  B.C. 

will    handle    small    amounts    of    anchor    ice    and    keep    them 
clear  of  silt. 

Unit  No.  I  is  now  in  operation  under  a  head  of  sixty 
feet. 

The  plant  was  designed  and  built  by  Smith,  Kerry, 
Chace  and  Haffner,  engineers,  through  their  Vancouver 
oftice.  The  contract  for  the  dam  was  let  to  William  New- 
man &  Co.,  of  Winnipeg,  and  for  the  powerhouse  to  E.  C. 
h'romey,   of   Revelstoke. 


Manitoba  Power  Company's  Extensive  Projects 
— Have  Closed  Contract  with  St.  Boniface 

Within  the  next  two  or  three  months  the  E.  B.  Reese 
Engineering  Company,  Winnipeg,  will  be  m  the  field  for  a 
large  amount  of  central  station  and  other  electrical  equip- 
ment. This  company,  of  which  Mr.  E.  B.  Reese  is  the  chief, 
is  the  present  representative  in  Winnipeg  of  the  Manitoba 
Power   Company,   a  group   of  Montreal   capitalists. 

A  contract  has  been  secured  to  supply  the  city  of  St. 
Boniface  with  electrical  energy,  which  the  municipality  will 
in  turn  retail  to  consumers  as  well  as  supply  its  own  needs. 
At  present  the  municipality  uses  about  3,000  horsepower  and 
it  is  expected  that  with  the  rates  secured  they  will  be  in  a 
position  to  compete  directly  with  the  Winnipeg  Electric 
Street  l^ailway  Company  to  supply  various  large  industries 
which  now  secure  their  energy  from  other  sources.  Special 
inducements  will  be  offered  manufacturers  to  locate  there 
and   the   power   will   be  supplied  at   cost,   laid   down. 

In  addition  to  this  contract  the  Manitoba  Power  Com- 
pany is  negotiating  for  a  number  of  franchises  in  the  pro- 
vince with  the  intention  of  operating  along  the  lines  of  the 
Ontario  Hydro-Electric  Commission — that  is,  to  supply  small 
towns  and  villages  and  individual  consumers  along  their 
transmission  lines.  Negotiations  are  now  in  progress  for 
permission  to  run  a  line  of  electric  railways  through  the 
municipality  of  St.  Vital,  and  this  line  will  ultimately  be 
continued  through  to  the  Nortli  Dakota  boundary,  serving  a 
rich  and  well-settled  country. 

The  Manitoba  Power  Company  has  also  acquired  the 
various  charters  held  by  the  Rural  Railways  Company,  and 
it  is  the  intention  to  develop  these,  giving  a  wide  and  com- 
plete system  of  radiating  railways  out  from   Winnipeg. 

'fhough  the  plans  have  not  yet  been  completed  for  the 
development  they  have  advanced  to  a  stage  where  a  general 
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idea  is  possible.  Tlie  company  has  secured  from  the  Domin- 
ion government  the  rights  to  develop  Big  Bonnet,  or  Great 
Falls  as  it  is  sometimes  called,  on  the  Winnipeg  river.  The 
initial  development  will  be  21,500  k.w.,  but  this  will  be  in- 
creased with  the  demand  to  the  full  capacity  of  the  falls, 
75,000  h.p.  The  first  system  will  call  for  about  300  miles 
of  high  tension  transmision  lines,  probably  carrj'ing  current 
at  120,000  volts,  three-phase  and  thirty  cycles.  The  high 
tension  wires  will  be  carried  on  bridge  type  towers  of  a 
modified  design  especially  suited  to  the  nature  of  the  coun- 
try to  be  crossed. 

In  the  distribution,  the  high  voltage  will  be  tapped  off  at 
three  or  more  substatirns,  being  sent  out  at  a  voltage  of  13,- 
000  on  the  radiating  distribution  system.  The  voltage  sup- 
plied to  St.  Boniface  has  been  contracted  for  at  2,200  volts, 
60  cycles.  Low  voltage  current  will  be  supplied  to  small 
consumers   in    the    agricultural    districts. 

A  feature  of  the  contract  with  St.  Bonfface  lies  in  the 
fact  that  energy  must  be  delivered  to  them  .:>y  November  1. 
1912,  and  a  bond  of  $250,000  will  be  entered  into  for  the 
completion   of  the   contract. 

In  order  to  fulfil  the  terms  of  the  contract  and  save  the 
forfeiting  of  their  bond  the  company  must  use  all  haste  in 
the  completion  of  their  plant  and  nothing  will  be  permitted 
to  stand  in  the  way.  At  the  power  site  there  is  a  considerable 
amount  of  granite  rock  to  be  removed  and  a  dam  about  18 
feet  in  height  is  to  be  erected.  Ready  access  to  the  work  is 
possible,  for  the  company  has  secured  the  charter  for  a  short 
line  which  will  run  from  Lac  du  Bonnet  station  on  the 
C.  P.  R.  immediately  to  the  site.  In  consequence  there  will 
be  no  trouble  in  transporting  material  anad  supplies. 

The  rates  to  be  paid  by  the  city  vary  from  $18  if  less 
than  5.000  h.p.  is  taken  to  $15  if  15,000  h.p.  or  over  is  re- 
quired. The  city  is  to  build  and  operate  its  own  substation. 
If  so  required  the  company  will  build  and  operate  the  said 
station  but  will  charge  $2  per  h.p.  extra. 


Trade  Publications 

The  Thomas  Meter. — .\n  electrically  operated  meter  for 
indicating,  integrating  or  graphically  recording  the  quantity 
of  flow  of  gases.  Issued  by  the  Cutler  Hammer  Mfg.  Co., 
Milwaukee. 

The  Dionic  Water  Tester. — .\n  apparatus  for  measuring 
by  electrical  means  the  quantity  of  impurity  in  water. 
Written  by  S.  Evershed.  M.I.E.E..  and  distributed  by  Van- 
(leleur  &  Nichols,  Canadian  representatives  Evershed  &  Vig- 
noles.    London.   Eng. 

The  Kellogg  Switchboard  and  Supply  Company  have 
just  issued  the  second  edition  of  their  bulletin  No.  32 
on  Cord  Circuit  Practice  for  magnetic  switchboards. 
This  book  has  proven  very  popular  with  telephone 
men  operating  small  and  medium  size  exchanges, 
giving  as  it  does  real  practical  information  on  cord 
circuit  equipment.  This  bulletin  is  issued  uniform  with 
bulletin  No.  .")4  on  party  line  equipment. 

Electric  Hoists. — Bulletin  No.  1445  by  the  Allis-Chal- 
mers  Company.  Milwaukee,  describing  the  various  accessory 
l)arts   of   their   well-known    electric    hoists.      Well    illustrated. 

The  Edison  Storage  Battery.^A  booklet  compiled  by 
the  Edison  Storage  Battery  Co.,  of  Orange.  X.J..  and  dis- 
tril)Uted  by  their  Canadian  agents,  Canadian  Vehicles.  Ltd.. 
Toronto.  Descriptive  of  the  Edison  cell  in  all  its  jiarts  with 
the  many  u>e^  to  which  it   may  l>e  put. 

The  O-B  Company  Bulletin. — Issued  every  two  months 
by  the  Ohio  Brass  Company,  Mansfield,  Ohio.  The  present 
issue  contains  interesting  articles  on  extruded  cars,  high  ten- 
sion  insulators,  couplers,   etc. 


Elevator  Controllers. — .\  booklet  describing  the  line  of 
electric  elevator  controllers  developed  by  the  J.  L.  Schure- 
man  Co.,  of  Chicago  and  now  manufactured  by  the  Cutler- 
Hammer    Mfg.    Co.,    Milwaukee. 

Allis-Chalmers  Direct  Connected  Reynolds  Corliss  En- 
gines.— Bulletin  No.  1510,  illustrating  and  describing  their 
heavy-duty  engine   of  this   pattern. 

The  One  Working  Part  arc  lamp  and  lowering  gear — 
catalogue  No.  125  issued  by  the  London  Electric  Firm,  Croy- 
don, descriptive  of  their  large  variety  of  arc  lamp  lowering 
devices.      Illustrated    very    fully. 

Flexlume  Day-Night  Signs. — lull  catalogue,  isued  by 
the  Flexlume  Sign  Company.  St.  Catharines.  A  number  of 
prominent  installations  in  Toronto  and  elsewhere  are  illus- 
trated. 

National  Electric  Lamp  Association. — Bulletins  on  Elec- 
tric Sign  Lighting.  Mazda  miniature  and  low-voltage  lamps 
and   tantalum   multiple  lamp^. 

Reynolds  Electric  Flasher  Mfg.  Co. — Bulletin  and  price 
list  No.  3.  issued  bj'  this  company  from  their  offices  at  191- 
193  Fifth  avenue.  Chicago,  descriptive  of  two  of  their  popu- 
lar flashing  effects,  the  Reco  Script  type  and  the  Reco 
Chaser  type. 

Inter-Comm-Phone. — Booklet  issued  by  the  Stromberg- 
Carlson  Telephone  Company,  describing  their  diiTerent  types 
of  inter-communicating  telephones  for  residences,  offices, 
factories,  banks,  hospitals,  etc. 

Electric  Controlling  Devices. — Catalogue  issued  by  the 
Independent  Electric  Manufacturing  Company,  of  Milwau- 
kee, descriptive  of  a  number  of  their  various  electric  con- 
trolling devices,  including  rheostats,  regulators,  controllers. 
starters,  switches,  etc.     Price  lists  attached.     \\'ell  illustrated. 

Graphic  Recorders. — The  Sangamo  Electric  Company, 
Springfield.  111.,  are  distributing  bulletin  No.  22.  describing 
their  portable  and  switchboard  type  graphic  recorders.  Sev- 
eral pages  are  devoted  to  a  discussion  of  the  application  of 
graphic  recorders  to  soliciting  power,  checking  input  of 
electrically  driven  machines,  etc.  The  bulletin  is  very  com- 
plete and  should  prove  of  assistance  to  central  station  man- 
agers confronted  with  the  day  load  problem. 

Westinghouse  Nernst  Lamps. — A  contractors'  handbook 
issued  by  the  Nernst  Lamp  Company,  of  Pittsburg,  from 
their  Toronto  office,  descriptive  of  their  various  types  of 
lamps,    chandeliers,    clusters   and   renew'als. 

Canadian  General  Electric  Co. — Pamphlet  No.  187  on 
Rosettes,  and  No.  IsS  on  Porcelain  Sub-bases  for  metal 
moulding;   also   Condulet   Talks   138   and   139. 

Light  Your  House  by  Electricity. — .\  pamphlet  issued 
liy  the  Canadian  General  Electric  Company  describing  a 
complete   electric  light  system   for  a   dwelling  house. 

Condulet  Talks. — Nos.  142  and  143.  also  pamphlets  des- 
criptive of  "Keyless  Sockets  for  Large  Base  Lamps"  and 
"Porcelain  Cleat  Receptacles,"  distributed  by  the  Canadian 
General    Electric    Company. 


N'ictoria  city  council  is  contemplating  ;.  rapid  extension 
of  the  ornamental  lighting  system  now  installed  on  Doug- 
las and  Yates  streets.  Over  400  new  standards  will  be 
ordered.  The  cluster  lights  will  replace  the  arc  lamps  now 
in  Use.  and  will  be  so  connected  that  ever}-  alternate  lamp 
may  be  cut  off  after  midnight. 


I  Mans  are  being  prepared  by  B.  C.  E.  R.  Company  en- 
gineers for  the  construction  of  extensive  freight  terminals 
on  the  north  shore  of  False  Creek.  Vancouver.  The  water- 
frontage  was  acquired  several  years  ago.  and  the  foreshore 
rights  have  now  been  secured. 


Telephomie    Mews    ©f   Cainiada 


Manitoba    Extensions. 

Many  improvements  and  extensions  are  contemplated 
by  the  Manitoba  Telephone  Commission  this  year.  A  re- 
quest for  $2,000,000  to  carry  on  the  work  will  be  submitted 
to  the  legislature  at  the  forthcoming  session.  Since  open- 
ing tlie  Garry  exchange  the  main  offices  at  Charlotte  and 
McDermot  streets,  Winnipeg,  have  been  found  inadequate 
for  the  accommodation  of  the  provincial  and  city  business 
of  the  commission  and  it  is  therefore  decided  to  erect  a  two- 
storey  office  building  adjoining  the  main  exchange  on  Portage 
avenue  east  so  the  local  staflf  can  be  moved  out  of  the  main 
offices.  A  new  stores  building  will  be  put  up  on  Henry 
street  at  a  cost  of  $40,000,  with  a  special  C.P.R.  railroad  sid- 
ing. The  present  stores  building  will  then  be  converted  into 
a  headquarters  for  the  construction  department,  where  all 
the  staff  employed  in  installing,  moving  and  repairing  the 
system  in  this  city  will  be  found.  The  stores  building  is  an 
important  feature  of  the  system  as  it  is  necessary  to  carry 
$2.)0.000  worth  of  stock  and  material  to  supply  the  demand 
growing  out  of  the  development  of  the  business  in  Winni- 
peg and  the  province. 

There  were  3,300  telephones  added  to  the  system  last 
year,  an  increase  of  over  25  per  cent.  This  brings  the  actual 
number  in  use  up  to  about  35,000,  as  against  14,500  when 
the  property  of  the  Bell  Company  was  taken  over.  Chair- 
man Paterson,  of  the  commission  has  stated  that  if  this 
growth  continues  this  year  it  would  necessitate  the  imme- 
diate construction  of  underground  cables,  overhead  cables 
and  all  the  necessary  appurtenances  to  provide  for  the  new 
business,  all  of  which  would  mean  an  expenditure  of  nearly 
$600,000. 

The  long  distance  service  also  needs  attention  and  the 
commission  has  under  consideration  plans  for  the  exten- 
tion  of  the  lines  and  extra  copper  circuits  to  cost  $250,000. 
It  is  possible  at  present  to  talk  to  points  as  far  east  as 
Windsor  and  Detroit  and  an  effort  is  now  being  made  to 
have  the  governments  of  Manitoba,  Alberta,  and  Saskatche- 
wan get  together  on  a  line  that  will  connect  Calgary  and 
Vancouver. 

Work  will  shortly  be  commenced  on  installing  the 
switchboard  in  the  new  building  in  the  north  end,  at  Bur- 
rows avenue  and  Salter  street,  and  when  the  job  is  done 
better  service  will  be  insured  for  subscribers  north  of  the 
C.  P.  R.  tracks  and  Elmwood. 

Exclusive   Clause   Struck   Out. 

In  the  city  of  Sherbrooke  there  are  three  telephone 
companies  operating,  the  Bell  Telephone  Company,  the 
Canadian  Telephone  Company,  and  the  People's  Telephone 
Company;  the  two  latter  operated  and  maintained  by  local 
capital.  A  contract  was  recently  entered  into  between  the 
Bell  Company  and  the  Canadian  Company,  giving  the  former 
exclusive  rights  over  the  latter's  lines  and  incidentally  shut- 
ting out  the  People's  Company.  The  matter  was  brought 
before  the  Board  of  Railway  Commissioners,  which  rendered 
judgment   ordering  the   striking  out   of  the  exclusive   clause. 

The  People's  Company  are  now  making  application 
to  the  Quebec  Utilities  Commission  to  force  the  Canadian 
Telephone  Company  to  give  them  connections.  The  Peo- 
ple's Telephone  Company  are  operating  about  GOO  miles  of 
wire  and  about  1,200  telephones.  The  Canadian  Telephone 
Company  also  operate  about  600  phones.  The  application 
states  that  the  Canadian  Company  has  no  objections  to 
making  the  required  connections,  but  wants  the  order  from 
the  Board  on  account  of  some  promise  or  understanding 
between  them  and  the   Bell   Company. 


Train    Despatching    by   Telephone. 

A  considerable  extension  to  their  telcplione  train  des- 
patching system  by  the  C.  P.  R.  will  he  undertaken  this 
year,  authority  having  been  given  for  the  equipment  of 
1,528  additional  miles.  This  will  make  a  total  of  3,782  miles, 
covering  the  lines  from  Kamloops  to  Calgary,  Medicine 
Hat  to  Winnipeg,  Fort  William  to  Ottawa  and  Brockville, 
Sault  Ste.  Marie,  Mich.,  via  Sudbury  to  Toronto,  Windsor  to 
Smith's  Falls,  the  St.  Thomas,  Port  Burweli  and  St.  Mary's 
branches,  Montreal  to  Quebec,  Montreal  to  Xewport,  Vt.. 
and   St.  John,   N.B.,   and   the   Temiskaming  branch. 

The     following     table     shows    the    mileage    at     present 
equipped   with    the    system: 

Miles 

Megantic  to   Farnham 132 

Newport  to   Montreal 114 

Toronto  to  London 115 

London  to  St.   Mary's,   St.  Thomas  and   Point   Burweli       114 
Chalk    River    to    Cartier    and    Temiskaming    branch...        289 

Muskoka  to  Sault  Ste.   Marie 312 

Cartier  to  White  River 269 

White   River  to  Fort  William 251 

Winnipeg  to   Brandon 133 

Brandon  to  Broadview 132 

Broadview  to  Moose  Jaw 135 

Moose  Jaw   to   Swift   Current Ill 

Swift  Current  to  Medicine  Hat 147 

Total    2,254 


Telephone  and  Telegraph  Rates  in  Switzerland. 

The  general  use  of  the  telephone  and  telegraph  in  Swit- 
zerland is  due  to  the  fact  that  excellent  facilities  for  com- 
munication are  provided.  Practically  every  post  office  in 
the  country  is  provided  with  a  public  telephone  and  tele- 
graph, and  every  community,  no  matter  how  remote,  is  sup- 
plied with  both  services.  Rates  are  low,  and  every  induce- 
ment is  offered  to  the  public  to  use  the  telephone  and  tele- 
graph  as   means   of   communication. 

The  telephone  rates  to  subscribers  for  each  call,  for  a 
conversation  lasting  three  minutes,  are  as  follows:  Within 
the  city,  town,  or  community  in  which  the  phone  is  located, 
1  cent;  interurban  calls,  not  exceeding  ;!2  miles,  6  cents;  not 
exceeding  64  miles,  10  cents;  exceeding  64  miles,  anywhere 
in  the  country,  15  cents;  for  night  service  the  last  three 
divisions  are   4,   6,   and   9   cents,   respectively. 

The  telegraph  service  is  also  inexpensive,  the  rate  be- 
ing 6  cents  for  each  telegram  and  half  a  cent  per  word, 
making  the  cost  of  a  10-word  telegram  11  cents,  or  16  cents 
for  a  20-word  message. 

The  cost  of  administration  of  the  telegraph  and  tele- 
phone service  for  the  year  was  $:i,222.O0O.  and  the  receipts 
$:),22.).O0O,  leaving  a  balance  of  $1,000  prolit  to  the  govern- 
ment. 


New  Brunswick  Telephone  Company. 

The  New  Brunswick  Telephone  Company  has  just  com- 
pleted improvements  costing  about  $15,000,  which  have  been 
made  during  the  past  few  months  by  a  corps  of  linemen. 
Cables  have  been  installed  throughout  the  city  of  Frederic- 
ton  on  the  streets  used  to  any  extent  fo."  wires,  while  a 
conduit  is  now  in  use  on  Queen  street.  A  new  submarine 
cable  has  been  laid  across  the  St.  John  river  between  the 
city  and  St.  Mary's,  and  the  new  and  old  poles  in  the  city 
have  been   straightened  and   ni;ide  ready   f"V  painting. 
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A   Large  Magneto  Installation. 

Aniciiiii  tlic  many  common  battery  excliange  systems 
Histalled  recently  by  the  Kellogg  Switcliboard  &  Supply 
t'ompany,  the  11  section  10,000  line  capacity  exchange  for 
Sao  Paulo,  Brazil,  is  of  special  interest  on  account  of  its 
size  and  importance.  This  system  is  to  be  used  first  as  a 
magneto  multiple  lamp  signal  switchboard,  but  it  is  so  de- 
signed that  it  may  be  changed  to  a  common  battery  system 
without  discarding  any  of  the  original  apparatus.  The  pre- 
sent equipment  is  4,960  lines. 

The  handsome,  massive  quartered  oak  niiard.  illustrated 
herewith  from  photograph  taken  just  previous  to  packing, 
will  be  equipped  for  31  operators'  positions,  each  to  have 
1.5  universal  cords  with  ring  back  keys.  This  company  has 
furnished  complete  accessory  apparatus,  including  intermedi- 
ate distributing  frame,  terminal  clips,  for  4,960  lines  on  ans- 


Central  Canada  Telephone  Company. 
.'\  newly  organized  company  called  the  Central  Canada 
Telephone  Company,  composed  of  Montreal  and  Toronto 
capital,  has  been  formed,  which  will  construct  and  operate 
a  telephone  line  from  Fort  William  to  the  Manitoba  1)Ound- 
ary   line,   forming  a   rural   and   urban   system. 


wenng  and  multiple  side.  The  relay  frame  is  for  5,400  sub- 
scribers' lines.  The  main  distributing  frame  is  equipped 
with  4,960  Kellogg  arresters  and  terminal  clips  for  6,250 
outside  lines.  There  is  to  be  one  two-position  chief  oper- 
ator's  desk   and    one    one-position    wire    chief's    desk. 

The  complete  operating  plant  will  be  made  up  as  fol- 
lows: one  set  of  11  storage  batteries;  2  motor-generator 
charging  sets  operated  from  320  volts,  60  cycles,  3-phase, 
alternating  current;  two  ringing  machines  with  howler  at- 
tachment, one  to  operate  from  the  battery  and  the  other  t.o 


Welland  County  Telephone  Company 
Tlie  fiftli  annual  meeting  of  the  Welland  County  Tele- 
phone Company  held  recently  in  Bridgeburg  showed  that 
during  1910  over  100  phones  had  been  added  to  the  system. 
which  brings  the  present  total  to  more  than  600.  There  are 
now  over  120  miles  of  pole  line  and  over  400  miles  of  metal- 
lic circuit.  A  5  per  cent,  dividend  was  paid  for  the  year  1910 
as  compared  with  4  per  cent,  the  previous  year.  The  old 
directors  were  re-elected. 


Miscellaneous 

It  is  reported  that  Engineer  Hays,  of  the  Provincial 
Telephone  Commission  of  Manitoba,  is  strongly  in  favor  of 
installing  automatic  telephones  in  Winnipeg,  the  chief  ob- 
stacle  being   the   greater   expense   of  installation. 


At  the  thirteenth  annual  convention  of  Associated 
Boards  of  Trade  of  Eastern  British  Columbia,  recently  held 
in  Creston,  a  resolution  was  adopted  advising  the  provincial 
government  to  take  over  all  telephones  and  provide  long 
distance   connections. 


Windsor  has  been  connected  with  Winnipeg,  by  tele- 
phone, via  Detroit.  The  connection  between  Windsor  and 
Detroit   is   by   cable.. 


The  British  Columbia  Telephone  Company  is  now  issu- 
ing a  monthly  magazine,  "Telephone  Talk."  The  first  issue, 
that  for  January,  contains  a  quantity  of  matter  that  will  be 
of  much  interest  to  employees  of  the  company  and  its  many 
patrons.  The  cover  has  a  picture  of  the  Vancouver  general 
exchange,  while  a  reproduction  of  the  first  central  switch- 
board in  Vancouver  in  1887,  typifies  the  wonderful  growth 
of  the  company's  business  since  that  time.  A  fine  half- 
tone picture  of  the  late  Dr.  J.  M.  Lefebre,  father  of  the 
British  Columbia  Telephone  Company,  adorns  one  of  the 
front  pages  of  the  magazine. 


British  Columbia  Telephone  Company  line":o.i  are 
siriiiglng^  new  cop'^'^ - -rrii  c  between  a'cw  Westminster  and 
Blaine,  Wash.  Two  lines  already  connect  the  two  cities, 
but   the  growth   of  business   demands   increased   facilities. 


Telephone  connection  between  Rankin  and  Pembroke. 
Renfrew  County,  will  soon  be  a  reality.  Reeve  Greer,  of 
Wilberforce,  and  Mr.  Jos.  Davis,  being  the  moving  spirits 
in  the  construction  of  a  line  between  these  points.  The 
rural  telephone  movement  is  spreading  rapidly  among  the 
farmers  of  Renfrew  county  between  Pembroke  and  Beach- 
bury. 


operate  from  the  primary  battery  circuit;  one  white  Italian 
marble  power  switchboard. 

A  slight  change  in  the  wiring  at  the  relay  rack  is  all 
that  is  necessary  to  convert  the  magneto  line  to  a  common 
battery  line.  The  cord  circuits  as  furnished  are  of  the 
universal  type  and  will  automatically  adapt  themselves  to 
line   conditions. 

Another  interesting  installation  of  the  same  company 
for  the  city  of  Chihuahua,  Mex.,  is  a  complete  exchange  with 
an    ultimate    capacity    of    I.SOO    magneto    multiple    lines. 


Mr.  Charles  J.  Leacock,  construction  engineer  of  the 
Stratford  Light  and  Heat  Commission,  has  been  appointed 
supervising  engineer  for  the  Hydro- Electric  Commission,  for 
Stratford.  St.  Mary's.  Mitchell,  Seaforth,  Tavistock^  and 
surrounding  points. 

Mr.  A.  B.  Wilson,  who  has  been  connected  with  the 
Tungstolier  Company,  Conneaut,  Ohio,  for  the  past  two 
years  as  their  St.  Louis  representative,  has  been  made  vice- 
president  and  general  manager  of  the  Tungstolier  Company 
of  Canada,  Limited,  with  their  gener.il  office  at  Toronto, 
Canada. 
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An    Electrically    Operated  Gas  Meter. 

A  new  gas  meter  has  just  been  invented  by  Professor 
Carl  C.  Thomas,  head  of  the  Department  of  Steam  and  Gas 
Engineering  of  the  University  of  Wisconsin.  The  meter  is 
the  commercial  outgrowth  of  a  very  thorough  and  extensive 
laboratory  investigation  of  the  specific  heat  of  superheated 
steam  which  Prof.  Thomas  has  carried  on  for  a  number  of 
years.  It  is  of  interest  to  electrical  men  in  that  it  is  elec- 
trically operated. 

The  principle  of  the  Thomas  meter  is  exceedingly 
simple,  as  seen  from  the  accompanying  sketch,  which  repre- 
sents a  cross-section  of  the  meter  casing,  and  constitutes 
the  portion  of  the  apparatus  inserted  in  the  pipe  line  carry- 
ing the  gas,  or  air,  to  be  measured.  In  the  center  of  this 
meter  casing  is  an  electrical  heater  and  on  either  side  of  the 
heater  are  screens  of  fine  resistance  wire  which  are  called 
"thermometers."  These  two  screens  constitute  in  reality, 
two  arms  of  a  wheatstone  bridge  and  variations  in  tem- 
perature between  these  two  screens,  resulting  in  variations 
of  resistance,  cause  a  galvanometer  needle  to  swing  to  the 
right  or  left  of  a  central  point,  this  movement  of  the  gal- 
vanometer needle  resulting  in  increasing  or  decreasing  the 
amount   of  electrical   energy  fed  into   the   heater. 

The  meter  is  so  adjusted  at  the  start  that  a  fixed  differ- 
ence of  3  deg.  F.  between  the  entrance  temperature  and  the 
exit  temperature  of  the  gas  or  air  is  maintained.  Let  us  as- 
sume, for  example,  that  a  weight  of  gas  or  air  equivalent  to 
50,000  cubic  feet  per  hour  is  flowing  through  the  meter  and 
that  the  entrance  temperature  of  this  gas  or  air  is  60  deg.  F. 
The  amount  of  electrical  energy  required  lo  raise  the  tem- 
perature of  this  quantity  of  gas,  or  air,  2  deg.  is  known,  and 
the  meter  is  so  adjusted  that  a  requisite  number  of  watts 
will  be  supplied  to  the  heater  installed  in  the  meter  casing. 
So  long  as  the  flow  of  gas,  or  air,  remains  unchanged  the 
watts  input  will  continue  the  same,  but  if  more  gas  flows, 
the  meter  will  be  called  on  to  supply  more  watts,  and,  con- 
versely, if  the  flow  of  gas  decrease  the  watts  input  will  also 
decrease.  Hence,  what  the  meter  really  does  is  to  measure 
the  watts  input,  which  can  be  done  with  exceeding  accurac3-, 
and  since  the  relation  between  a  certain  watts  input  and  a 


certain  flow  of  gas  is  known,  it  is  possible  to  tell  at  any 
time  the  amount  of  gas  flowing,  by  merely  noting  the  watts 
input.  As  a  matter  of  fact,  the  recording  mechanism  of  the 
meter  translates  watts  input  into  standard  cubic  feet  of  gas, 
so  that  you  can  get  a  direct  reading  without  calculation  of 
any  kind. 

The  meter  will  measure  gas  or  air  at  any  temperature 
and  at  any  pressure  and  is  not  affected  by  fluctuations  of 
pressure  or  temperature.  This  is  because  in  heating  gas  or 
air  we  have  to  do  with  weight,  not  with  volume.  Whether 
a  pound  of  air  occupies  10  cubic  feet  or  100  cubic  feet  the 
amount  of  electrical  energy  required  to  raise  its  temperature 
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Diagrammatic  View  of  Meter  Casing  with   Heater  (B) 
and  Thennometers  (E)  in  place 

2  deg.  is  the  same,  and  whether  it  is  moving  rapidly  or  slow- 
ly through  the  meter,  a  pound  is  a  pound,  and  in  raising  its 
temperature  3  deg.  just  so  much  energy  will  be  required, 
and  no  more.  The  meter  deals  only  with  a  temperature 
difference  of  2  deg.  If  the  gas  enters  the  meter  at  60  deg.  F. 
its  temperature  will  be  raised  to  62  deg.  F.  If  it  enters  at 
100  deg.  F.  its  temperature  will  be  raised  to  102  deg.  F.,  so 
that  as  stated  above,  neither  temperature  nor  pressure  have 
any  effect  on  the  accuracy  of  the  meter's  measurements. 

The  Thomas  meter  is  essentially  a  machine  for  measur- 
ing the  heat  energy  required  to  raise  the  temperature  of  an 
unknown  weight  of  gas,  through  a  known  range.  It  con- 
sists of  two  parts,  a  heater  unit  (installed  in  the  pipe  line) 
and  an  automatic  device  for  maintaining  a  constant  temper- 
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ature  (iiiTt-rence.  Electrical  energy  is  used  as  the  source  of 
heat  because  electrical  energy  can  he  measured  more  accur- 
ately than  can  any  other  quantity.  Electric  resistance  ther- 
mometers are  used  to  maintain  the  known  temperature  dif- 
ference constant  not  only  because  they  are  very  sensitive 
and  accurate,  but  also,  because  they  can  be  very  easily  made 
to  regulate  the  heating  energy  so  as  to  correspond  to  the 
flow  of  the  gas. 

The  meter  is  applicable  for  measuring  cither  illuminat- 
ing gas,  natural  gas,  blast  furnace  gas,  compressed  air,  or 
air  flow  in  ventilating  or  forced  draft   systems. 


A  New  Type  of  Graphic  Recording  Meter. 

One  of  the  objections  in  the  use  of  graphic  meters 
has  been  that  the  construction  usually  adopted  has  been 
more  or  less  delicate  and  the  elements  aie  quite  easily 
tlirown  out  of  adjustment.  Messrs.  R.  C.  Lamphier,  of  the 
Sangamo  Electric  Company,  Springfield,  111.,  and  H.  W. 
Young,  of  Chicago,  have  developed  a  type  of  graphic  re- 
cording meter  which  is  a  radical  departure  from  the  forms 
heretofore  employed.  Several  different  forms  are  manufac- 
tured, shunt  type,  two  and  three-wire  d.c.  ainmeters  and 
w-attmeters;  series  or  transformer  type,  two  or  three-wire 
single  phase  wattmeters  for  use  on  three  or  four  wire,  two 
phase,  or  three  phase  circuits.  In  each  type  the  record  is 
made  on  a  paper  chart  ruled  with  rectangular  co-ordinates 
and  driven  by  clockwork  mechanism.  The  movement  of  the 
recording  pen  across  the  chart  is  proportional  to  the  quan- 
titj'  measured  and  the  speed  of  the  record  chart  is  controlled 
by  a  driving  clock.  The  switchboard,  or  permanent  mounting- 
form  is  shown  in  figure  1.  The  measuring  elements  con- 
sist of  two  mercury  floated  motor  elements  so  located  as  to 
actuate   a   common   indicator  to  which   is   attached  a   record- 


ing pen  which  traces  a  line  or  curve  on  the  moving  chart. 
The  principle  employed  is  the  same  in  all  .'orms,  the  only 
difference  being  in  the  type  of  winding  or  magnets  emploj^ed. 
This  construction  insures  a  uniformity  and  interchange- 
ability  of  product  which  is  highly  desirable.  In  addition  to 
the  recording  feature  each  meter  is  proviocd  with  an  indi- 
cating scale,  thus  rendering  unnecessary  the  use  of  indicat- 
ing ammeters  or  wattmeters.  The  portable  type,  illustrated 
in  figure  2,  employs  the  same  elements  as  the  switchboard 
form  with  exception  of  the  case  and  arrai.gement  of  bind- 
ing posts  or  terminals. 

Each  meter  is  provided  with  two  measuring  elements 
which  may  be  separately  energized  as  in  polyphase  watt- 
meters, three  wire  direct  current  and  alternating  single 
phase;  or  may  be  connected  in  series  or  parallel  for  use  on 
two  wire  direct  current  or  single  phase  alternating.  The 
moving  element  consists  of  a  simple  metal  disk  or  sector 
rigidly  attached  to  a  shaft  carrying  the  recording  |)cn 
mounting   and    control    springs.      The    moving   disk   is    floated 


in  a  mercury  chamber  which  not  only  serves  as  a  conduct- 
ing mediuin  for  the  current  to  be  measured,  but  also  by  the 
damping  action  of  the  disk  passing  througli  the  mercury 
renders  the  meter  indications  aperiodic  or  dead  beat.  Sur- 
rounding the  moving  disk  is  a  magnetic  field  generated  by 
electro-magnets  in  the  alternating  current  meters  and  direct 
current  wattmeters,  the  latter  being  operated  from  shunts. 
Permanent  magnets  are  employed  in  the  direct  current 
ammeters.  The  magnetic  field  of  the  fixed  elements  is  in 
such  relative  position  to  the  moving  system  or  armature 
that  it  cuts  or  passes  through  the  armature  field  and  tends 
to  rotate  the  moving  system.  This  rotative  movement 
causes  the   recording  pen   to  move   across   the  chart  against 


Pig.  2 

the  restraining  force  of  the  control  springs  which  tend  to 
return  the  pen  to  zero  position.  The  turning  force  of  the 
mercury  floated  moving  element  is  thus  balanced  against  the 
sustaining  force  of  the  control  springs  and  their  point  of 
balance  or  equilibrium  is  a  measure  of  the  current  flowing  in 
the  measuring  coils.  With  this  construction  therefore  is 
secured  the  three  essential  elements,  a  turning  and  restrain- 
ing force  and  a  ineans  of  indicating  or  recording  the  cur- 
rent or  energy  value. 

The  use  of  mercury  suspension  in  a  non-spillable  cham- 
ber is  claimed  to  be  a  decided  improvement  m  design  and 
to  have  the  advantage  of  enabling  meters  to  be  shipped 
and  installed  without  the  necessity  of  making  complicated 
or  difficult  adjustments  as  it  is  simply  necessary  to  fill  the 
pen  and  start  the  driving  clock.  The  absence  of  bearing  or 
jewel  trouble  combined  with  the  simplicity  of  installation  is 
of  importance  to  users  in  that  the  ordinary  station  operator 
can  install  and  care  for  the  meters  without  the  assistance 
of  an  expert.  As  the  meters  are  of  the  direct  deflection 
type  the  use  of  relays,  control  magnets,  contacts,  etc.,  are 
avoided.  The  construction  adopted  also  secures  a  "torque" 
or  turning  moment  higher  than  has  been  heretofore  attained. 
This  torque,  in  conjunction  with  the  minimum  friction  value 
of  the  mercury  floated  moving  element,  gives  a  ratio  of 
"torque  to  weight  and  friction"  of  such  value  that  errors 
due  to  pen  friction  on  the  chart  are  said  to  be  entirely 
eliminated. 


Trade  Enquiry 


ins.  Tungsten, — .\    Liverpool   firm   desires   to   correspond 
with    Canadian   exporters   of  "tungsten." 
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O-B  Extruded  Trolley  Ean. 

The  Ohio  Brass  Company,  of  Mansfield.  <  )hin,  have  just 
placed  on  the  market  what  they  name  the  Extruded  Trolley 
Ear,  and  which  they  claim  will  greatly  reduce  the  expense 
of  trolley  ear  maintenance.  This  new  ear,  shown  in  the 
accompanying  illustration,  is  composed  of  two  pieces,  a  run- 
ner piece  and  a  boss.  The  boss  is  of  malleable  iron,  galvan- 
ized, and  is  pressed  upon  the  runner  piece  and  then  securely 
rivetted   in  place. 

As  the  name  would  imply,  the  runner  piece  or  portion 
which  grips  the  trolley  wire  is  made  of  extruded  metal.  .A 
billet  of  pure  cast  bronze  is  placed  in  a  furnace  and  heated 
to  a  bright  red  heat,  after  which  it  is  taken  out  and  imme- 
diately inserted  in  a  very  thick  walled,  laminated  steel  drum 
having  a  tungsten  steel  die  clamped  against  the  opposite 
end  of  this  cylindrical  drum.  This  die  has  an  opening  in  it 
exactly  the  shape  of  the  section  of  extruded  metal  which  it 
is  desired  to  produce  and  both  the  steel  drum  and  tungsten 
steel  die  are  specially  designed  to  withstand  enormous  pres- 
sures at  high  temperatures.  A  hydraulic  ram  is  brought  to 
bear  upon  this  red  hot  billet  of  cast  bronze  forcing  it  out 
through  the  die  under  several  tons  of  pressure.  The  metal, 
as  it  emerges  from  the  die,  is  cooled  rapidly  by  a  very 
strong  blast  of  cold  air.  Metal  so  produced  is  uniform  in 
dimensions  and  in  structure,  has  a  tensile  strength  of  70,- 
000  pounds  per  sq.  inch,  an  elastic  limit  of  about  50,000 
pounds  and  an  elongation  of  .33  per  cent.  On  account  of 
these  properties  the  metal  is  peculiarly  adapted  for  use  as 
a   trolly  wire  support. 

Examinations  of  extruded  ears  that  have  been  in  use 
for  several  months  under  a  two-minute  car  service  showed 
that  the  lips  of  these  ears  were  tightly  closed  around  the 
wire  so  that  it  was  impossible  to  detect  the  actual  joint  be- 
tween the  lips  and  the  trolley  wire;  also,  the  ends  of  the 
ears  were  found  to  grip  the  wire  just  as  well  as  the  central 
portion,   instead   of   curling   up   as   is   often   the   case   in   cast 


Tester  substitutes  a  simple  electrical  measurement  of  con- 
ductivity for  the  chemical  reactions  hitherto  used  for  the 
purpose.  The  working  principle  of  the  apparatus  is  based 
upon  the  fact  established  by  Kohlrausch  that  the  conduc- 
tivity iif  pure  water  containing  any  electrfilytic  substance  in 
solution  i>  due  almost  entirely  to  the  dissolved  substance 
and  only  to  a  negligible  extent  to  the  water  itself.  Kohl- 
rausch  established   the  law   that,   provided  a   solution  is  very 


ears.  The  claim  is  also  made  that  it  has  been  proven  con- 
clusively by  these  tests  that  this  ear  has  an  exceptionally 
long  life  and  that  it  causes  less  wear  to  trolley  wheels  than 
other  supports. 


Represent  Prosperous  Firm. 
Vandeleur  &  Nichols,  Canadian  representatives  Bruce, 
Peebles  &  Co.,  Edinborough,  Scotland,  announce  that  their 
principals  have  been  awarded  a  contract,  by  the  Calcutta 
Electric  Supply  Company,  of  India,  to  supply  sixteen  motor 
converters  of  47.'i  kw.  capacity  each.  The  value  of  the  con- 
tract is  $125,000. 


Dionie  Water  Te.ster 

dilute,  the  conductivity  is  proportional  to  the  percentage 
amount  of  the  substance  dissolved  in  the  water.  The  Dionie 
Tester  is  able,  by  measuring  conductivity,  to  measure  with 
accuracy  the  percentage  amount  of  any  electrolytic  sub- 
stance dissolved  in  water.  It  does  not  discriminate  between 
one  kind  of  substance  and  another;  analysis  alone  can  do 
that.  But  in  most  instances  in  which  water  testing  is  car- 
ried out  for  engineering  and  kindred  purposes,  the  sub- 
stance present  in  the  water  is  well  known,  having  been 
ascertained  once  for  all  by  analysis,  or  being  inherent  in 
the  source  of  supply.  Such  tests  are  not  made 
for  purposes  of  analysis,  but  to  find  out  how 
tuuch  of  a  known  substance  is  present  in  the 
water. 

The  complete  apparatus  is  shown  in  the  fig- 
ure where  G  is  a  bent  glass  tube  to  contain  the 
water  under  test,  and  A  and  B  are  the  electrodes  for  pass- 
ing the  electric  curent  through'  the  water.  The  electrodes 
are  connected  by  wires  to  a  direct-reading  conductivity 
meter  M.  and  a  continuous-current  hand-driven  dynamo  E. 
so  that  by  turning  the  handle  W  of  the  dynamo,  a  current 
traverses  the  meter  and  the  water  in  the  conductivity  tube 
G.  The  pointer  of  the  meter  is  deflected,  and  comes  to 
rest  at  some  point  upon  the  scale  which  directly  indicates 
the  conductivity  of  the  water  in  the  tube.  The  test  is  com- 
pleted as  soon  as  the  pointer  has  come  to  rest,  that  is  to 
say,  in  two  or  three  seconds. 


Branch  Office  in  Montreal. 
Messrs.  Kilmer,  Pullen  &  Burnham,  Limited,  of  Toronto, 
sole  dealers  in  Canada  for  the  General  Electric  Manufactur- 
ing Company  of  Sweden,  have  opened  a  branch  office  in 
Montreal  at  11  St.  Sacrament  street.  Messrs.  Spencer  and 
Campbell   have  charge  of  the  management  of  this  office. 


An  Electric  Water  Tester. 
The  detection  and  estimation  of  impurities  dissolved 
in  water  has  hitherto  been  carried  out  by  chemical  tests  of 
more  of  less  complexity  and  water  testing  suggests  at  once 
a  skilled  chemist  and  all  the  paraphernalia  of  a  chemical 
laboratory.     A    new  apparatus  known   as   the   Dionie   Water 


The   Canadian   National   Carbon    Company. 

Last  October  Canada  added  to  its  rapidly  growing  list 
of  industries  a  new  battery  plant  in  Toronto.  This  plant 
is  known  as  the  Canadian  National  Carbon  Company,  Lim- 
ited, and  is  a  branch  of  the  National  Carbon  Company, 
whose  headquarters  and  general  offices  are  located  in  Cleve- 
land, Ohio,  The  Toronto  branch  is  located  at  <)9  Paton 
Road  and  extends  along  the  main  branch  of  the  Grand 
Trunk.  A  particularly  interesting  feature  of  this  plant  is 
the  fact  that  it  is  "all  Canadian."  All  the  machinery  and 
c(|uipment  were  either  bought  or  made  in  Canada,  with  the 
exception  of  a  few  special  machines  brought  from  Cleveland. 
I'urlhermore,  all  of  the  men  on  the  pay  roll  are  Canadians  ex- 
cept two  experts,  who  teach  the  art  of  battery  making.     The 
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machinery  is  of  the  most  modern  type  and  the  factory 
throughout  is  equipped  with  safety  devices,  and  special  at- 
tention has  been  given  to  sanitary  conditions  and  a  con- 
sideration for  the  comfort  of  the  employees. 


A.   C.   Engine   Type    Generator. 

A  line  of  low  speed.  60  cycle,  engine  type  alternators, 
embodying  a  number  of  new  features  of  design,  has  been 
recently  placed  on  the  market  by  the  W'estinghouse  Elec- 
tric &  Manufacturing  Company.  The  line  covers  capacities 
from  50  to  1,100  k.v.  a.,  2-phase  or  3-phase,  and  standard 
voltages  of  240.  480,  600.  1200  and  2400  volts.  A  striking 
characteristic   of   the   entire   line,   as    shown    by   the   machine 


already  in  operation,  ib  the  ability  of  the  generators  to  suc- 
cessfully  carry   commercial    loads    of    low    power    factor. 

The  stator  frames  are  of  such  design  as  to  give  great 
rigidity  and  plenty  of  freedom  for  the  end  connections  of 
the  armature  winding.  .'\t  the  same  time  tne  construction 
is  economical  of  material  and  affords  excellent  ventilation. 
The  frame  consists  of  a  one-piece  casting,  except  in  sizes 
of  such  diameter  that  a  split  frame  is  a  necessity  for  ship- 
ping reasons.  In  such  cases  the  halves  are  bolted  (irmly 
together,   making  practically  a  solid   frame.     The   frames   of 


the  smaller  sizes  are  provided  with  slide  rails  on  which 
the  frame  can  be  shifted  to  expose  the  rotor. 

The  armature  core  is  built  up  of  laminations  of  jap- 
anned steel  of  good  magnetic  characteristics.  The  lamina- 
tions are  dove-tailed  in  recesses  in  the  frame.  They  are 
assembled  under  pressure  and  securely  held  by  finger 
plates  and  end  plates.  Generous  ventilating  ducts  are  pro- 
vided in  the  core  to  maintain  uniform  low  temperature.  The 
teeth  are  firmly  supported  at  each  end  of  the  core  by  finger 
plates. 

Ample  factor  of  safety  is  allowed  throughout  the  mech- 
anical design  and  the  electrical  design  is  such  that  overloads 
and  low  power  factors  do  not  interfere  with  satisfactory- 
service. 


Ferranti,  Limited,  Extending. 
The  Canadian  branch  of  Ferranti.  Limited,  electrical  en- 
gineers, of  Manchester,  Eng.,  have  now  added  to  their  prem- 
ises at  West  Toronto  a  complete  switch  gear  and  estimating 
department,  of  which  Mr.  Nils  W.  Lofvengen,  E.E.,  recently 
arrived  from  headquarters  in  Manchester,  will  take  charge. 
The  meter  department  also  has  recently  been  considerably 
enlarged  to  enable  this  firm  to  carry  sufficient  stock  to  meet 
the  demands  now  being  made  for  the  Ferranti  Meter,  which 
would  seem  to  indicate  the  popularity  of  this  meter  with 
central  station  men.  We  understand  that  in  view  of  the 
past  year's  business  and  the  encouraging  outlook  for  the 
future  that  a  proposition  for  the  erection  in  Toronto  of  a 
factory  fully  equipped  for  the  manufacture  of  meters  and 
complete  switchgear  appliances  is  now  being  seriously  con- 
sidered by  the  heads  of  the  firm,  of  which  Mr.  G.  C.  Royce. 
of  West   Toronto,   is   the   Canadian   representative. 


Mr.  M.  K.  Pike  and  Mr.  H.  W.  Billings,  representatives 
of  the  Northern  Electric  Company,  of  Winnipeg  and  Calgary, 
respectively,  have  been  visiting  the  head  office  and  the  works 
of  the  company  at  Montreal. 


\'eritys.  Limited,  announce  that  as  the  result  of  their 
recent  trip  to  Canada  they  have  decided  to  make  some  small 
changes  required  to  bring  their  goods  into  line  with  Can- 
adian standards  and  have  appointed  the  Central  Electric 
and  School  Supply  Co.,  35  .Adelaide  street  west,  Toronto, 
their  Ontario  agents.  This  is  one  of  the  largest  English 
manufacturing  houses  dealing  in  motors,  dynamos,  d.c.  and 
a.c.  fans,  controller  gears,  arc  lamps,  conduit  and  wires, 
fi.xtures,  metal  filament  lamps,  heating  and  cooking  appar- 
atus, etc. 
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New  Type  of  Oil   Swithch. 

The  Allis-Chalniers  Company  has  recently  brought  out 
a  new  type  of  oil  switch  designed  for  either  switchboard  or 
wall  mouiitiiig,  for  pressures  of  :i:iO()  volts  and  under,  and 
in  ca])acities  up  to  and  including  TiOO  amp.,  furnished  with 
or  without  .-lutoniatic  trijiping  features,  as  may  be  desired. 
These  switches  are  of  the  vertical  up-break  type,  a  con- 
struction which  the  company  has  found  very  desirable  be- 
cause of  the  fact  that  maximum  depth  of  oil  is  secured  at 
the  point  of  rupture  of  the  circuit.  The  company  claims 
many  advantages  for  this  switch  over  the  usual  type. 
Among  others  the  switch  unit  can  be  removed  and  taken  to 
an    adjacent    bench    where    a    thorough     inspection    and    all 


,  Inleiior,  type  A   non-aiitoinatie  Alli.s-Chalmers 
Oil  Switch,  200  amperes 

necessary  adjustments  can  be  made  with  good  light.  Also 
the  switch  units  of  any  one  size  are  absolutely  interchange- 
able so  that  an  extra  switch  unit  can  be  placed  in  the  case 
while  one  which  has  been  in  operation  is  removed,  if  this 
procedure  is  desirable. 


High   Voltage    Street   Series    Lighting    Units. 

The  I'enjamin  Electric  Manufacturing  Company  are 
placing  on  the  market  a  number  of  new  street  series  light- 
ing lixtures.  Cuts  of  representative  fixtures,  and  the  socket 
used   arc   shown   herewith. 

The  socket  itself  consists  of  essentially  three  porcelain 
parts:  (1)  A  central  or  body  portion  with  integrally  formed 
knobs;  (3)  a  lower  removable  bushing  carrying  the  thread- 
ed socket  shell  and  film  cutout  spring;  ('i)  a  surmounting 
petticoat   insulator. 

The  base  pf)rtion  has  a  center  bore  in  which  are  located 
the    center    spring      and      short-circuiting    c-.mtact.    together 


with  means  for  co-operating  with  the  lower  or  removable 
portion.  Beneath  the  knob  are  grooves  forming  protected 
and  insulated  passages  for  the  wires.  On  the  upper  side 
of  the  base  there  is  an  iron  fitting  supported  by  four  screws 
deeply  counter-sunk  in  the  porcelain.  Between  the  two  is 
a  rubber  disc.  The  lower  part  may  be  inserted  by  merely 
pushing  it  forward  and  turning  to  the  right,  or  removed  by 
pulling  it  outward  and  turning  to  the  left.  The  petticoat 
insulator  is  held  in  position  by  a  lock  nut  and  washers 
passing  over  the  upper  end  of  the  fitting,  thus  making  a 
watertight  joint. 

For  the  purpose  of  insulation  provision  is  inade  for 
span  wire  suspension,  for  gooseneck  or  other  J^-'"-  P'pe 
connection  by  means  of  special  fitting.  The  reflectors  used 
are  thoroughly  insulated  from  the  support.  They  are  at- 
tached by  four  screws  passing  through  holes  cemented  in 
the   back. 


The  Friendly  Testing  Bridge. 

The  Friendly  Testing  Bridge  is  designed  and  made  for 
the  purpose  of  testing  and  locating  faults  on  telegraph  and 
telephone  lines,  electrical  conductors,  and  in  electrical  ap- 
paratus. The  bridge  is  available  for  the  measurement  of 
resistance  as  a  Wheatstone  Bridge,  faults  may  be  located 
by  the  Varley  or  Murray  loop  methods,  or  by  a  new  method 
known  as  the  Friendly  Loop,  the  theory  of  which  is  con- 
sidered below. 

The  bridge  is  compact,  the  construction  is  solid  and 
substantial,  the  workmanship  is  of  the  highest  .grade,  the 
resistances  are  of  manganin  wound  on  metal  spools  and  ad- 
justed to  an  accuracy  of  1-10  of  one  per  cent.  The  metal 
parts  are  mounted  on  a  heavy  hard  rubber  top  of  best  quality, 
the  arrangement  is  convenient  for  rapid  manipulation.  Great 
care  has  been  taken  to  secure  pennanency  and  minimum 
resistance  in  the  various  contacts.  A  new  and  ingenious 
arrangement  of  the  ratio  coils  has  been  adopted,  permitting 
unusual  ratios,  and  a  new  construction  for  the  decade  dials 
maintains  low  resistance  contacts  and  smoothness  of  motion 
with  very  small  wear.  this  contruction  allows  a  continu- 
ous motion  of  rotation  in  either  direction.  There  are  ten 
units  in  each  decade,  an  arrangement  which  makes  for 
quicker  manipulation  than  the  usual  nine  unit  decades.  The 
galvanometer  is  of  the  moving  coil  type  and  is  of  high 
sensibility.  Provision  has  been  made  so  that  any  other  gal- 
vanoineter  can  be  connected,  if  desired.  The  cover  may  be 
removed  entirely  and  is  provided  with  dust  tight  openings, 
so  that  the  box  can  be  closed  and  locked  without  discon- 
necting the  wires  leading  in. 

The  diagram  shows  the  connections  which  allow  the  ap- 
plication of  the  Friendly  Loop  Test.  The  faulty  wire  is 
connected  to  a  good  wire  at  the  distant  end  as  in  the  Varley 
Loop,  and  as  in  the  latter  test,  this  return  wire  may  be  of 
unknown  length  and  resistance.  The  loop  under  test  is 
connected  to  the  "X"  posts.  In  order  to  have  the  faulty 
wire  adjacent  to  the  rheostat  arms  it  may  be  necessary  to 
rh.-inge    the    reversing    swiuli    wliirh    chan.gcs    the    relation    of 


r — •  -•■( 


CANADIAN        F.  LF,  CTRICAL      MEWS 


6i 


Aforma/ 


Diagiain  of  top  of  "  Fiiendly  "   I'.iilj; 


the  "X"  binding  posts.  In  the  normal  position  the  "X" 
post  denoted  "F"  is  adjacent  to  the  ratio  arms.  The  A  arm 
is  set  to  a  value  of  1,  10,  or  100  and  the  B  arm  to  a  value 
of  9,  90,  or  900.  making  the  sum  of  A  and  B  equal  to  10.  100. 
or  1000.  Consider  that  the  value  of  A  is  10  and  of  B  90. 
making  the  ratio  .\  :  A  +  B  equal  to  1  :  10.  All  rheostat 
dials  are  now  set  at  zero,  the  battery  switch  is  set  to 
"ground,"  the  galvanometer  switch  is  set  to  "loop"  and  a 
balance  of  the  galvanometer  is  obtained  by  including  resist- 
ance in  either  one  of  the  rheostats  (both  are  similar  and 
are  in  series').  The  battery  switch  is  now  set  to  the  "loop" 
position,  causing  an  unbalanced  condition  of  the  bridge  and 
circuits.  A  new  balance  is  obtained  by  adjusting  the  sec- 
ond rheostat  (the  first  rheostat  remaining  as  previously  set). 
The  value  of  the  resistance  in  the  second  rheostat,  after 
pointing  off  one  decimal  place,  is  the  resistance  in  ohms  of 
the  fault  in  the  faulty  wire.  In  general,  the  number  of  deci- 
mal places  to  be  pointed  off  is  equal  to  the  difference  in  the 
number  of  ciphers  in  the  A  arm,  if  any,  and  the  number  in 
the  sum  nf  the  .\  and   B  arms. 


A  New  Long  Burning  Flame  Arc  Lamp 

The  Engineering  Equipment  &  Supply  Company,  of 
Montreal,  are  introducing  on  the  Canadiati  market  a  new 
type  of  fiame  lamp  which  is  a  distinct  improvement  over  all 
existing  forms.  This  lamp,  which  is  being  manufactured  by 
the  Stave  Electrical  Company,  of  New  York,  is  particularly 
adapted  for  any  kind  of  lighting  re(|uirin.g  an  intense  white, 
pearl  white,  or  yellow  light,  free  from  flickermg.  The  lamps 
are  made  for  a.c.  and  d.c.  and  have  electrode  life  per  trim  of 
100,    150,   and   200   hours. 

The  principle  adopted  in  this  lamp,  see  figure,  to  secure 
long  burning  periods,  is  the  total  enclosure  or  the  arc.  The 
upper  portion  of  the  .globe  is  clear  to  allow  of  the  light  be- 
ing distributed;  the  lower  portion  is  opaque  and  serves  as 
a  receinacle  for  the  ashes  or  deposits  from  the  arc.  The 
shape  of  the  globe  is  such  that  the  lower  portion  is  cooler 
than  the  upper,  consequently  all  heavy  ash  smks  to  the  bot- 
tom. Above  the  arc  a  deposit  chamber  is  arranged,  which, 
owing  to  its  large  radiating  surface,  causes  atl  li,ghter  gases 
to  condense  inside  it;  a  constant  circulation  is  thus  set  up. 


and  the  ash  deposit  got  rid  of.  and  there  is  absolutely  no  loss 
of  light  through  deposits  on  the  globe. 

The  mechanism,  following  the  best  European  practice, 
is  housed  in  the  top  of  the  lamp,  so  as  to  be  entirely  re- 
moved from  any  possibility  of  injury,  due  to  the  gases  given 
off  by  the  arc. 

The  maximum  light  is  distributed  at  an  angle  of  20  de- 
grees under  the  horizontal,  so  that  the  lamp  need  not  be 
hung    so    high    as    the    ordinary    llame    arc    ,vitn    converging 


carbons,    thus    rcd\icin.g   cost   of   installation    where    used    for 
street    lighting. 

l''or  street  li,ghting  this  lamp  can  be  used  with  the  ex- 
isting installations  of  regulating  apparatus,  taking  the  place 
of  enclosed  and  magnetite  arcs,  without  the  necessity  of 
elaborate  recifier  and  regulating  transformci  installatinn.  and 
their  necessary  complications. 


Mr.  .\,  I'riticker,  manager  of  the  .National  Electrical 
Heating  Company,  of  Gait,  who  has  just  returned  from  a 
five  weeks'  trip  east,  states  that  ho  has  brought  with  him  a 
large  amount  of  business  and  that  he  is  more  than  satisfied 
with  the  remarks  he  heard  about  the  Xational  Electric  de- 
vices. 


Berlin,  Ont. 

A  test  is  being  made  witli  GO  c.p.  tung- 
sten lamps  on  Queen  street  north.  The 
arcs  are  considered  unsatisfactory  on 
account  of  the  dense  foliage. 

An  agreement  has  been  signed  with 
the  Keystone  Driller  Company  for  a 
deep  well  pump  and  an  order  given 
for  one  Bergmann  15  h.p.  induction  mo- 
tor for  delivery  April  1st. 

The  Water  and  Light  Commissioners 
and  a  committee  of  the  council  visited 
Toronto,  Hamilton,  Buffalo  and  Roch- 
ester, N.Y.,  during  February,  to  inspect 
various  street  lighting  systems  for  the 
purpose  of  adopting  the  best. 

Superintendent  Philip  has  been  in- 
structed to  secure  a  new  transformer  to 
be  installed  at  the  new  ice  plant  on 
Courtland  avenue.  The  Commission  de- 
cided to  purchase  a  supply  of  tungsten 
lamps  for  the  convenience  of  consumers 
which  will  be  sold  at  cost  price.  It  will 
be  some  time,  however,  before  the  lamps 
can  be  secured  owing  to  the  great  de- 
mand that  is  being  made  on  the  manufac- 
turers. Supt.  Philip  was  also  instructed 
to  prepare  an  estimate  of  the  cost  of  the 
extensions  to  be  made  to  the  electrical 
system  this  year  and  submit  it  at  the 
next  meeting. 

Calgary,  Alta. 

Tenders  were  called  by  City  Com- 
missioner until  February  20th  for  the 
supply  of  ornamental  lamp  posts.  A.  E. 
Graves,   City   Commissioner. 

The  council  has  decidijd  to  submit  a 
by-law  for  $50,000  for  the  purchase  of 
the  power  site  on  the  Elbow  river.  En- 
gineer Child's  estimate  of  the  flow  is 
200  feet  per  second. 

Tenders  addressed  to  city  commis- 
sioners will  be  received  until  March  22nd 
for  supply  of  the  following:  one  1,500 
turbo  generator  set,  with  condenser,  etc., 
three  1,000  k.v.a.  single  phase  transform- 
er, 12,000  to  2,300  volts,  with  switching 
gear,  etc.;  one  100  kw.  exciter.  W.  D. 
Spence,  city  clerk. 

City  Electrician  O'Brien,  in  his  annual 
report  to  the  commissioners,  recom- 
mends the  use  of  heavier  copper,  and  es- 
pecially four  heavy  feeder  wires  to  dif- 
ferent parts  of  the  city.  He  recommends 
the  installation  of  135  magnetite  lamps 
for  the  central  part  of  the  city;  the  pre- 
sent arc  lamps  are  to  be  removed  to 
outer  portions.  A  new  motor  truck  is 
also  recommended  for  the  service  gang, 
the  present  motor  that  this  gang  uses 
being  recommended  for  use  of  the  city 
wiring  inspector  and  the  city  engineer. 

This  city  has  just  granted  a  fran- 
chise to  a  company  to  bring  in  natural 
gas  from  Bow  Island,  a  distance  of  150 
milis,  and  sell  it  in  the  city  at  a  rate 
of  20  cents  per  thousand  feet  for  power 
and   .'{5   cents   for   lighting  purposes. 

The  Calgary  Power  and  Transmission 
Company  are  making  surveys  of  the 
banks  arounrl  Lake  Minnewanka,  with  a 
view  to  building  up  a  few  of  the  out- 
lets and  creating  a  storage  reservoir.  It 
is  believed  the  water  of  the  lake  can  be 
raised  eight  feet  in  this  way  which,  with 
a  12  square  mile  area,  should  tide  the 
company  over  the  worst  dry  season. 

A   by-law   to  expend   $:{80,000   on   elec- 


tric light  extensions  will  be  submitted  to 
the  people  about  the  first  week  in  March. 

Chilliwack,  B.C. 

A  plan  outlined  by  Aid.  Waddington 
for  the  improvement  and  extension  of 
the  city  lighting  scheme  includes  the  in- 
stallation of  about  a  dozen  arc  lights  in 
tlie  business  portion  of  the  city,  and  a 
large  increase  in  the  number  of  incan- 
descent lights  throughout  the  residential 
districts. 

Dartmouth,  N.S. 

The  Electric  Light  System  is  owned 
by  the  town.  Profits  for  the  year  1910 
amounted  to  $3,596.  The  total  receipts 
for  the  year  were  $10,816. 

Dunnville,  Ont. 

The  directors  of  the  Dunnville,  Wel- 
landport  and  Beamsville  electric  railway 
are  making  preparations  to  resume  active 
operations  on  construction  as  soon  as 
possible.  They  have  set  up  a  mil!  and 
have  a  force  of  men  at  work  getting  out 
ties.  It  is  said  that  the  completion  of 
the  road  to  St.  Anns  this  year  is  now  as- 
sured. 

Dundas,    Ont. 

The  council  have  passed  the  by-law 
authorizing  contract  with  the  hydro- 
electric company  and  raising  $12,000  by 
debentures  for  erecting  a  portion  of  the 
necessary   distribution    plant. 

The  town  council  has  appointed  Mr. 
H.  Stievenpipen  superintendent  of  the 
proposed    Hydro-Electric   installations. 

Edmonton,  Alta. 

The  Edmonton  Heating  &  Power  Com- 
pany liave  submitted  a  proposition  to 
the  city  ofifering  to  sell  10,000  h.p.  at  $37 
or  at  a  cheaper  rate  under  special  con- 
ditions. 

Engineer  Latornell  and  superintend- 
ents McNaughton  and  Ormsby  visited 
various  cities  in  Eastern  Canada  and  the 
United  States  during  the  month  of  Feb- 
ruary to  gather,  at  first  hand,  informa- 
tion which  will  enable  them  to  decide  on 
the  best  system  of  power  development 
to  be  installed  in  this  city. 

It  is  said  to  be  the  intention  of  the 
Edmonton  Interurban  Railway  Company 
to  commence  building  operations  be- 
tween here  and  St.  Albert  in  the  early 
spring.  Power  will  be  supplied  from 
the  latter  town  where  a  plant  is  already 
installed.  The  complete  programme  of 
the  company  includes  the  construction 
of  some  100  miles  of  suburban  railway 
lines  radiating  out  from  Edmonton  and 
serving  every  large  town  and  settle- 
ment within  a  radius  of  30  miles. 

It  is  stated  that  a  firm  having  head- 
quarters at  the  Pacific  coast  will  ai)ply 
for  franchise  to  supply  natural  gas  from 
a  source  some  35  miles  /roni  the  city. 

Application  has  been  imade  to  the 
Dominion  Government  by  this  city  for 
power  rights  at  the  Grand  Kapids  on 
the  Athaoasca  River.  Plans  filed  with 
the  application  show  a  maximum  power, 
if  all  the  dams  arc  built,  of  60,000  horse- 
power. 

Elstow,  Sask. 

Tenders  were  called  until  l'"cbruary 
18th  for  construction  of  about  75  miles 
of  telephone  line,  etc.  H.  Young,  sec- 
treasurer. 


Fort  William,  Ont. 

Tenders  addressed  to  the  Chairman  of 
Utilities  Committee,  will  be  received  un- 
til March  3nd  for  supply  of  "Line  Ma- 
terial."    A.  L.  Farquharson,  manager. 

The  new  .Smith  heating  system,  which 
has  been  installed  in  one  of  the  street 
railway  cars,  as  an  experiment,  has  prov-  , 
ed  to  be  quite  a  success.  It  is  possible 
that  all  the  cars  will  be  installed  with 
this   heating  system. 

Manager  M.  O.  Robinson,  of  the  Port 
Arthur  &  Fort  William  Street  Railway 
system,  recommends  the  installation  of 
an  additional  500  kw.  generator  set  at  the 
Fort  William  end  of  the  line.  It  is  also 
proposed  to  replace  some  of  the  pre- 
sent rails  with   heavier  weights. 

Fredericton,  N.B. 

John  E.  Stewart,  Andover,  is  promot- 
ing a  company  which  will  seek  legisla- 
tion at  the  approaching  session  of  the 
legislature  for  incorporation,  with  power 
to  erect  and  maintain  a  dam  across  the 
St.  John  River  at  or  near  the  Hawk- 
shaw  bridge.  40  miles  above  Fredericton. 
to  develop  electricity  for  light,  heat  and 
power  purposes,  and  to  transmit  the 
same.  The  company,  known  as  the  St. 
John  River  Electric  Power  Company, 
will  seek  rights  to  purchase,  expropriate 
or  otherwise  acquire  rights,  easements, 
franchises  and  privileges  necessary  for 
the  operation  of  the  companj'. 

Goderich,  Ont. 

The  Ontario  West  Shore  Railway  Co.. 
which  is  building  an  electric  line  from 
Goderich  to  Kincardine,  is  seeking  from 
the  Ontario  legislature  extension  of  its 
charter  to  permit  it  to  build  from  Goder- 
ich through  Clinton,  Seaforth,  Mitchell, 
etc..  to  Stratford,  also  to  increase  the 
bond  issue. 

Guelph,  Ont. 

Tenders  are  being  received  by  the 
Street  Railway  Commission  for  construc- 
tion of  new  branch  to  be  built  in  St. 
Patrick's   Ward. 

The  Radial  Railway  Commissioners 
have  authorized  their  manager  to  pur- 
chase two  large  pay-as-you-enter 
coaches  and  a  30-ton  freight  locomotive 
with    four-motor    equipment. 

The  tiuelph  Radial  Railway  Company 
is  asking  extensions  of  its  charters  for 
the  various  proposed  extensions  to  Pus- 
linch  Lake,  Hespeler,  Elora.  Fergus. 
and   other  points. 

Hamilton,  Ont. 

Applications  are  being  received  until 
March  15th  from  electrical  engineers  for 
preparing  estimates  of  cost,  etc.,  for  a 
municipal  electric  power  and  light  sys- 
tem.    S.  H.  Kent,  city  clerk. 

The  controllers  on  February  7  decided 
to  advertise  for  an  independent  electrical 
e-xpert  to  make  a  complete  report  for 
Hamilton  on  the  establishment  of  a 
house  lighting,  street  lighting  and  power 
distribution  plant  to  be  operated  by 
power  purchased  from  the  Hydro-Elec- 
tric Commission,  and  also  to  value  the 
local  plant  of  the  Cataract  Power  Com- 
pany, which   the  city  may  purchase. 

The  estimated  expenditures  for  the 
current  year  include  the  sum  of  $43,000 
fur   street   lighting. 
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Kingston,  Ont. 

Tlic  light,  heat  and  power  department 
of  the  corporation  of  Kingston  will  spend 
$13,000  in  the  installation  of  about  150 
street  lamps.  Different  makers  are  now 
giving  demonstrations  as  to  the  effici- 
ency of  their  particular  type  of  lamp. 

London,  Ont. 

-\t  the  annual  meeting  of  the  London 
Street  kailway  directors  it  was  decided 
to  build  an  up-to-date  steam  power 
plant,  and  abandon  the  proposals  for 
the  use  of  hydro-electric  power  from 
Niagara. 

It  is  expected  that  the  Canadian  Pa- 
cific Railway  Company,  who  are  making 
extensions  and  installing  new  machinery 
in  the  east  end  yards  here,  will  be  a  good 
customer  for  Niagara  power.  Already 
a  contract  for  some  100  li.p.  has  been  ar- 
ranged. 

In  addition  to  carrying  on  its  train 
despatching  by  telephone  the  C.  P.  R. 
trains  between  Toronto  and  London  will 
be  supplied  with  a  collapsible  pole,  with 
which  to  connect  the  telephone  wire, 
and  with  a  full  telephone  equipment. 
Should  a  train,  from  whatever  cause,  re- 
quire to  communicate  with  a  station,  the 
ways  and  means  will  be  at  hand.  This 
innovation  is  likely  to  be  of  great  ser- 
vice. 

The  water  commissioners  will  furnish 
electric  light  to  those  living  in  the  im- 
mediate vicinity  of  the  city  at  a  rate  of 
7  cents  a  kilowatt,  with  10  per  cent, 
reduction,  making  it  6.3  cents  a  kilowatt 
net. 

Superintendent  Glaubitz  reports  that 
the  work  at  Springbank  is  proceeding 
rapidly,  and  he  hopes  to  have  the  new 
machinery  installed  by  the  first  week  in 
March. 

Monteral,   Que. 

Mr.  Z.  --\.  Lash  has  been  elected  a 
director  of  the  Bell  Telephone  Company 
of  Canada.  Receipts  for  the  year  were 
$5„')10,685,  as  against  $4,9-19,197  in  1909, 
while  the  vtet  revenue  w-as  $1,547,125, 
against  $l,-^68,889  in  1909.  Interesting 
statistics  were  submitted  in  the  annual 
statement  as  follows:  During  the  year 
19,175  subscribers  have  been  added,  the 
total  number  of  instruments  now  earn- 
ing rental  being  133,910.  From  the  bal- 
ance of  revenue  account,  amounting  to 
$672,202.26,  $50,000  has  been  charged  to 
depreciation  of  real  estate,  $25,000  off 
patent  account,  $97,597.13  has  been  car- 
ried to  fire  insurance  reserve,  $53,311.93 
to  accident  reserve,  $200,000  to  deprecia- 
toin  reserve,  and  $25,000  added  to  the 
contingent  account,  leaving  a  balance  of 
revenue  account  to  be  carried  to  1911  of 
$121,393.89.  The  board  of  directors  was 
elected  as  follows:  C.  F.  Sise,  Hon. 
Robert  Mackay,  Theo.  N.  Vail,  Robert 
-Archer,  Wm.  R.  Driver,  Hugh  Fatten, 
Charles  Cassills,  H.  B.  Thayer,  L.  B.  Mc- 
Farlane,  Z.  A.  Lash,   K.C. 

Plans  will  be  ready  by  the  end  of 
March  for  the  new  power  house  for  the 
Saraguay  Company.  They  will  include 
the  specifications  for  two  steam  turbines 
of  4,500  maximum  h.p.  capacity  each, 
boilers  and  general  equipment.  Mr. 
Charles  Brandeis.  civil  engineer,  is  in 
charge. 

.•\t  a  directors'  meeting  of  the  Mont- 
real Light,  Heat  and  Power  Company 
and  the  annual  meeting  of  the  Shawini- 
gan  Power  Company  a  deal  was  arrang- 
ed by  which  the  latter  supplies  another 
40,000  horsepower,  making  the  total   03,- 


IMM)    horsepower.      The   agreement   is    for 
fifty  years. 

The  Railway  Commission  refused  the 
ai)plication  of  the  Montreal  Terminal 
and  the  Montreal  Park  and  Island  Rail- 
ways Company,  two  electric  lines  operat- 
ing in  the  rural  districts  surrounding 
Montreal,  for  the  right  to  jidopt  a  stand- 
ard rate  of  three  cents  per  mile  and  a 
minimum  fare  of  five  cents.  Chairman 
Mabee  said  that  the  managers  of  the 
railway  had  acknowledged  that  they 
could  operate  the  roads  on  a  standard 
tariflt  of  two  and  a  half  cents  per  mile, 
and  he  fixed  the  rate  at  that  price. 

Moncton,   W.B. 

Mr.  O.  P.  Boggs.  manager  of  the 
Moncton  Tramways  Electricity  &  Gas 
Company,  and  Mr.  E.  A.  Mitchell,  con- 
sulting engineer,  have  returned  from  a 
trip  to  Montreal,  Pittsburg,  Buffalo  and 
other  points,  where  they  were  looking  up 
material  for  the  tramway  and  natural 
gas   installation. 

Moose  Jaw,  Sask. 

The  Moose  Jaw  Electric  Railway  Co. 
is  applying  for  a  charter  at  Ottawa 
w-hich.  in  addition  to  street  railway 
rights,  will  allow  the  company  to  build 
and  operate  suburban  lines;  to  sell  light 
and  power  to  the  communities  through 
which  the  company's  lines  may  pass; 
to  construct  and  conduct  hotels,  restaur- 
ants and  amusement  parks,  and  to  own 
and  operate  steain  or  other  vessels  in 
connection  with  the  conveying  of  pass- 
engers and  freight.  The  company  is 
composed  chiefly  of  Ottawa  men.  Mr. 
A.  Hector  Dion  is  resident  engineer  dur- 
ing construction. 

New  Hamburg,  Ont. 

Niagara  pow-er  was  turned  on  here  on 
February  3  and  the  town  is  now  bril- 
liantly lighted.  The  reconstruction  of 
the  plant  was  under  the  direction  of  Mr. 
E.  B.  Merrill,  consulting  engineer,  To- 
ronto. 

New  Westminster,  B.C. 

In  future  all  employees  of  the  British 
Columbia  Electric  Railway  Company 
must  pass  a  written  examination,  on  the 
rules  of  the  road,  such  as  are  in  vogue 
on  all  steam  railways.  The  examinations 
are  already  in  force.  It  is  expected  that 
by  the  end  of  the  month  120  men  em- 
ployed in  the  suburban  lines  of  the  rail- 
\vay  will  have  written  on  these  examina- 
tions. 

Ottawa,  Ont. 

The  Morrisburg  &  Ottawa  Electric 
Railway  are  seeking  a  franchise  to  build 
a  railway  along  Main  street  to  connect 
with  the  Ottawa  Street  Railway.  C.  M. 
Willard,    Morewood,    Ont.,    president. 

The  Ottawa  Light,  Heat  &  Power 
Company  will  meet  the  municipality  in 
its  reduction  of  rates.  It  is  found  that 
the  new  method  of  charging  by  the  city 
does  not  mean  a  reduction  in  every  case 
and  it  is  believed  the  company  will  even 
give  its  customers  their  choice  of  the 
old  or  new  rate. 

A  bill  to  extend  the  charter  of  the 
Mather  Bridge  and  Power  Company, 
wdiich  came  before  the  Railw-ay  Com- 
mittee of  the  Commons  was  passed.  The 
company  was  incorporated  in  1896  and 
proposed  to  combine  the  building  of  a 
bridge  across  the  Niagara  river  with  a 
power  development  scheme.  .\lthough 
a  considerable  sum  of  money  has  been 
expended  on  the  Canadian  side,  pro- 
gress has  been  delayed  because  of  the 
refusal  of  the  United  States  government 


to  allow  the  bridge  to  be  constructed  un- 
til a  canal  on  their  side  of  the  river  has 
been  completed.  This  is  expected  to  be 
done  not  later  than  1913,  and  the  pro- 
moters then  believe  that  the  United 
States  would  give  its  consent  to  the  con- 
struction of  the  bridge. 

During  the  latter  part  of  January  the 
water  of  the  Ottawa  river  was  lower 
than  the  oldest  inhabitant  remembered 
having  seen  it  at  that  time  of  the  year. 
Great  inconvenience  was  caused  the  var- 
ious operating  companies,  including  the 
J.  R.  Booth  Lumber  Company,  the  E.  B. 
Eddy  Company,  the  Ottawa  Electric 
Company,  the  Hull  &  Ottawa  Electric 
Company. 

The  proposed  line  of  the  C.  N.  R.  be- 
tween Ottawa  and  Port  Arthur  will  pass 
close  to  Chats  Falls.  It  is  reasonable 
to  expect  that  this  water  power  will  be 
developed  and  inducements  offered  to 
large  manufacturing  firms  to  locate  in 
that   neighborhood. 

Mayor  Hopewell  has  the  following 
motion  prepared:  "That  the  commission 
recommend  to  council  that  as  the  city 
will  require  a  further  supply  of  power 
the  hydro-electric  commission  be  re- 
quested to  enquire  into  and  report  upon 
the  best  available  source  of  supply." 

Hon.  L.  P.  Brodeur,  Minister  of  Mar- 
ine, has  introduced  a  bill  to  amend  the 
Telegraphs  x\ct,  the  object  of  which  is 
to  provide  that  all  passenger  steamers 
registered  in  Canada,  which  carry  more 
than  50  passengers  to  a  point  200  miles 
or  more  from  the  point  of  starting,  must 
be  equipped  with  wireless  telegraphy. 

Mr.  James  E.  Hutcheson,  superintend- 
ent of  the  Ottawa  Street  Railway  sys- 
tem, states  that  P.  A.  Y.  E.  coaches  will 
be  used  entirely  in  this  city  in  the 
course  of  a  couple  of  years.  At  the 
present  time  twenty  of  these  are  under 
construction  in  the  shops  of  the  Ottawa 
Car  Cornpany  and  are  to  be  ready  for 
delivery  in  April  of  this  year. 

In  December,  1908,  a  lease  of  certain 
water  powers  at  Carillon  and  Pointe 
Fortune  was  granted  to  Mr.  C.  Ross,  of 
the  C.  Ross  Company,  Ottawa.  Mr.  Ross 
is  now  said  to  be  actively  engaged  with 
the  formation  of  a  sufficiently  strong 
financial  company  to  undertake  early  de- 
velopment. 

Owen  Sound,  Ont. 

At    a    recent    meeting    of    council    the 
electric     light     committee     obtained   per- 
iTiission   to   make  arrangements   for  buy- 
ing another  engine  and  dynamo. 
Parry  Sound,  Ont. 

This  town's  charges  for  lighting  are 
4c.  per  kilowatt  hour,  plus  15  cents 
meter  rental. 

Penticton,  B.C. 

This  municipality  has  under  consider- 
ation the  establishment  of  a  hydro-elec- 
tric plant  and  lighting  system  to  cost 
about  $70,000.  Contract  will  probably 
be  let  in  two  or  three  months.  F.  H. 
Latimer,  consulting  engineer. 

Point  Grey,  B.C. 

As  a  result  of  complaints  made  by  the 
residents  of  Point  Grey,  who  allege  that 
in  many  houses  in  this  district  electrical 
wiring  has  proved  defective  and  is  a 
source  of  considerable  danger.  Council- 
lor Richardson  has  given  notice  of  a  by- 
law to  provide  for  the  appointment  of 
an  inspector  wdio  will  have  charge  of  all 
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work   of   tliis    nature    carried    out    in    the 
municipality. 

Portage  la  Prairie. 

Aid. Sweet,  chairman  of  the  special 
power  committee  of  the  council,  appoint- 
ed for  the  purpose  of  conferring  with 
the  Central  Electric  and  Gas  Company, 
with  a  view  to  the  purchase  of  the  plant 
ijy  the  city,  has  received  a  letter  from 
the  shareholders  of  the  company  con- 
taining the  ligures  of  the  cost  and  put- 
ting a  selling  price  valuation  on  the 
plant   of   the   company. 

Mayor  Garland  has  expressed  himself 
in  favor  of  a  municipally  owned  electric 
plant,  and  negotiations  will  probably  be 
opened  with  the  Central  Electric  Com- 
pany for  the  purchase  of  their  private 
system. 

Prince  Albert,  Sask. 

Contracts  will  probably  be  let  shortly 
for  a  600  k.w.  direct-connected  unit  (en- 
gine or  turbine)  at  the  municipal  elec- 
tric light  plant;  also  preliminary  work  in 
connection  with  a  10,000  h.p.  electric 
plant. 

The  deputation  which  went  to  Ottawa 
reports  that  Prince  Albert  will  be  given 
the  La  Colle  Falls  power  site  on  much 
the  same  terms  as  Winnipeg  secured  the 
Point  du  Bois  site,  a  certain  amount  of 
development  of  power  being  required. 
In  regard  to  the  proposal  that  the  gov- 
ernment in  making  out  its  scheme  to 
make  the  Saskatoon  river  navigable 
should  co-operate  with  the  city  in  its 
power  scheme  work  at  La  Colle  Falls, 
the  deputation  said  that  the  suggestion 
has  been  favorably  received  by  the  min- 
isters at  Ottawa.  The  extent  of  the  co- 
operation cannot  be  determined  until  the 
engineers  on  the  river  survey  have  made 
their   complete  reports   to   Ottawa. 

ijuebec,  Que. 

Notice  of  an  important  amendment  to 
the  law  of  1909  on  the  Public  Utilities 
Commission  has  been  given  by  Premier 
Gouin.  It  is  understood  the  new  legis- 
lation will  clear  up  certain  points  as  to 
the  powers  of  the  commission. 

The  Private  Bills  committee  of  the 
Legislative  Assembly  has  passed  the 
Saraguay  Electric  and  Water  Company 
bill  authorizing  the  directorate  to  issue 
part  of  their  capital  stock  as  preferred 
stock  and  to  ratify  the  company's  light- 
ing contracts  with  Tetreauville,  Pointe 
aux  Trembles,  Sault  au  Recollet  and 
Montreal   East. 

A  bill  has  been  introduced  in  the  Que- 
bec legislature  providing  for  the  amal- 
gamation of  the  Montreal  Street  Railway 
and  its  three  sulnirlian  lines.  The  Mont- 
real Street  Railway  Ccinpany  has  been 
negotiating  with  the  city  for  an  exten- 
sion of  its  franchise,  but  up  to  the  pre- 
sent very  little  progress  has  been  made. 
To  avoid  the  possibility  of  failure  to 
reach  an  agreement  the  bill  provides  that 
if  at  the  end  of  a  limited  time  the  city 
and  the  company  have  been  unable  to 
come  to  an  agreement,  the  entire  matter 
of  a  new  franchise  for  the  city  and  its 
suburl)s  is  to  be  placed  in  the  hands  of 
the  Quebec  Public  Utilities  Commission 
with  ijowcr  to  make  a  contract  with  the 
company  on  the  city's  behalf.  The  de- 
cision of  the  commission  on  all  matters 
pertaining  to  the  contract  is  to  be  final. 
In  bringing  about  the  amalgamation  of 
the  four  companies  it  is  provided  in  the 
bill  that  the  Public  Utilities  Commission 
shall  have  the  right  to  llx  the  terms  so 
as  to  prevent  the  watering  of  stock.  Two 


of  the  suburban  companies  are  under 
I''cderal  charters,  and  it  is  provided  that 
these  shall  be  given  up  and  the  com- 
panies placed  under  control  of  the  com- 
mission. 

The  proposed  merger  would  include 
the  following  lines:  Montreal  Street  Rail- 
way, 144.2.')  miles;  Montreal  Park  and 
Island  Railway,  49.04  miles;  Montreal 
Terminal  Railway  -iO.'Zl  miles;  Pub- 
lic Service  Corporation,  11.92  miles;  total, 
330.28  miles. 

Regina,  Sask. 

The  city  of  Regina  will  seek  special 
legislation  to  be  allowed  to  exceed  its 
present  legal  borrowing  powers  to  the 
extent  of  the  sum  of  money  required  to 
build   a   municipal   gas   plant. 

A  by-law  providing  for  additions  to 
the  electric  lighting  plant  at  a  cost  of 
$100,000  will  be  submitted  shortly.  This 
provides  for  the  installation  of  electric 
lighting  additions,  the  street  railway 
generating   unit   and   equipment. 

The  order  for  supply  of  two  double 
truck  cars,  complete  with  quadruple  mo- 
tor equipment  and  air  brake,  and  also 
four  single  truck  cars  with  double  mo 
tor  equipment  (the  cars  to  be  built  by 
the  Brush  Electrical  Engineering  Co., 
Ltd.,  London,  Eng.),  was  placed  with 
the  Canada  Ford  Company,  485  James 
street,   Montreal. 

The  contract  for  supply  of  rails,  etc., 
for  municipal  railway  here  went  to  U.  S. 
Steel  Products  Co.,  of  which  the  details 
are  as  follows:  s6o  gross  tons  8o  lb.  Lor- 
ain sec.  335  rails  at  $58.84;  247 
gross  tons  A.  S.  C.  E.  60  lb.  rails  at  $50.50 
620  pair  Lorain  splice  bias  at  $3.10 
per  cwt.;  460  pair  A.  S.  C.  E.  splice 
bias  at  $2.45  per  cwt.;  5560  Lex.  head 
bolts  at  $4.50  per  cwt.;  6,000  rail  spikes 
at  $2.60  per  cwt.;  2200  rail  bonds  M.P.3 
4/0  13  inch  c-c  at  $46.25  per  cwt.;  100 
cross  bonds  C.  P.  X.  4/0  60  inch  c-c  at 
$91.00  per  cwt.;  20  cross  bonds  C.  P.  X. 
4/0  66  inch  at  $98.00  per  cwt.  L.  A. 
Thornton,  city  engineer. 

The  total  estimated  cost  of  the  work 
during  the  present  year  is  $213,000,  and 
for  191 1  and  1912,  $402,000.  The  estimates 
of  the  commissioners  for  the  present 
year  provide  as  follows: 
Five  and   one-half  miles   track.  .$135,000 

Six  cars 38,500 

Snow  sweeper 4,500 

Power  unit 20,000 

Car  barns 15,000 

$213,000 
For  1912  provision  is  made  for  the  ad- 
dition of  seven  cars. 

Renfrew,  Ont. 

Engineers  of  the  Hydro- Electric  Com- 
mission are  here  to  visit  the  upper  lakes 
of  Bonnechere  River,  looking  for  sites 
for  dams  for  storage  purposes.  The 
town  is  expending  $150,000  for  power 
development. 

A  report  was  received  from  the  en- 
gineers re  the  building  of  reservation 
dams  on  the  upper  lakes  of  the  Bonne- 
chere to  the  effect  that  a  lo-ft.  dam  on 
the  outlet  of  Lake  Clear  could  raise  the 
water  seven  feet,  thus  giving  additional 
power  for  100  days  during  the  low  water 
period  of  the  Bonnechere. 

Saskatoon,  Sask. 

The  by-law  authorizing  city  council  to 
borrow  $100,000  for  the  construction  of 
dam  and  dcvclf)pment  of  the  "Drop-off" 
power    near    Rock    Forest,    was    carried. 


Messrs.   Ross   &   Holgate,   Montreal,   are 
engineers  in   charge. 

Additional  machinery  f')r  municipal 
plant  will  be  purchased.  E.  L.  White, 
superintendent,  has  recommended  im- 
provements and  extensions  involving  an 
expenditure   of   about   $140,000. 

Sherbrooke,  Que. 

'J"wo  (if  the  new  pay-as-you-enter 
coaches  have  arrived  and  been  placed 
in  operation. 

St.  John.  N.B. 

The  contract  for  construction  of  Tele- 
phone Exchanges  here  was  awarded  to 
J.  H.  Dorley,  St.  John. 

Wm.  M.  Northcott,  purchasing  ageni, 
has  been  instructed  by  city  council  to 
shortly  call  for  tenders  for  supply  of 
300  iron  standards  to  be  used  in  the  ex- 
tension   of    cluster    lighting    system. 

At  a  special  meeting  of  the  board  of 
works  the  application  of  the  St.  John 
Railway  Company  to  extend  their  tracks 
out  the  Westmorland  road  was  approv- 
ed and  a  recommendation  sent  to  the 
council. 

Notice  is  given  that  at  the  next  session 
of  the  legislature  application  will  be 
made  for  the  incorporation  of  a  com- 
pany to  be  called  the  St.  Leonards  Elec- 
tric Company.  The  object  of  the  com- 
pany is  to  carry  on  a  general  lighting 
business  in  the  parish  of  St.  Leonards. 
Madawaska    Co. 

St.  Thomas,  Ont. 

Power  has  been  turned  on  for  a  short 
test  and  the  formal  opening  will  take 
place  in  the  course  of  a  few  days. 

Mr.  L.  B.  (jillett.  superintendent  of  the 
street  railway  system,  has  resigned.  A 
qualilned  electrician  to  take  charge  of 
the  engineering  work  will  be  employed 
and  Aid.  Trott  will  act  as  supervisor. 
A  sum  of  money  varying  from  $35,000 
to  $50,000  will  be  asked  of  the  ratepayers 
to  place  the  road  in  proper  working 
order. 

Toronto,  Ont. 

Controller  Hocken's  special  committee 
on  the  tulje  railways  is  asking  the 
council  for  an  additional  :5l,000,  part  to 
be  used  in  preparing  rough  plans  and 
part  in  extensive  advertising  for  ten- 
ders. 

Hon.  Adam  Beck,  chairman  of  the 
Ontario  Hydro-Electric  Commission, 
will  introduce  in  the  legislature  a  bill 
empowering  municipalities  to  contract 
with  the  Hydro-Electric  Commission  for 
power  for  rural  use.  The  cost  of  the 
supply  is  to  be  met  by  charges  against 
the  lands  of  the  farmers  and  others  who 
take   the   power   for  agricultural   use. 

Truro,  N.S. 

The  Fort  Garry  union  depot  extension 
and  train  shed  will  l)e  lighted  by  West- 
inghouse  Nernst  Lamps.  About  500 
glower  units  will  be  installed,  varying  in 
candle  power  from  105  to  745.  The  in- 
stallation is  in  charge  of  Mr.  A.  E.  l'"lcm- 
ing,  Toronto  representative  of  the 
iS'ernst    Lamp    Company. 

Notice  of  an  order-in-council  for  the 
hearing  of  an  appeal  taken  by  the  Cham- 
bers Electric  Light  Company  against 
certain  rulings  of  the  board  (if  public- 
utilities  for  the  regulating  of  charges 
for  electric  light  and  power  has  been 
received,  and  the  parties  thereto  have 
been  summoned  to  appear  before  the 
Lieutenant-Governor  in  Council  on  Feb- 
ruary  ;35th. 
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SIEMENS 


Siemens 

Are     constructing     the     first     Transmission 
Scheme  in  Europe 


at 


110,000  Volts 


'I'HREE    Phase    Transformer 
12,500  K.V.A.      40,000  Volts 

25,000  H.  P. 
Ultimately 
50,000  H.P. 

T  /auchhammer    to    Riesa 

FIVE    Supplied     to 

Victoria     Falls     Power     Co., 

South     Africa 

for  the 

T  -auchhammer  Iron  Works  Go. 

Siemens  Brothers  Dynamo  Works,  Limited 

London,  England 

Head  Office  for  Canada 
Canadian  Birkbeck  Building,     TORONTO 


Oversea    Branches    of    the    Siemens    Concern 


CALCUTTA 

BOMBAY 

MADRAS 

SINGAPORE 

PENANG 

RANGOON 


SOERABAYA 

SHANGHAI 

TSINGTAU 

TIENTSIN 

HANKOW 

TOKYO 


HAKODATE 

MOJI 

OSAKA 

CHEMULPO 

TAIREN 

JOHANNESBURG 


CAPE-TOWN 

SIDNEY 

MELBOURNE 

TORONTO 

MEXICO 

BUENOS-AIRES 


MONTEVIDEO 

VALPARAISO 

SANTIAGO  DE  CHILE 

ANTOFAGASTA 

CONCEPCION 

RIO  DE  JANEIRO 
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Vancouver,  B.C. 

Rumors  are  current  tlirouRliout  Point 
Grey  to  the  effect  that  the  tramline  be- 
tween Vancouver  and  Eburne  will  be 
double  tracked  this  year  owing  to  the 
great  increase  of  freight  and  passenger 
traffic  over  the  line.  Requests  for  this 
improvement  were  presented  to  the  B. 
C.  Electric  Railway  Company  by  Eburne 
property  owners  last  year  anad  the  man- 
agement of  the  road  then  promised  to 
give  the  work  serious  consideration,  it 
being  recognized  that  a  double  track 
line  would  be  demanded  in  the  course  of 
time. 

It  is  expected  that  the  first  through 
train  on  the  Burnaby  extension  of  the 
B.  C.  Electric  Railway  between  this  city 
and  New  Westminster,  known  as  the 
Eraser  Valley  and  Southern  Railway, 
will  be  run  on  March  1,  the  work  of 
grading  and  laying  rails  having  been 
proceeded  with  to  the  extent  that  the 
rails  are  now  being  laid  through  Burn- 
aby. 

Mr.  C.  F.  Bollschweller,  general  super- 
intendent of  plant  for  the  B.  C.  Tele- 
phone Company,  stated  that  the  new 
Pupin  coil  cable  which  will  bridge  the 
Ifi  mile  water  gap  between  here  and  Vic- 
toria would  be  laid  during  the  present 
year.  The  building  of  a  special  boat  for 
this  work  is  now  being  considered  by 
the   company. 

Welland,  Ont. 

The  Niagara,  St.  Catharines  &  Toron- 
to Electric  Railway  has  inaugurated  a 
passenger  and  freight  service  between 
Welland  and  Port  Colborne.  The  track 
was  completed  some  months  ago,  but 
the  difficulty  in  crossing  the  railway 
delayed   the   opening. 

The  Welland  Electrical  Company  has 
disposed  of  its  power  contracts,  distri- 
bution lines,  plant,  etc.,  mcluding  light- 
ing contracts  in  Port  Robinson  and  Port 
Colborne,  to  the  Ontario  Power  Com- 
pany. Mr.  L.  R.  McCleary  becomes 
manager  at   Welland. 

Windsor,  Ont. 

This  city  has  just  passed  a  by-law 
granting  tax  exemption  to  the  Maloney 
Electric  Company,  of  St.  Louis.  The 
Maloney  Company  manufactures  elec- 
trical apparatus  and  will  now  build  a 
branch  factory  in  Windsor  to  cost  in  the 
neighborhood  of  $10,000. 

Winnipeg,  Man. 

Mr.  Justice  Prendergast  dismissed  the 
application  made  to  him  by  the  Winni- 
peg Electric  Railway  Company  to  quash 
by-law  No.  .'i'.lOT  of  the  city  of  Winnipeg 
to  regulate  the  erection  and  maintenance 
of  electric  poles  and  wires.  The  two 
principal  grounds  for  the  application 
were: 

First,  that  the  by-law  was  ultra  vires 
unreasonable,  and  oppressive.  Secondly, 
that  it  was  calculated  to  disturb  and  in- 
terfere with  vested  interests  and  con- 
flict with  chapter  :jfl  of  the  Statutes  of 
Manitoba,  passed  in  1880,  being  an  act 
to  incorporate  the  Manitoba  Electric  K- 
Gas  Light  Company. 

His  lordship,  in  delivering  judgment, 
stated  that  it  is  neither  unreasonable  nor 
oppressive  for  the  city  to  discountenance 
the  erection  of  poles  and  wires  and  dis 
missed  the  application  with  costs. 

There  is  talk  of  the  building  of  :t 
municipal  gas  plant  here.  The  rate  is 
now  $1.20,  which  the  citizens  consider  too 
high.     The   present   plant   is   owned   and 


operated    by    the    Winnipeg   Street    Rail 
way  Company. 

Bills  will  be  brought  before  the  legis- 
lature of  Manitoba  at  the  coming  ses- 
sion by  which  the  Winnipeg  Electric 
Railway  will  ask  to  have  ratified  and 
made  statutory  law  the  agreements  made 
over  ten  years  ago  between  that  com- 
pany and  the  old  Manitoba  Gas  and  the 
Northwest   Electric   Light  companies. 

The  Winnipeg  Electric  Street  Railway 
Company  has  agreed  to  meet  the  views 
of  the  city  in  regard  to  the  laying  of  new 
lines  to  relieve  the  congestion  of  street 
car  traffic  in  this  city. 

Colonel  Ruttan,  city  engineer,  is  draw- 
ing plans  for  the  proposed  extension  of 
the   street  car   lines. 

Tenders  addressed  to  the  Chairman, 
Board  of  Control,  will  be  received  until 
March  3rd  for  the  manufacture  of  a 
motor  car  for  use  on  standard  guage 
railway  track.  Specifications,  etc.,  at 
office  of  power  engineers,  Smith,  Kerry 
&  Chace.     M.  Peterson,  secretary. 

The  Canadian  General  Electric  Com- 
pany have  been  awarded  the  contract  for 
supplying  the  steam  turbines  and  gener- 
ators for  the  new  plant  of  the  Winnipeg 
Street  Railway  Company  on  Mill  street. 
Three  3,000  kilowatt  Curtis  turbines  will 
be  installed.  Total  cost  of  equipment, 
$475,000.  Pratt  &  Ross,  289  Garry  street, 
architects  and  engineers. 


Condensed  Department 

RATES. 
Positions    Vacant     f  2     cents     a    word     and     25 
Positions  Vacant    -f  cents   for   a   heading,  per   in- 
Miscellaneous.  ^    sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make   one   inch)    per   insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms    close   on    the    18th   of   each    month. 


Miscellaneous 


A^  ii-NTS  WANTED  in  all  parts  of  Canada  to 
handle  wood  preserving  for  Poles,  Cross-Arms, 
Railroad  Ties  and  Construction  Timber.  For 
particulars  write  W.  D.  Ward,  Tribune  Building, 
New    York.  2-4 

Agents  Wanted 

Large  American  firm  manufacturing  a  com- 
plete line  of  lineman's  tools,  and  portable  saw 
rigs  for  builders,  contractors  and  lumber  yards, 
wants  Canadian  representatives.  For  particulars, 
apply    Box    22.'!,    Electrical    Xews,    Toronto,    Ont. 


23^ 


It's  Great 

This 

Electric 
Heater 

('lives  \ou  liot  wiUcT 
in  ,10  seconds — just 
turn  the  switch. 
Finished  in  nickel 
and  is  complete  with 
cord  and  pIiiK  reiuh 
to  insl.'ill. 

H',;fi-   Us 

National  Stamping 
&  Elec.  Works. 

M.ni.il.ulums 

JoffcrHon  St., 

Chicago,  III.,   U.S.A. 


Waterworks  and  Electrical 
Operator  Wanted 


Wanted  Chief  Operator  for  City  Electrical  ami 
Waterworks  Department,  salary  .$12.')  for  the  right 
man.  Address  applications,  including  full  refer- 
ences, to  H.  J.  Glaubitz,  General  Superintendent, 
Ont.  :t-» 


For  Sale 


One  S.K.r.  Uynamo  :i-phase,  til)  k.w.,  1,040 
volts,  13;i  cycles,  V.VA'A  revolutions  per  minute. 
including  switchboard  and  instruments,  with  ex- 
citer, Kdison  1  J-j  k.w.,  with  spare  armature. 
This  outfit  can  be  seen  running  at  plant  of  the 
AlHston  Electric  Light  Company,  Alliston.  Ont.; 
the  reason  for  selling  is  that  this  machine  is 
being    replaced    by    a    larger    one.  H-0 


To  Electrical   Engineers 

Applications,  accompanied  by  qualifications  and 
testimonials,  will  be  received  by  the  City  Clerk 
up  to  5  o'clock  p.m.,  Wednesday,  March  15th, 
1911,  from  electrical  engineers,  for  the  purpose 
of  prepaiing  estimates  of  the  cost,  plans  and 
specifications  for  a  municipal  electric  power  and 
light    svstem   for   the    City   of    Hamilton. 

S.   11.    KENT, 

City    Clerk. 

Hamilton,    February    16th,    IJUl.  3-3 


Positions  Vacant 


Wanted 


Electrical  superintendent  to  take  care  of  muni- 
cipal distributing  system  and  substation  in  a 
small  city  near  Toronto.  Applicant  must  have 
full  knowledge  of  practical  electric  construction, 
indoors  and  outdoors,  and  must  be  able  to  make 
repairs,  shall  also  be  able  to  sell  power  and  do 
other  commercial  work.  State  full  particulars  and 
salary     required. 

Address;    Hydro-Electric    Power    Commission, 
Continental  Life  Building, 

Toronto.  3-3 


Positions  Wanted 

Electrical   Engineer 

Englishman  (24),  technical  graduate.  Experi- 
ence, three  years  drafting;  4  years  installation 
and  testing ;  2  years  central  station.  Box  229, 
Electrical    Xews,    Toronto,    Ont.  3-3 

Electrician,  single,  age  26,  desires  change. 
Present  employed  as  foreman  with  firm  of  elec- 
trical engineers.  Has  had  three  years  theoretical 
and  seven  years  practical  experience  with  elec- 
trical apparatus,  laying  out  and  installing  light- 
ing and  power  systems.  Can  handle  men  and 
understand  estimating,  etc.  Box  227,  Electrical 
News,    Toronto.  3-3 

Steam  and  electrical  engineer,  Scotsman,  mar- 
ried, over  S  years  chief  engineer  and  manager  pub- 
lic electrical  supply,  in  Scotland,  varied  general 
engineering  experience,  first  class  references  as 
lo  character  and  professional  ability,  arriving  in 
Canada  early  in  April,  desires  to  hear  of  suitable 
ripening,  British  Columbia  preferred.  Address 
Mox    219,    Electrical    News,    Toronto,    Ont.        3-4 


Voung  man  completing  third  year  in  Elec- 
Irical  Engineering  at  iMcGill  desires  position  for 
svnnmer  months  with  engineering  firm  engaged 
ill  hydroelectric  installation  preferably  in  Brit- 
ish Columbia.  Energelic  worker  and  absolutely 
steady.  Three  years  practical  experience  in 
small  electric  installations.  Address,  Box  213, 
lOlcctrical    News,    Toronto,    Ont.  3-4 


FINE 

'BANK.OFFICf 
COURT  HOUSE  a 
^ORUG^TORC  FITTINGS 


.TI'J'I'-HMCir.FfllFlNinjUf  -  *vO'^^^ 


THE     ELECTRICAL      NEWS 


3.1 


Electrical  lyjeffs 

Generation. Transmission  and  Application  of  Electricity 


PUBLISHED    MONTHLY    BY 

HUGH  C.  MACLEAN,  LIMITED, 

HUGH    C.    MacLEAN,   Winnipeg,    President. 
THOMA.S   S.   YOUNG,   General   Manager. 

HEAD  OFFICE     -     -     220   King  Street   West,   TORONTO 

Telephone  Main  2362 
MONTREAL  -  Telephone   Main  2299  -   B34  Board  of  Trade 
WINNIPEG  -  Telephone   Garry  856  -  404  Travellers'   BIdg. 
VANCOUVER     -     Tel.     -     26    Crowe    &    Wilson    Chambers 
CHICAGO       -------       4059   Perry   Street 

LONDON,  ENG.      ------      3  Regent  St.,  S.W'. 


ADVERTISEMENTS. 

Orders  for  advertising  should  reacli  the  office  of  publication  not  later 
>han  the  20th  day  of  the  month  preceding  date  of  issue.  Changes  in 
advertisements  will  be  made  whenever  desired,  without  cost  to  the 
advertiser. 

SUBSCRIPTIONS, 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada  and 
Great  Britain,  post  free,  for  $1.00  per  annum.  United  States  and 
foreign,  $2.00.  Remit  by  currency,  registered  letter,  or  postal  order 
payable    to    Hugh    C.    Macl.ean,    Limited. 

Subscribers  are  requested  to  promptly  notify  the  publishers  of  failure 
0)    delay  in   delivery   of   paper. 

Correspondence  is  invited  upon  all  topics  coming  legitimately  within 
the  scope  of  this  journal.  Subscribers  can  materially  assist  by  sending 
in  news  items  and  information  regarding  electrical  development  in  all 
parts  of  Canada. 


Vol.   20 


Toronto,  April,   1911 


No.  4 


Re  High   Tension   Transmission   Research 

In  the  March  issue  of  the  Electrical  New^  we  took  occa- 
sion to  direct  the  attention  of  our  readers  to  the  benefits 
that  would  accrue  to  the  electrical  engineering  profession  if 
a  series  of  properly  conducted  research  experiments  were 
performed  on  Ontario's  110.000  volt  line  now  rvinning  from 
Niagara  Falls  to  various  points  in  southwestern  Ontario. 
Since  there  can  scarcely  be  any  doubt  of  the  value  of  such 
experiments  if  performed  under  the  proper  conditions,  the 
present  moinent  may  be  opportune  to  suggest  a  couple  of 
reasons  why  the  Ontario  government  should  undertake  such 
a  research  and  make  the  results  known  with  all  reasonable 
haste. 

1.  This  new  110,000  volt  system  belongs  to  the  people  of 
Ontario.  It  represents  a  type  of  expenditure  being  duplicat- 
ed, more  or  less,  in  a  large  number  of  installations  through- 
out the  province.  It  is  in  the  interests  of  the  people  of 
Ontario  at  large  that  these  various  installations  should  be 
according  to  the  most  approved  practice.  If  the  Coinmis- 
sion's  engineers  have  made  any  mistakes  these  should  be 
published  forthwith  to  prevent  their  duplication  by  other 
engineers.  If  the  Commission's  engineers  have  profited  any 
by  their  experience  that  profit  belongs  by  right  to  the  people 
of  Ontario.  It  is  only  one  step  further  to  say  that  if  any 
more  helpful  information  can  be  gained  by  further  experi- 
ments on  these  lines  this  information  belongs  not  to  the 
commission  or  to  the  commission's  engineers,  but  to  the 
general  public.  Such  information  must  raise  the  standard  of 
electrical  engineering  in  Ontario  and  would  only  be  in  keep- 
ing with  the  avowed  policy  of  the  government  to  legislate 
for  tlio  good  of  "the  people." 


2.  The  second  reason  that  might  be  advanced  in  favor 
of  such  a  research  lies  in  the  world-wide  "prestige"  the 
Ontario  government  might  now  gain  as  a  leader  in  the  de- 
velopment of  high  tension  transmission  practice.  \  good 
start  has  been  made.  There  is  no  line  in  the  world  operating 
at  a  higher  voltage  than  this  one.  With  a  research  labora- 
tory such  as  suggested,  established  and  maintained  by  the 
government,  Ontario's  Hydro-Electric  Commission  may  soon 
be  known  as  the  highest  authority  in  the  whole  world  on 
high  tension  work. 

During  the  past  month  ue  have  taken  the  troul)lc  to 
ca-ll  the  attention  of  a  number  of  prominent  Canadian  en- 
.yineers  to  our  recent  editorial  and  have  received  a  number 
of  replies  from  men  whose  engineering  experience  and  stand- 
ing demand  that  their  opinions  be  given  every  consideration. 
There  has  been  an  evident  misunderstanding  of  the  exact 
meaning  of  the  editorial  in  one  or  two  cases,  and  also,  we 
believe,  in  one  case  at  least,  ground  has  been  taken  that  is 
not  easily  tenable.  We  print  the  letters,  however,  in  full.  It 
is  only  fair  to  say  that  a  number  of  opinions  were  expressed 
to  the  writer,  entirely  favorable  to  the  project,  by  engineers 
who,  either  from  present  or  past  more  or  less  intimate  con- 
nections with  the  commission,  feared  any  expression  on  their 
part  may  be  misconstrued  and  so  requested  that  their 
opinions  be  not  made  public  at  this  time. 

In  the  following,  the  writer's  name  is  placed  in  eac'i 
case  before   his  letter. 

Mr.  P.  W.  Sothman. 

"We  have  to  say  that  the  editorial  as  a  whole  is  contra- 
dictory in  its  statements  and  that  it  is  more  or  less  mis- 
leading. 

In  the  first  portion  you  state  that  the  results  obtained 
by  the  researches  carried  on  by  Professor  Ryan  under  labor- 
atory conditions  have  been  incorrect  to  an  extent  of  30  per 
cent,  when  compared  with  results  since  obtained  under  actu- 
al working  conditions.  Later  on  you  state  that  such  labora- 
tory studies  should  again  be  taken  up  and  that  conditions 
here  in  Toronto  are  ideal  for  this  kind  of  work:  also  you 
suggest  that  a  trained  university  research  scholar  be  placed 
in   charge  of  such  investigations. 

Our  transmission  lines  are  not  the  result  of  a  luck}' 
guess  nor  of  uncertain  laboratory  calculations.  Every  step 
in  the  design  has  been  gone  into  in  a  painstaking  way.  be- 
cause we  knew  that  we  were  entering  upon  an  hitherto  more 
or  less  untrodden  field,  and  nothing  was  left  to  chance.  Our 
data  has  been  gathered  from  all  available  sources  and  has 
been  made  use  of  to  the  fullest  possible  extent  wherever  ap- 
plicable to  our  conditions. 

In  the  matter  of  line  losses,  we  placed  ourselves  on  re- 
cord soiTie  two  years  ago  at  the  meeting  of  a  prominent  en- 
gineering society,  to  the  effect  that  of  the  soinewhat  discord- 
ant results  obtained  by  Professor  Ryan  on  one  hand,  and 
by  Mr.  R.  D.  Mershon  on  the  other,  we  considered  Mr.  Mer- 
shon's  results  as  being  nearer  the  actual  truth.  The  results 
which  we  have  obtained  so  far  in  the  operation  of  our  lines 
show  that  we  have  made  no  inistake  in  this  connection. 

.\s  to  the  placing  of  a  trained  university  research 
scholar  on  the  work,  we  wish  to  point  out  that  we  have  on 
our  own  staff  of  engineers,  men  qualified  by  actual  operating 
experience  who  can  carry  on  investigations  down  to  the 
minutest  detail,  also  that  investigations  of  'his  nature  are. 
and  have  been  carried  on  since  the  very  outset  of  the  con- 
structional period  cf  our  system.  It  would  manifestly  be  un- 
fair to  our  own  men  to  call  in  outside  help,  and  the  experi- 
ence of  several  power  companies  in  the  past  has  deinonstrat- 
ed  that  results  when  obtained  under  such  conditions  have 
been  most  unsatisfactory,  in  so  far  that  the  credit  and  recog- 
nition for  the  work  has  never  gone  to  the  proper  parties. 

We  might  slate  that  we  have  now  on  order  a  number  of 
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special  instruments  which  are  necessary  lor  carrying  on  ex- 
act investigations  to  be  conducted  at  various  points  on  oui 
transmission  system,  and  that  when  results  are  obtained  they 
most  certainly  shall  be  made  available  to  the  engineering 
profession  through  the  proper  channels." 


Mr.  W.  G.  Chace. 

"1  certainly  am  of  the  opinion  that  the  opportunity  now 
at  hand  for  the  carrying  on  of  considerable  number  of  elec- 
trical experiments  should  be  taken  advantage  of  with  energy, 
under  the  care  of  an  expert  transmission  engineer,  assisted 
by  a  qualified  laboratory  man.  The  110,000  volt  problem 
cannot  be  considered  to  be  solved  as  to  mechanical  or  elec- 
trical   features. 

Trusting  that  your  proposition  meets  with  the  favor  of 
the  Ontario  Government  and  of  their  engineers." 

Mr.  W.  L.  Bird. 

"The  information  obtained  by  research  would  be  very 
valuable.  Commercial  companies  and  engineers  have  to  base 
their   plans    on    calculations   and   latest    practice. 

The  A.  I.  E.  E.  transactions  contain  results  of  such  re- 
searches by  Thomas,  Mershon  and  others.  The  value  of  such 
data  obtained  under  practice  such  as  with  the  Hydro- Electric 
110,000  volt  line  would  be  invaluable,  dealing  as  it  does  with 
a  line  pressure  hitherto  considered  beyond  commercial 
practice." 


Prof.  T.  R.  Rosebrugh. 

"It  appears  to  me  to  be  highly  creditable  to  the  Hydro- 
Electric  Power  Commission  that  a  laboratory  has  been  plan- 
ned in  connection  with  the  transmission. 

Whether  the  present  plans  include  investigations  of  the 
scope  you  mention  I  do  not  know,  but  there  cannot  be  any 
doubt  of  the  advantage  of  exact  information  along  such 
lines  to  electrical  engineers." 

Mr.  A.  L.  Mudge. 

"A  serious  problem  in  connection  with  a  long  trans- 
mission line  of  extremely  high  voltage  is  the  question  of 
surges  which  are  produced  due  to  lightning,  switching,  short- 
circu''.=,  grounds,  etc.  These  surges  sometimes  produce 
voltages  several  times  as  great  as  the  normal  line  voltage, 
resulting  in  damage  to  transformers  and  other  equipment 
on  the  lines. 

If  tests  can  be  made  under  practical  working  conditions 
on  a  line  of  the  type  of  the  Ontario  Hydro-Electric  Power 
Commission's  line,  a  large  amount  of  valuable  information 
might  be  obtained  with  regard  to  surges  of  this  kind,  and  if 
properly  handled  be  the  means  of  leading  to  the  solution  of 
some  of  the  most  serious  problems  that  the  high  tension 
transmission  engineer  has  to  deal  with  at  present. 

This  is  only  one  of  the  lines  of  experiment  that  might 
be  taken  up  in  such  a  laboratory  as  you  suggest,  and  I  think 
that  a  lot  of  good  work  could  be  done  in  such  a  laboratory 
if  it  was  properly  organized  and  equipped." 

Professor  J.  C.  McLennan. 

"1  think  the  suggestion  contained  in  your  article  on 
high  voltage  research  a  most  timely  one.  It  was  certainly 
gratifying  to  find  that  the  project  of  transmitting  electricity 
at  such  a  high  tension  as  110,000  volts  has  turned  out  a  suc- 
cess, and  it  is  most  desirable  that  the  conditions  governing 
such  transmission  should  be  carefully  studied,  and  publicity 
given  to  them. 

I  should  be  glad  to  place  the  Physical  Laboratory  at 
Toronto  at  the  disposal  of  any  student  or  other  duly  ([uali- 
fied  person  desiring  to  make  a  study  of  this  problem  of 
transmission  at  high  tension.  The  great  trouble,  however,  is 
to  get  hold  of  anyone  with  time  to  devote  to  the  work.    At 


the  University  of  Toronto  we  are  sadly  in  need  of  post- 
graduate scholarships  for  such  a  purpose,  and  I  do  wish  some 
of  our  wealthier  citizens  could  see  their  way  clear  to  en- 
dow a  nuinber  of  these  research  scholarships.  We  have  the 
men  but  they  cannot  afford  to  remain  at  the  university 
longer  than  four  years  and  so  they  are  lost  to  us  for  re- 
search. 

If  we  could  offer  annually  some  half  dozen  research 
scholarships  of  the  value  say.  of  .$300  or  $400  each  per  year, 
we  should  be  in  a  splendid  position  for  investigating  just 
such  problems  as  you  mention. 

It  is  too  bad  that  through  the  lack  of  such  scholarships 
our  men  leave  us  to  earn  a  livelihood  just  when  they  are  in 
the  best  position   to  undertake  research  work. 

This  means  a  great  loss  to  the  country,  and  of  course 
limits  the  benefits  which  should  accrue  from  the  maintenance 
of  a  university.  I  hope  the  time  will  soon  come  when  our 
people  generally  will  realize  that  the  great  work  of  a  univer- 
sity, after  all,  is  in  connection  with  research  and  investiga- 
tion, and  it  is  that  phase  of  university  work  which  directly 
promotes  the  industrial  and  commercial  activities  f)f  a 
country." 


Mr.  Julian  C.  Smith. 

'I  hardly  believe  your  position  is  well  taken.  My  view* 
are  somewhat  affected  by  the  experience  I  have  had  both 
in  research  work  and  in  the  operation  of  a  large  power  trans- 
mission system.  Your  remark  about  the  results  by  Professor 
Ryan  is  not  a  fair  statement  of  the  case. 

Anyone  knowing  Professor  Ryan,  or  who  has  kept  in 
touch  with  work  which  is  being  done  on  high  voltage  losses 
from  wires  would  realize  that  Professor  Ryan's  paper  be- 
fore the  American  Institute,  from  which  you  quote,  is  an 
exceedingly  important  one,  and  that  the  results  Professor 
Ryan  has  obtained  cannot  be  dismissed  with  the  phrase  of 
being  "merely  laboratory  results."  It  seems  to  me  that  it 
is  quite  evident  to  anyone  that  to  obtain  definite  results  the 
conditions  under  which  results  are  to  be  obtained  must  also 
be  definite. 

It  so  happens  that  the  conditions  which  affect  losses 
from  transmission  lines  due  to  the  so-called  corona  effect, 
are  from  the  very  nature  of  things  affected  by  the  roughness 
of  the  wires,  the  barometric  conditions,  and  other  conditions 
of  the  atmosphere.  When  dealing  with  a  long  system,  these 
conditions  are  to  a  large  extent  unknown,  and  only  approxi- 
mate results  can  be  obtained,  giving  rough  figures,  and  not 
what  may  be  called  "scientific  results."  Such  definite  results 
can  only  be  obtained  on  short  lines  under  conditions  which 
can  be  accurately  measured  and  using  very  delicate  instru- 
ments and  a  high  degree  of  skill.  The  fact  that  actual  re- 
sults so  far  obtained  from  transmission  lines  in  operation, 
are  not  the  same  as  the  results  obtained  from  laboratory 
experiments,  only  illustrates  the  fact  above  mentioned,  that 
many  conditions  affect  the  results,  and  that  therefore  to 
obtain  definite  results  one  must  approach  to  a  considerable 
extent,  conditions  in  a  laboratory. 

In  1907  and  1908,  R.  D.  Mershon,  of  New  York  City, 
made  an  extensive  set  of  experiments  extending  over  about 
eighteen  months  at  Niagara  h'alls  under  conditions  closely 
approaching  transmission  line  practice,  using  as  far  as  pos- 
sible the  methods  outlined  above.  Mr.  Mershon's  experi 
ments  covered  work  outdoors,  using  transmission  line  wires 
of  short  lengths,  and  to-day  the  results  which  he  obtained 
are  used  as  standards  for  this  class  of  work. 

Your  statements  d'o  not  seem  to  be  in  strict  accordance 
with  the  facts.  The  operation  of  this  line  is  neither  due  to 
uncertain  laboratory  calculations  nor  the  lucky  inspiration 
of  a  gifted  engineer.  The  voltage  used  on  this  line  is  not 
the   highest   in   the   world. 

There  arc  two  or  throe  transmission  lines  in  the  United 
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States  which  have  been  in  operation  for  sonic  time,  using 
voltage  as  high  as  110,000  volts,  and  in  one  case  at  least, 
the  voltage  goes  above  this  figure. 

There  are  several  other  lines  using  voltages  approxi- 
mating three  figures,  and  from  which  data  is  available.  In 
the  paper  read  by  Prof.  Ryan  you  will  find  a  list  of  these 
transmission   lines  and  information  regarding  corona  losses. 

To  make  experiments  on  such  a  system  would  neces- 
-arily  mean  the  interruption  of  the  service  in  whole  or  in 
part.  To  an  operating  engineer  the  value  of  the  data  to  be 
acquired  would  not  seem  to  justify  the  use  of  this  expensive 
equipment  for  this  purpose,  particularly  when  it  is  evident 
that  only  one  or  two  particular  conditions  can  be  obtained. 
Tor  example,  the  spacing  of  the  wires  is  fixed,  the  size  of 
the  wires  is  fixed,  the  frequency  is  fixed,  and  the  voltage  can 
only  be  varied  over  a  comparatively  small  range.  In  other 
words,  only  one  or  two  points  on  a  curve  can  be  obtained. 
and  certainly  not  enough  information  to  formulate  a  general 
law. 

In  a  week's  time  with  proper  instruments,  and  without 
occasioning  very  much  disturbance  to  the  system  some  re- 
sults could  be  obtained  which  could  be  used  to  verify  the 
work  done  by  other  investigators,  who  have  worked  under 
better  conditions  than  w^ould  be  possible  in  such  an  investi- 
gation on  the  Hydro-Electric  Commission's  transmission 
line. 

I  believe  that  it  would  be  extremely  difficult  to  get  any 
valuable  information  from  the  lines  of  the  Hydro-Electric 
Commission  because  it  seems  to  me  that  these  corona  losses 
will  be  a  very  negligible  factor  on  the  transmission  lines 
of  the    Hydro-Electric   Commission. 

Your  statement  as  to  getting  a  trained  university  scholar 
and  giving  him  equipment,  corresponds  exactly  with  what 
was  done  by  Mr.  Mershon  at  Niagara  Falls,  who  spent  eight- 
een months  with  the  assistance  of  Messrs.  St.  George,  Mc- 
Dougall  and  Shepard.  in  getting  information  which  he 
obtained." 


Mr.  R.  M.  Wilson. 

"The  suggestion  contained  in  your  editorial  in  regard 
to  research  work  on  high  tension  transmission  lines  being 
carried  out  by  properly  qualified  people,  is  undoubtedly  a 
very  good  one,  and  it  is  certainly  true  that  the  only  proper 
way  of  experimenting  with  high  tension  transmission  lines 
is  to  carry  out  the  work  on  same  where  you  have  the  actual 
conditions  under  which  the  apparatus  and  lines  are  called 
upon  to  operate.  There  has  already  been  carried  out  some 
research  work  along  the  lines  which  you  suggest,  but  owing 
to  the  cost  involved  the  experiments  have  not  been  carried 
out  as  they  should  have  been,  and  I  think  that  anything  that 
can  be  done  to  follow  out  the  suggestions  contained  in  your 
editorial  would  undoubtedly  be  of  great  interest  and  im- 
portance." 


Mr.  K.  L.  Aitken. 

"Would  say  that  your  suggestions  with  reference  to  re- 
^earch  work  to  be  carried  out  in  connection  with  the  trans- 
mission system,  is  a  very  good  one.  but  I  think  you  will 
find  that  as  this  tine  was  built  for  commercial  uses  it  can- 
not be  spared  for  experimental  work.  However,  this  is  a 
matter  which  you  should  take  up  with  the  Hydm-Electric 
Commission   direct." 


I 


Professor  L.  A.  Herdt. 

"I  have  read  with  interest  the  editorial  on  high  tension 
transmission  published  in  the  March  issue  of  the  Electrical 
Xews.  The  project  that  you  suggest,  viz.,  that  some  trained 
university  research  scholar  be  placed  on  the  work  of  investi- 
gating various  high  tension  phenomena  under  service  con- 
ditions, is  very  much  to  be  desired.     The  financing  of  such  a 


project,  however,  should  not  be  left,  as  has  been  too  often 
the  case,  to  the  private  initiative  of  self-supporting  univer- 
sities, or  else  to  members  of  univer>ity  staffs,  who  are  some- 
times asked  to  carry  out  work  of  great  practical  value  with- 
out any  inducement  other  than  the  interest  of  this  work  to 
the  engineering  community  at  large.  The  writer  feels  that 
not  only  in  high  tension  transmission  should  such  work  be 
undertaken,  but  that  there  are  numerous  problems  in  en- 
gineering which  require  to  be  investigated  under  practical 
conditions.  Universities  can  provide  the  trained  men,  if  the 
government,  corporations  or  companies  will  assist  with 
necessary  suitable  grants.  It  must  not  be  forgotten  that  the 
university  laboratories  have  instituted  the  tests  which  have 
directed  the  development  of  the  electrical  industry,  and  are 
still  capable  of  showing  the  further  lines  along  which  elec- 
trical engineering  must  progress." 


Canada's  Minerals  in  1910 

.\  preliminary  report  on  the  mineral  production  of 
I'anada  for  1910  places  the  total  value  for  the  year  at  $105,- 
(ino.OOO,  an  increase  of  $13,209,507.  or  more  than  14  per  cent, 
over  1909.  This  increase  is  stated  to  have  been  fairly  well 
<listributed  among  the  most  important  ores  and  minerals 
produced  in  Canada,  and  the  following  figures  are  given  as 
expressing  the  values  for  the  different  provinces.  It  will  be 
seen  that  New  Brunswick  is  the  only  province  showing  a 
falling  off. 


Nov*  Scotia - 
New  BruDawick.. 

Quebec 

Ontario 

Manitoba.        -    . 
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British  Columbia 
Yukon 


12,504,810 

667,035 

7.086,265 

37.374,57- 

1,193,377 

456,246 

6,047,447 

22,479.006 

4,032,678 


91,831,441 


Per  cent 
of  total 


13. 62 

0  71 
7-72 

40  70 
130, 
0  M 
6. 58 

24  48 


Percent 
o(  total. 


14,054,534 

685,8911 

8,193,2751 

43,017,026 

1.470.776; 

567,806 

7.876,4«8' 

24,547,817, 

4.737,3751 


13  38 
0  56 
7. 80 

40  96 
140 
053 
7  50 

23. 37 
4-51 


100  00    105,040,958 


lOOOO 


Copper  Production. 

Xo  refined  copper  is  produced  in  Canada,  but  the  copper 
ores  are  mostly  reduced  to  a  matte  or  blister  copper  carry- 
ing values  in  the  precious  metals.  In  Quebec  where  the  cop- 
per is  recovered  subsequently  to  the  extraction  of  the  sul- 
phur from  pyritic  ores,  there  was  increased  activity  during 
the  year.  A  small  quantity  of  ore  was  exported  from  Brit- 
ish Columbia  coast  mines  and  the  Yukon  to  United  States 
smelters  for  treatment.  In  Ontario,  where  the  copper  is 
chiefly  recovered  from  the  nickel-copper  ores  of  the  Sud- 
bury district,  there  is  a  very  large  increase  in  production. 
In  British  Columbia  the  most  important  events  during  the 
year  were  the  acquisition  of  a  controlling  interest  in  the 
Dominion  Copper  Company  by  the  British  Columbia  Cop- 
per Company,  with  the  subsequent  re-opening  of  several  of 
the  properties,  and  the  destruction  by  fire  of  part  of  the 
head  works  of  the  Granby  Mines  at  Phoenix.  B.C..  which 
noticeably  affected  the  output,  although  the  Boundarj-  dis- 
trict as   a  whole   shows  an  increased  production. 

Statistics  are  not  available  at  the  present  time  to  show 
the  total  quantity  of  copper  contained  in  ores  shipped  from 
the  mines.  The  total  production  of  copper,  however,  con- 
tained in  blister  and  matte  produced  and  estimated  as  re- 
coverable from  ores  exported  was  in  1910  approximately 
.")().598.074  pounds.  In  1909  the  production  of  copper  esti- 
mated on  the  same  basis  was  52,493,863  pounds,  an  increased 
production  of  about  7.8  per  cent.,  being  therefore  shown  in 
1910. 

Of  the  production  in  1910,  Quebec  is  credited  with  957,- 
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178  pounds;  Ontario  with  19,259,016  pounds;  and  British  Col- 
umbia with  36,000,000  pounds.  Ontario  shows  an  increased 
production  of  about  3,513,317  pounds,  or  22.3  per  cent.,  while 
British  Columbia  shows  a  slight  increase,  the  production  in 
1909  being  estimated  at  35,658,952  pounds. 

The  New  York  price  of  electrolytic  copper  during  the 
year  varied  between  the  limits  of  12  cents  and  1354  cents 
per  pound,  the  average  being  12.738,  as  compared  with  an 
average  of  12.982  cents  in  1909,  13.208  in  1908,  20.004  in  1907, 
and  19.278  in  1906. 

The  total  exports  of  copper  contained  in  ore,  matte  and 
blister  according  to  Customs  Department  returns  were  56,- 
964,127  pounds,  valued  at  $5,840,553.  It  will  be  noted  that 
the  exports  agree  very  closely  in  number  of  pounds  with  the 
record  of  the  production,  which  would  be  expected,  since 
practically  all  the  copper  is  exported. 


Kaministiquia  Progress 

The  gross  revenue  for  1910  of  the  Kaministiquia  Power 
Company  amounted  to  $191,283,  as  compared  with  $167,995 
in  1909,  and  $130,444  in  1908.  Operating  expenses  are  ex- 
ceedingly low,  being  $28,740,  $33,826  and  $17,502  for  the 
same  years,  or  slightly  over  15,  14  and  13  per  cent. 

The  power  plant  is  situated  at  Kakabeka  Falls  on  the 
Kaministiquia  River.  This  river  falls  180  feet  in  a  distance 
of  6,500  feet,  afTording  natural  conditions  exceptionally 
favorable  for  the  economical  development  of  hydro-electric 
power.  The  river  has  a  drainage  area,  or  water  shed,  of 
2,800  square  miles,  including  Dog  Lake.  Shebandowan  Lake 
and  other  large  lakes.  The  dams,  intake  and  forebay,  have 
been  completed  to  the  intended  capacity  of  the  plant,  viz.; 
30,000  h.p.,  the  aqueducts  35,000  to  30,000  h.p.,  and  the  pen- 
stocks 15,000  to  20,000  h.p.,  of  which  there  is  now  completely 
developed  15,000  electric  h.p.  The  power  house  is  con- 
structed to  accommodate  an  ultimate  development  of  30,- 
000  h.p.,  with  the  exception  of  an  extension  of  100  feet  for 
additional  generators  and  water  wheels.  From  the  power 
house  duplicate  transmission  lines  run.  at  present  equipped 
with  circuits  capable  of  transmitting  in  excess  of  20,000  h.p.. 
and  by  reason  of  the  duplication  ensuring  continuous  and 
satisfactory   delivery   of  power. 

The  power  house  is  situated  18  miles  from  the  twin  cities 
of  Fort  William  and  Port  Arthur,  which  are  only  four  miles 
apart  from  centre  to  centre.  .\  terminal  tower  has  been 
built  a  few  miles  out  where  the  main  line  divides,  one  branch 
going  to  each  city. 

Among  the  larger  power  customers  of  the  Kaministi- 
quia Power  Company  are  the  City  of  Fort  William  for  gen- 
eral municipal  purposes,  including  the  lighting  of  its  streets, 
as  well  as  its  commercial  and  residential  houses;  the  Hydro- 
Electric  Power  Commission  of  Ontario  on  behalf  of  the 
City  of  Port  Arthur  for  the  same  purpose,  and  also  street 
railway  operation;  this  line  has  just  recently  been  completed 
and  placed  in  commission;  the  Canadian  Pacific  Railway  Com- 
pany for  the  operation  of  its  extensive  workshops,  grain 
elevators,  coal  docks,  etc.;  the  Ogilvie  Flour  Mills  Company; 
the  Grand  Trunk  Pacific  Terminal  Elevator  Company;  the 
Western  Terminal  Elevator  Company;  the  Fort  William 
Coal  Docks  Company,  and  the  Consolidated  Elevator  Com- 
pany. 

The  superintendent  and  secretary  of  the  Kaministiquia 
Company  is  Mr.  W.  L.  Bird. 


tension  switch  room,  and  several  other  considerable  sec- 
tions of  the  power  house  interior  work  were  laid.  The 
steel  framing  of  five  head  gates  was  placed,  as  well  as  con- 
siderable sundry  steel  in  other  portions  of  the  building.  The 
ceilings  of  the  generator  room  and  the  transformer  room 
were  lathed  and  plastered,  and  a  start  was  made  on  the  brick 
lining  of  the  north  wall  of  the  generator  room. 

The  Canadian  Westinghouse  Company  have  placed  prac- 
tically all  of  the  conduit  for  the  control  cables.  No.  5  tur- 
bine, two  governors  and  spare  runs  for  these  turbines  have 
arrived,  as  also  has  No.  1  generator,  with  the  two  exciter 
generators.  The  second  generator  has  been  shipped  from 
England  on  the  24th  of  February.  Mr.  Thomas,  of  Messrs. 
Vickers  Sons  &  Maxim,  has  arrived  to  take  care  of  the 
erection  of  this  machinery.  The  electric  travelling  cranes 
have  been  put  into  commission  and  the  temporary  plant  for 
the  driving  of  these  cranes  has  also  been  completed,  being 
put  into  service  on  March  4th. 

Sixty-seven  towers  were  assembled  during  F'ebruary 
and  there  remain  to  be  assembled  after  March  1st  only 
25  towers.  75  towers  were  erected  and  there  remains  to  be 
erected  a  total  of  90  towers.  Preparations  have  been  com- 
pleted   for   the    recommencement    of   cable    stringing. 

Fair  progress  has  been  made  during  February  at  the 
terminal  station.  Six  2,700  kv.a.  transformers  have  been  un- 
loaded and  set  into  their  brackets.  The  Canadian  West- 
inghouse Company  have  had  a  small  gang  of  men  continu- 
ously placing  conduit  in  floors  for  control  wiring.  The  elec- 
tric travelling  crane  has  been  very  satisfactory  in  operation. 
At  sub-station  No.  2  forms  for  barrier  work  have  been 
practically  completed  by  the  city  construction  engineer,  and 
the  high  tension  barriers  have  been  poured.  At  sub-station 
No.  1  the  Manitoba  Bridge  &  Iron  Works  have  begun  de- 
livering steel.  The  contract  has  been  let  to  Messrs.  J.  Mc- 
Diarmid  Company  for  the  construction  of  the  superstruc- 
ture. Three  500  kv.a.  transformers  have  been  moved  by 
the  Canadian  Westinghouse  Company  into  the  terminal  sta- 
tion cranewa^'.  where  they  are  being  dried  out  preparatory 
to  assembly. 

During  February,  tenders  were  accepted  for  the  supply 
of  conduit  for  1911  from  H.  B.  Camp  Company,  Akron.  Ohio, 
and  for  the  construction  of  conduit  runs  from  G.  M.  Gest, 
Montreal. 


February  Progress  at  Point  du  Bois 

Mr.  W.  G.  Chace,  engineer-in-charge  of  Winnipeg's  muni- 
cipal development,  reported  the  following  electrical  progress 
during  February; 

Turbine  room  roof  and  turbine  room  floor,  floors  in 
high  tension  bus  room  and  recording  instrument  room,  low 


The  Power  Commission   Amendment  Act,  1911 

A  bill  to  be  known  as  The  Power  Commission  Amend- 
ment .-Xct.  1911,  has  been  introduced  by  Mr.  W.  K.  McNaught. 
The  following  important  sections  are  contained  in  the  pro- 
posed  .Act; 

"Where  a  corporation  has  constructed  or  desires  to  con- 
struct works  for  conducting,  furnishing  or  distributing  elec- 
tricity for  light,  heat  or  power  purposes,  where  any  other 
corporation  has  already  constructed  and  has  works  for  the 
like  purposes,  or  any  of  them,  upon  the  application  of  the 
first  mentioned  corporation  and  after  notice  to  the  other  and 
hearing  any  objections  which  it  may  make,  the  Commission 
may,  if  it  is  of  opinion  that  the  location  and  mode  of  con- 
struction of  such  works  are  proper,  approve  of  the  same; 
and  all  works  which  such  first  mentioned  corporation  has 
contsructed  or  may  thereafter  construct,  the  location  and 
mode  of  construction  of  which  have  been  so  approved,  shall 
be  deemed  to  have  been  constructed  under  statutory  author- 
ity and  to  be  lawfully  constructed  and  may  be  maintained 
and  operated  by  such  corporation  in  respect  of  the  construc- 
tion, maintenance  or  operation  of  such  works,  any  statute 
or  law  to  the  contrary  notwithstanding. 

"Where  the  Commission  is  of  opinion  that  it  is  neces- 
sary or  expedient,  in  order  to  prevent  danger  from  contact 
between   the  wires  of  two  corporations,  or  from  any   other 
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cause,  tliat  insulators  or  other  appliances  should  be  affixed 
to  the  poles  of  either  corporation,  or  that  the  wires  of  either 
of  them  should  be  attached  to  such  insulators  or  other  ap- 
pliances, the  Commission  may  authorize  or  direct  such  insu- 
lators or  other  appliances  to  be  so  affixed,  and  such  wires  to 
be  so  attached  in  such  manner  as  the  Commission  may  deem 
best  calculated  to  prevent  such  danger;  and  anything  done 
by  either  corporation  pursuant  to  such  authority  or  direction 
shall  be  deemed  to  be  lawfully  done. 

"Where  the  location  and  mode  of  construction  of  any 
works  of  a  corporation  which  have  been  constructed  before 
the  passing  of  this  Act  are  approved  by  the  Commission,  the 
approval  of  the  Commission  may  be  set  up  in  and  shall  be 
available  as  a  defence  to  any  action  now  pending  to  the  same 
extent  and  with  the  same  effect  as  if  such  action  had  been 
commenced  after  the  passing  of  this  Act,  and  the  giving 
of  such  approval;  and  where  it  is  so  set  up.  the  plaintiflf  shall 
be  entitled  to  discontinue  the  action,  and,  if  he  does  so,  to 
be  paid  his  costs  of  it  by  the  defendant. 

"The  Commission  shall  have  exclusive  jurisdiction  as  to 
all  matters  in  respect  of  which  authority  is,  by  this  Act. 
conferred  upon  it.  and  nothing  done  by  the  Commission 
within  its  jurisdiction  shall  be  open  to  question  or  review  in 
any  action  or  proceeding  or  by  any  Court. 

"No  Court  shall  have  authority  to  grant,  or  shall  grant 
an  injunction,  or  other  order,  restraining,  either  temporarily 
or  otherwise,  the  construction,  maintenance  or  operation  of 
any  works,  the  location  and  mode  of  construction  of  which 
have  been  approved  by  the  Commission  if  the  same  are  be- 
ing, or  have  been,  constructed  in  the  place  and  according 
to  the  mode  which  have  been  so  approved." 


Ontario  Telephone  Act  1910 

"The  Ontario  Telephone  .\ct.  1910."  is  to  be  amended 
by  the  addition  of  several  sections.  Mr.  S.  Charters  intro- 
duced the  bill.  Among  other  matters  the  Railway  and  Muni- 
cipal Board  is  given  power  to  prescribe  standard  conditions 
and  specifications  of  construction,  equipment  and  main- 
tenance of  all  Ontario  telephone  systems.  They  may.  if 
deemed  necessary,  render  advisory  or  supervisory  assistance 
to  any  such  telephone  system  or  may  require  at  any  time  a 
report  on  any  system.  Yearly  reports  are  to  be  furnished 
to  the  Board  by  all  telephone  companies.  Lines  may  be 
arbitrarily  extended  to  make  necessary  connections  between 
any   two  adjoining  systems. 

The  Lieutenant-Governor  in  Council  must  also  approve 
any  transfer  of  ownership  or  control  to  any  company  not 
within  the  jurisdiction  of  the  Ontario  Legislature.  This  sec- 
tion of  the  bill  is  worded  as  follows: 

"Notwithstanding  anything  in  any  Act  contained,  no 
company  or  person  or  persons  owning  a  controlling  interest 
in  any  telephone  system  within  the  Legislative  jurisdiction 
of  Ontario,  shall  sell  or  transfer  such  system  or  controlling 
interest  therein  to,  or  amalgamate  with,  or  enter  into  any 
agreement  or  arrangement  which  shall,  in  effect,  transfer  the 
ownership  or  control  of  such  system  or  controlling  interest 
therein,  to  any  company  or  corporation  which  has  been  de- 
clared to  be  a  work  for  the  general  advantage  of  Canada  or 
which  is  not  within  the  Legislative  jurisdiction  of  Ontario, 
until  the  Lieutenant-Governor  in  Council  has  approved  of 
such  sale,  transfer,  amalgamation,  agreement  or  arrange- 
ment." 


The  Act  to  Equip  Vessels  with  Wireless 

The  .Act  whicli  has  been  introduced  in  the  House  of 
Commons,  Ottawa,  by  Mr.  Brodeur,  to  amend  the  Tele- 
graphs Act,  reads  in   part  as   follows: 

1.  No  steamer,  whether  registered  in  Canada  or  not, 
carrying  passengers  and  carrying  fifty  or  more  persons  in- 
cluding, passengers  and  crew,  shall  leave  or  attempt  to  leave 


any  Canadian  port  unless  such  steamer  is  equipped  with  an 
efficient  apparatus  for  radiotelegraphic  communication,  in 
good  working  order,  capable  of  transmitting  and  receiving 
messages  over  a  distance  of  at  least  one  hundred  and  fifty 
miles  bj'  night  or  by  day,  and  in  charge  of  a  person  fully 
qualified   to  take  charge   of  and  operate   such   apparatus. 

2.  The  owner,  master  or  other  person  in  charge  of  any 
steamer  which  leaves  or  attempts  to  leave  any  Canadian 
port  contrary  to  the  provisions  of  this  section  shall  be 
liable  to  a  fine  not  exceeding  one  thousand  dollars  and 
costs,  and  such  fine  and  costs  shall  constitute  a  lien  upon 
such   steamer. 

:i.  This  section  shall  not  apply  to  steamers  plying  be- 
tween ports  not  more  than  two  hundred  miles  apart. 

The  Minister  of  Naval  Service  may  make  regulations  to: 

(a)  Compel  any  special  coast  stations  to  transmit  mes- 
sages to  and  receive  messages  from  any  specified  ship  sta- 
tions, in  accordance  with   such  regulations: 

(b)  Compel  any  specified  ship  stations,  within  the  ter- 
ritorial waters  of  Canada,  to  transmit  messages  to  and  re- 
ceive messages  from  other  specified  ship  stations,  and  to 
and  from  specified  coast  stations,  in  accordance  with  such 
regulations; 

(c)  Compel  all  Canadian  ships,  wheresoever  they,  are, 
to  exchange  messages  in  accordance  with  such  regulations: 

(d)  Provide  how  radiotelegraph  apparatus  installed  up- 
on an}'  foreign  or  British  ship  (whether  such  British  ship  is 
registered  in  Canada  or  elsewhere)  shall  be  operated  while 
such   ship  is  within   the  territorial  waters  of  Canada. 


Progess  in  Ottawa  Storage  System 

The  Department  of  Public  Works  has  called  for  tenders 
for  the  construction  of  a  storage  dam  at  the  foot  of  Quinze 
Lake,  the  estimated  cost  of  which  is  $511,000.  I'he  dam  will 
be  located  about  eighteen  miles  above  Lake  Temiskaming. 
It  has  been  found  that  the  most  suitable  site  for  a  dam  to 
retain  and  control  the  waters  of  Quinze  Lake,  as  well  as 
the  waters  of  Lake  Expanse,  is  near  the  head  of  two  large 
islands  situated  at  the  outlet  of  Quinze  Lake  where  the 
water  enters  the  Quinze  rapids,  thus  closing  the  three  chan- 
nels formed  by  these  islands  and  the  main  shore  on  either 
side.  The  main  or  centre  channel  will  require  a  dam  2,- 
100  feet  in  length,  the  north  channel  a  dam  250  feet  long, 
and  the  south  a  dam  of  600  feet,  making  2.950  feet  of  dam  al- 
together. The  area  of  water  that  will  l)e  controlled  by  these 
dams  will  be  96  square  miles,  with  a  reserve  capacity  of 
i:!,:^81,6:i2,000  cubic  feet  of  water.  Tenders  will  also  be 
called  this  spring  for  the  new  dam  at  the  head  of  Gordon 
Creek,  which  it  is  expected  can  be  rebuilt  from  the  present 
Lumsden  estate  dam,  for  a  cost  of  about  five  thousand 
dollars. 


A  Diesel  Oil  Plant 

The  municipal  lighting  plant  at  Yorktown,  Sask.,  is 
nearing  completion  and  is  expected  to  be  in  operation  dur- 
ing the  present  month.  Series  tungstens  will  be  used  for 
the  residential  streets  and  ornamental  posts,  similar  to  those 
installed  in   Ottawa,   for   the   business   section. 

The  prime  mo\er  in  this  plant  is  a  Mirrlees  Diesel  crude- 
oil  engine,  the  first  of  its  kind  to  be  installed  in  Canada.  It 
is  a  three-cylinder  150  h.p.  engine,  direct-connected  to  a 
Siemens  Bros.  ;i-phase.  60  cycle,  2200  volt,  257  r.p.m.,  80 
kv.a.,  revolving  field  type  alternator.  The  secondary  circuit 
is   110  volts. 


Mr.  C  W.  Abbott,  of  Pittsburg.  Pa.,  representative  of 
the  National  Metal  Molding  Company,  of  that  place,  re- 
cently gave  an  address  and  demonstration  before  the  Elec- 
trical Association  of  the  Province  of  Quebec,  in  their  room. 
Royal   .Arcanum   Chambers,   Montreal. 


38 


THE     ELECTRICAL      NEWS 


A   Bending    "Hickey"  for   Heavy  Conduit 

There  is  always  more  or  less  difficulty  in  every  large 
construction  job  where  there  is  any  amount  of  conduit,  in 
making  offset  and  other  bends  not  covered  by  the  standard 
right  angle  bends.  This  difficulty  was  surmounted  in  one 
instance  by  the  method  illustrated  herewitli.  Two  Ijlocks 
about  eighteen  inches  long  were  held  about  forty  inches 
apart  by  planks  nailed  solidly  to  the  blocks.  One  end  of 
the  blocks  was  placed  against  the  wall,  and  against  the 
other  end,  which  was  slightly  grooved,  was  placed  the  pipe 
to  be  bent.     Against  the  pipe   was  placed   the  bending   tem- 


p.issengcr,  freight  and  combination  cars.     A  new  freight  and 
a   combination  arc   due   very   shortly. 


Improvised  iiickey   loi    Hc-nding   I  ontluit 

plate,  which  in  this  instance  was  of  eighteen  inches  radius 
for  two  inch  pipe  and  nine  inches  radius  for  one  and  one- 
quarter  inch  conduit.  It  is  quite  necessary  that  the  bending 
template  have  a  "V"  shaped  groove  cut  in  it  to  prevent  the 
pipe  from  buckling.  A  regulation  track  jack  with  one  man 
on  the  lever  furnished  the  power  for  the  bending,  which  was 
done  very  quickly  and  neatly,  no  buckling  whatever  being 
noticed  in  any  of  the  bends,  some  of  which  were  almost 
at  right  angles.  Two  men  completed  fifty  bends  in  the  two- 
inch  conduit  in  a  little  over  a  day,  and  much  of  this  time  was 
lost  in  fitting  the  conduit  into  the  junction   boxes. 


Montreal   and   Southern  Counties  Extension 

The  Montreal  &  Southern  Counties  Railway  has  applied 
to  the  Board  of  Control  of  Montreal  for  permission  to  ex- 
tend its  line  into  the  heart  of  the  city.  The  request  is  for 
power  to  build  lines  on  St.  Paul.  Inspector,  Laganchetiere. 
Cathedral,  Burnside,  Stowley,  Osborne  and  Mountain  streets 
in  such  a  way  as  to  give  the  company  a  belt  line,  tapping  the 
railway  and  hotel  centres  and  accommodating  a  certain 
amount  of  summer  tourist  trade.  The  new  tracks  would  pass 
along  several  narrow  thoroughfares  and  cross  the  track? 
of  the  M.  S.  R.  several  times.  The  matter  has  been  referred 
to  the  city  engineer. 

The  same  company  is  getting  material  ready  for  the 
extension  of  its  line  from  St.  Lambert  to  Chainbly  Canton, 
Chambly  Basin  and  Richelieu,  a  distance  of  about  thirteen 
miles.  Work  will  be  begun  as  soon  as  the  frost  is  out  of 
the  ground.  A  branch  will  also  be  run  out  from 
St.  Lambert  station  to  the  Montreal  Country  Club 
and  the  golf  links,  about  a  mile  and  a  <|uartcr.  Parties  will 
also  be  sent  out  early  through  the  counties  of  Laprairie. 
Chateauquay  and  Huntingdon  to  locate  lines  for  extensions 
that  will  touch  all  the  principal  centres  in  these  counties. 
Orders  have  been  given   for  thirteen   new  coaches,  including 


Montreal   L.  H,  &  P.  Co.  Wins  Again 

An  injunction  asked  by  the  Montreal  l-ight,  Heat  and 
Power  Company  restraining  the  Montreal  Electric  Light 
Company  from  placing  poles  and  wires  in  such  a  way  as 
to  interfere  with  the  former's  lines  has  been  granted  by  Mr. 
Justice  Davidson  of  the  Supreme  Court.  The  order  en- 
joins the  Montreal  Electric  Light  Company:  "Within  one 
month  from  the  service  upon  them  of  the  present  judgment 
to  remove  all  poles  which  project  through  the  wires  of  pe- 
titioners; all  wires  whether  primary  or  secondary  (the  lat- 
ter term  including  wires  from  transformers  into  buildings 
and  wires  carrying  less  than  600  volts)  which  are  within  :i 
feet  of  the  primary  or  secondary  wires  of  petitioner's  ex- 
isting system." 


Wires  Blamed   Again 


Electric  wires  were  again  wrongly  blamed,  as  they  have 
often  been  before,  for  a  fire  that  broke  out  early  on  the 
morning  of  March  8.  in  the  Day  Xurserj'  at  Montreal.  When 
I  he  tiremen  looked  for  the  cause  they  found  electric  wires 
under  the  flooring  and  this  led  to  the  announcement  in  the 
•  laily  iiress  that  imperfect  installation  probably  caused  the 
lire.  Mr.  W.  B.  Shaw,  of  the  Montreal  Electric  Company, 
was  called  in  to  make  an  investigation,  and  discovered  that 
the  house  wires  had  never  even  been  connected  with  the  feed 
wires. 


Weekly   Luncheon  for  Electrical  Men 

The  Montreal  meml:ier>  of  the  Electrical  Association  of 
the  Province  of  Quebec  have  just  introduced  a  popular  in- 
novation in  the  form  of  a  weekly  luncheon  at  "Cooper's." 
on  Wednesday  at  noon  sharp.  Special  accommodation  at  a 
fixed    mderate   price    has    been    arranged    for    and   visitors   in 


Mr.    N.   Sitnoncau,  President 

the  trade  will  always  be  welcome  lo  j^iii  the  group.  I'opic.^ 
of  interest  lo  the  trade  will  naturally  be  the  topic  of  con- 
versation and  the  intention  i^  shortly  to  introduce  fifteen 
minute  talks  at  the  close  ni  ilie  luncheon.  It  is  desired  that 
it  be  understood  this  is  not  a  contractors'  association,  as  all 
electrical  workers,  including  supply  men,  engineers,  etc..  are 
eligible   and    welcome. 
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Will  Develop  Quinze  Rapids 

A  bill  incorporating  The  Development  Company  of  Can- 
ada has  passed  its  third  reading  in  the  Quebec  legislature. 
'The  company  is  authorized  among  other  things  to  develop 
water  power  and  produce  gas.  electricity,  heat,  or  initiate 
power  and  maintain  and  operate  power  houses  and  other 
works  for  the  production  of  electric,  hydraulic  and  other 
power  or  force,  and  to  construct  mains,  pipes  and  conduits 
for  the  transmission  of  the  product.  In  the  discussion  of 
the  bill  it  was  stated  that  the  real  purpose  of  the  company 
is  to  develop  very  extensive  water  powers  at  the  Rapids 
des  Quinze,  Pontiac  County,  and  to  sell  the  electric  and  other 
energy  to  Cobalt.  The  provincial  directors  are  given  as 
R.  H.  Weldon,  financial  agent;  Chas.  \V.  Batho  and  W.  B. 
Smith. 


Growth  of  Winnipeg  Electric 

The  following  figures  indicate  the  growth  of  the  Win- 
nipeg Electric  Railway  as  regards  passengers  carried  and 
gross  earnings  during  the  past  five  years; 


Passengers 

Increase 

Gross 

Increase 

Carried 

per    cent. 

Earnings. 

per    cent. 

1906    .. 

17,229,55(5 

31 

1.416,305 

26 

1907     .. 

20,846,317 

21 

1.722,400 

21 

lOOS    .. 

22,019,507 

5 

2,206,094 

28 

1909     .. 

26,382,773 

19 

2,623,731 

18 

1910    .. 

31,369,421 

18 

3,284,341 

25 

Increase   in   hve   years    ....        82  131 

As  it  is  probably  safe  to  assume  that  the  population  of 
the  city  has  increased  in  almost  the  same  ratio  as  the  num- 
ber of  passengers  carried,  it  will  be  seen  that  the  city  is 
making  remarkable  progress.  From  the  above  it  will  also 
be  noted  that  whereas  the  number  of  passengers  carried  has 
increased  82  per  cent.,  the  gross  earnings,  which  include  sale 
of  gas  and  electric  power,  have  increased  131  per  cent., 
showing  a  large  increase  in  the  amount  of  power  and  gas 
used  by  the  consumers,  since  there  has  been  no  increase  in 
power  rates. 


Halifax  Electric  Annual  Statement 

The  report  of  the  directors  of  the  Halifax  Electric 
Tramway  Company  as  presented  at  the  annual  meeting 
showed  net  earnings  for  the  year  $200,474.61,  an  increase  of 
$22,502.82.  The  year's  surplus  was  $102,474.61.  The  total 
earnings  for  the  year  were  $477,109.96,  an  increase  of  $30,- 
539.22.  The  operating  expenses  were  $246,633.45.  an  increase 
of  $7,028.40.  The  proportion  of  the  operating  expenses  to 
income  was  reduced  to  51.94  per  cent.  During  the  year  4.- 
848,767  passengers  were  carried,  an  increase  of  283.459. 


Kingston  Annual  Report 

The  annual  report  of  the  Kingston  light,  heat  and  power 
plant  for  1910.  shows  net  profit  of  $18,000.  The  cost  of  pro- 
ducing electricity  last  year  was  reduced  a  quarter  of  a  cent 
a  kilowatt  hour,  from  1.84  to  1.61  cents 


American  Institute  Meeting  in  Toronto 

The  260th  meeting  uf  the  American  Institute  of  Elec- 
trical Engineers  will  be  held  in  Toronto  on  April  7th  in 
lecture  room  No.  22,  Chemistry  and  Mining  Building.  Uni- 
versity of  Toronto.  W.  S.  Murray,  Electrical  Engineer,  of 
New  York,  New  Haven  &  Hartford  Railway,  will  present  a 
paper  entitled  "Analysis  of  Elcctrilication,  and  its  Practical 
Application  to  Trunk  Lines  for  Freight  and  Passenger  Op- 
eration." Mr.  Murray  is  an  authority  on  this  subject  and 
the   meeting  should  prove  of  deciilcd  iiUorest  to  all  men  in- 


terested in   railway  work.     The  meeting  is  open   to  all   who 
may  be  interested. 

A  Large  Mississippi  Development 

The  Mississippi  River  Power  Company,  formed  in  1910, 
will  build  and  operate  a  hydro-electric  plant  on  the  Missis- 
sippi River  near  Koekuk,  Iowa,  situate  about  half  way  be- 
tween Kansas  City  and  Chicago.  The  company's  plan  of 
operation  provides  for  the  construction  of  a  dam  of  solid 
masonry  some  4,700  feet  in  length.  A  power  house  will  be 
built  of  steel  and  concrete  designed  for  the  ultimate  utiliza- 
tion of  thirty  units  of  a  rated  capacity  of  10,000  h.p.  each. 
-Active  construction  work  was  begun  in  January,  1910,  and 
is  proceeding  steadily.  An  initial  development  of  120,000 
h.p.  is  planned,  to  be  completed  by  July  1,  1913.  An  ulti- 
mate capacity  of  200,000  h.p.  is  proposed  to  be  developed. 

The  Stone  &  Webster  Engineering  Corporation  will 
have  direct  charge  of  the  electrical  installation,  including 
the  transmission  and  distribution  lines.  The  board  of  direc- 
tors includes  two  Canadians,  Alexander  Laird,  general  man- 
ager Bank  of  Commerce,  and  G.  A.  Morrow,  vice-president 
Dominion   Securities   Corporation. 


Electrical  Engineering  Exhibition 

The  Third  Triennial  Exhibition  of  Electrical  Engineer- 
ing and  Machinery  is  to  be  held  at  Olympia,  London,  this 
year,  from  September  23  to  October  21,  both  dates  inclusive. 
It  is  to  be  international  in  character.  It  is  stated  by  the 
manager  that  this  exhibition  is  in  no  way  proprietary,  but 
is  a  manufacturers'  exhibition,  promoted  by  the  large  elec- 
trical manufacturers  of  Britain,  through  their  association, 
the  National  Electric  Manufacturers'  Association  (Inc.). 
All  the  exhibiting  firms  will  participate  in  the  profits,  if  any, 
arising  from  the  exhibition,  although  their  liability  is  lim- 
ited to  their  space  rental,  which  is  advertised  not  to  be  in 
excess  of  those  of  any  similar  exhibition. 

The  forthcoming  exhibition,  it  is  stated,  will  be  the 
largest  event  of  the  kind  which  has  ever  been  held  in  Eng- 
land, and  perhaps  in  any  other  country.  The  fact  that  this 
event  will  take  place  in  the  coronation  year,  it  is  urged, 
is  also  strongly  in  its  favor,  as  there  will  be  a  large  number 
of  colonial  buyers  visiting  in  London,  who  will  embrace  the 
opportunity  of  visiting  such  an  important  undertaking,  in 
which  many  of  them  will  be  keenly  interested. 


Keyless  Sockets  in   all  Bathrooms 

The  electrocution  of  Har.y  Medvvell,  a  C.  P.  R.  dining 
car  conductor,  by  touching  the  exposed  contacts  of  a  "Hy- 
low"  type  of  lamp  while  in  a  bath  tub  has  led  to  a  thorough 
investigation  of  wiring  in  residences  in  Winnipeg,  with  the 
result  that  a  by-law  has  been  passed  providing  that  all  bath- 
room lights  have  keyless  sockets,  and  be  controlled  from  a 
switch  located  outside  the  bathroom,  and  that  the  use  of 
lamps  with  bases  exposed  below  sockets  be  prohibited. 


A   Western  Wireless   System 

.■\  wireless  system  has  been  established  between  Atha- 
basca Landing  and  Little  Slave  Lake,  three  steamers  of  the 
Xorthern  Transportation  Company,  of  Winnipeg.  bein<); 
equipped  with   the  wireless  apparatus. 


.\  jury  in  the  Supreme  Court  before  Mr.  Justice  Clement 
returned  a  verdict  for  the  plaintiffs  in  the  case  of  Moore  vs. 
Vancouver,  an  action  for  damages  for  injuries  sustained  by 
the  plaintiffs.  Mr.  William  Moore  and  his  wife,  when  a  car- 
riage in  which  they  were  driving  on  Powell  street  was  struck 
by  a  street  car.  The  jury  awarded  the  husband  $1,000,  and 
the  wife  $1,500.  The  British  Columbia  Electric  Railway 
Company  was  joined  as  a  defendant. 
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Municipality  Leases  Plants  to  Private  Company 

The  Monctoii  Tramway,  Gas  (&  Electric  fompaiiy  will 
install  during  the  coming  summer  in  the  city  of  Moncton 
about  six  and  a  half  miles  of  single  track  railway  and  on 
the  36th  of  March  they  take  over  on  lease  the  electric  light 
and  gas  plants  owned  and  operated  by  the  city.  To  furnish 
current  for  tramway  they  will  install  a  motor  generator  set, 
transforming  tl.c  a.c.  current  of  the  electric  lighting  plant  to 
550   volt    d.C. 

This  company  also  own  the  natural  gas  in  Albert  County, 
ten  miles  from  Moncton.  A  main  pipe  line  will,  this  sum- 
mer, be  put  down,  through  which  the  gas  will  be  forced  at 
about  30  lbs.  pressure,  and  distributed  throughout  the  city  at 
low  pressure  in  about  thirty  miles  of  pipe.  The  prices  at 
which  they  have  offered  gas  are  attractive,  being  thirty  cents 
per  thousand  cubic  feet  for  manufacturing,  and  forty-five 
cents  for  heating  purposes.  Their  intention  is  to  use  the  gas 
for  the  present  as  fuel  under  the  boilers  at  the  electric  gen- 
erating station  and  eventually  replace  the  present  steam  en- 
gines with  gas  engines.  Mr.  E.  A.  Mitchell,  of  London, 
Eng.,  is  the  consulting  engineer  and  W.  D.  Ritchie  is  resident 
engineer,   both   being  in   Moncton   at  present. 


Reversing  Falls   of   St.  John 

About  two  miles  from  where  the  River  St.  John  enters 
the  Bay  of  Fundy  the  river  drops  over  a  fall  of  about  20  feet, 
but  as  the  St.  John  River  is  a  tidal  river  and  the  tides  of  the 
Bay  of  Fundy  are  from  30  to  60  feet  the  maximum  of  fall  is 
at  low  water  or  when  the  tide  is  out  completely.  At  flood 
tide  the  water  has  reached  the  top  of  the  fall  and  the  river 
and  tide  is  at  a  level.  At  high  tide  the  fall  is  the  other  way 
that  is,  up  the  river,  with  the  water  flowing  in  the  opposite 
direction  to  the  fall  at  low  tide.  This  makes  what  is  called 
the  reversing  falls  of  St.  John. 

A  large  number  of  plans  have  been  proposed  to  make 
use  of  the  water  power  at  the  falls,  but  without  any  of  them 
being  considered  feasible.  There  is  only  twice  in  the  twenty- 
four  hours  that  the  maximum  power  is  available,  that  is  at 
low  water  and,  of  course,  a  part  is  available  for  a  longer  or 
shorter  time.  But  at  about  half  tide  when  the  tide  and  the 
water  of  the  river  are  both  at  the  same  level,  there  is  no 
power  available.  .-\t  high  tide  there  is  also  power,  but  it 
will  need  a  second  equipment  to  make  use  of  it.  A  large 
holding  basin  is  proposed  to  inake  use  of  the  tidal  power 
but   the   very   high   cost  of  this  makes  it  almost   prohibitive 


4,000  h.  p.   on  Eel  River 

Messrs.  H.  .\.  (.'onnell  and  Geo.  McF'hail,  of  Woodstock. 
and  John  G.  Murchie,  George  A.  Murchie  and  Geo.  A.  An- 
drews, of  St.  Stephen,  are  applying  to  the  New  Brunswick 
legislature  at  Fredericton  for  an  Act  to  incorporate  the  Eel 
River  Light,  Heat  &  Power  Company.  Capital  stock,  $;;00.- 
1)0(1.  'Ihcy  are  asking  for  power  to  develop  the  water  power 
on  the  Eel  river  and  lakes  thereon  and  to  build  transmission 
lines  to  I'Vedericton,  Woodstock.  St.  Stephen,  St.  .Andrews, 
and  McAdam.  The  promoters  estimate  that  they  can  de- 
velop 4,000  h.p.  and  that  they  will  have  a  head  of  70  feet. 
If  they  obtain  their  charter  the  work  will  proceed  during  the 
coming  summer. 


Municipal    Plant   for    Edmundston 

'I'he  Town  of  iidniuniLtmi  ha.s  made  aplilication  to  the 
New  Brunswick  legislature  for  permission  to  install  a  muni- 
cipal plant.  It  is  expected  that  the  installation  will  be  put  in 
this  summer. 


Personal 

Mr.  F.  Trudel  has  been  ap]iointed  city  electrician  of  Hull, 
One. 

Mr.  L.  B.  McFarlane,  general  manager  of  the  Bell  Tele- 
phone C'ompany  of  Canada,  will  in  future  be  known  as  man- 
aging <lircctor. 

Mr.  C.  W.  Davidson,  local  manager  (jf  the  Bell  Telephone 
Company,  Ingersoll,  has  been  transferreil  to  the  district 
oftice  at   Woodstock. 

Mr.  C.  F.  Sise,  Jr.,  has  been  made  general  manager  of 
the  Bell  Telephone  Company  in  Canada.  His  former  office 
of  general   superintendent  has  been  abolished. 

Mr.  R.  Colby,  formerly  sui)erintcndent  of  the  Bethlehem 
Light.  Heal  and  I^ower  Company,  of  Bethlehem.  Pa.,  has 
been  appointed  chief  operator  at  the  power  station  on  llorton 
street.   I^ondon,   Out. 

Mr.  Chas.  A.  Magrath,  M.P.  for  Lethbridge,  recently  ad- 
dressed the  Canadian  Club  of  Montreal  on  "Western  Water 
Questions."  Mr.  Magrath  is  entirely  opposed  to  the  exporta- 
tion  of  any  of  Canada's  hydro-electric  power. 

Mr.  G.  R.  G.  Conway  has  been  appointed  chief  engineer 
for  the  British  Columbia  Electric  I^ailway  Company  and  all 
its  subsidiary  concerns.  Mr.  Conway  is  an  engineer  of  note, 
having  been  in  charge  of  the  installation  of  the  waterworks 
system  of  Aberdeen,  Scotland,  as  well  as  different  large  un- 
dertakings in   Mexico. 

Mr.  Geo.  D.  Perry  has  been  appointed  general  manager 
of  the  Great  North-Western  Telegraph  Company,  head  office, 
Toronto.  Mr.  Perry  has  been  with  the  company  since  its 
organization,  working  up  from  the  bottom.  He  is  a  Can- 
adian, born  in  Whitby,  Ont.,  and  began  his  business  career 
with  the  Standard   Bank  of  Canada. 

Mr.  M.  H.  Smith,  who  has  for  the  past  year  been  dis- 
trict manager  of  the  Xernst  Lamp  Company,  in  Montreal, 
P.Q..  has  tendered  his  resignation  in  order  to  engage  in  the 
mercantile  and  electrical  supply  business,  with  offices  in  Ed- 
monton and  Calgary,  Alta.  Mr.  W.  J.  Baird,  late  of  Business 
Systems  Limited,  Toronto,  Ont.,  will  be  associated  with 
Mr.  Smith. 

Mr.  Chas.  F.  Gray,  for  the  past  five  years  superintendent 
of  construction  for  the  Canadian  Westinghouse  Company, 
with  headquarters  at  Hamilton,  Ont.,  has  been  transferred  to 
the  Winnipeg  office  of  the  above  company  to  take  charge 
as  chief  engineer  of  the  Canadian  Westinghouse  Company's 
construction  staff,  erecting  switching  and  transforming  ap- 
paratus at  the  City  of  Winnipeg's  60,000  h.p.  hydro-electric 
plant  at  Point  du  Bois,  Manitoba,  and  the  terminal  station 
and  sul)-stations  in  the  city  of  Winnipeg.  Mr.  Gray's  head- 
i|uarters   will   be  in   the  Westinghouse   Building,   Winnipeg. 


The    British    imports      of     carbons      for      electric    lights 
atnouni   to  nearly   lifty  milli<His  a  year. 


Severe    Service    Switch. 
The    Detroit    Fuse    and    Manufacturing    Company    have 

placed  on  the  market  a  new  type  of  Detroit  switches  known 
as  the  Severe  Service  Junction  Box  Switch.  In  addition  to 
being  an  ironclad  fused  switch,  this  device  provides  for  the 
branching  out  of  circuit^  in  all  directions  and  fur  the  main 
lines  passing  entirely  through  the  box  under  the  porcelain 
base.  The  Detroit  Seveie  Service  switch  is  a  quick  make 
anil  break  switch,  positive  in  its  action,  and  controlled  in- 
stantly from  the  outside  of  a  cast  iron  box.  .Ml  working 
parts  are  of  phosphor  bripuze.  makin.L;  rust  proof  de- 
sign, and  the  switch  is  equipped  with  g.iskcts,  giving  a 
water-tight  construction.  It  can  be  installed  out  doors  or 
where  directly  exposed  to  water,  steam,  fumes,  or  any  other 
i-.Mrc'iiie  conditions.  This  switch  is  especially  desirable  for 
engine  house  service  and  is  being  adopted  by  prominent 
railroads  as  part  of  their  ciiuipment.  A  cut  of  the  new  switch 
is  shown. 
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Electric  Plant  of  I.  C.  R.  Shops  at  Moncton 

In  the  Intercolonial  Railwaj-  shops  at  Moncton,  Xew 
Brunswick,  power  for  operating  the  numerous  motors  is  sup- 
plied by  two  500  horse  power  producer  gas  engines  manufac- 
tured and  installed  by  the  R.  D.  Wood  Company,  Philadel- 
phia. The  two  corresponding  generators  are  Westinghouse 
type,  direct  connected,  three-phase,  60  cycle.  230  volts,  each 
:!00  kilowatts   normal   capacity.     .\    Bullock  motor  generator 


Chief  Eogineer  Rolfe 

set  of  200  kw.  capacity  supplies  direct  current  at  220  volts 
to  all  the  crane  motors. 

The  current  for  lighting  the  general  offices  and  shops 
is  supplied  by  a  separate  installation  consisting  of  a  150 
horse  power  Robb  engine  direct  connected  to  a  Canadian 
General  Electric  105  kw.  generator. 

The  total  number  of  motors  distributed  throughout  the 
shops  is  210,  nearly  all  of  which  are  direct  connected  to  the 
individual  machines  they  operate. 

Wiring  is  all  in  conduit  with  condulet  outlets.  Where 
wires  run  from  one  shop  to  another  all  work  is  underground. 

The  capacity  of  the  gas  plant  is  1,200  cubic  feet  per 
minute  of  producer  gas  and  220  feet  of  water  gas,  costing  a 
little  over  6  cents  per  thousand  cubic  feet.  In  the  near  future 
the    Moncton    Tramway,    Gas    &    Electric    Company    will    be 


delivering  natural  gas  in  the  city,  and  it  is  the  present  inten- 
tion of  the  I.  C,  R.  management  to  use  the  natural  gas  instead 
of  the  producer. 

The  following  figures,  indicating  the  cost  of  operation 
of  the  gas  producer  plant  during  the  last  five  months  of  1910, 
are  valuable  as  showing  the  distribution  of  the  expenses  as 
well  as  the  low  figure  at  which  such  a  plant  may  be  main- 
tained. During  the  months  of  August  and  September  the 
plant  was  only  operating  about  half  capacity,  but  it  will  be 
seen  that  during  the  last  three  months  of  the  year,  when 
conditions  were  about  normal,  the  average  cost  per  thousand 
feet  of  gas  generated  was  only  6.2  cents. 

Cost  of  Operating  Producer  Plant  for  Five  Months. 
Aug.         Sep.         Oct.         Nov.         Dec. 
$29,3.52      $304.76      $323.45      $311.10      .$284.  G5 
324.36 
39.60 
120.00 
100.00 
4.20 


Wages  . .  . . 
Coal  at  $3.85  ton  333.03 
Coke  at  $4.95  ton  39.60 
Water  Estimated  120.00 
Repairs  "  100.00 

Oil,  waste,  etc...        4.20 


395.59 

515.90 

585.20 

39.60 

39.60 

39.60 

120.00 

120.00 

120.00 

100.00 

100.00 

100.00 

4.20 

4.20 

4.20 

Generatiug  Room,  1.  C.  K.  Shops,  .Moucton,  N.  B. 

Electric  power  75.00  75.00  75.00  75.00  75.00 

Compressed   air 

on    Sundays    ..      15.00  15.00  15.00  15.00  15.00 

Capital;    interest 
and   depreciation   250.00       250.00       250.00       250.00       250.00 


Total $1,230.35  $1,232.92  $1,322.84  $1,430.80  $1,473.65 

Aug.         Sep.         Oct.        Nov.        Dec. 
Million  feet  of  gas  made  11  Viyi         21^4         21  26 

Cost    per    1,000    cubic    feet 

in  cents 11.2  9.9  6.2  6.8  5.7 

Average    cost    for   the    five    months   per   1,000    cubic   feet 
equals  7.27  cents. 

.Average  cost  for  last  three  months  equals  6.23  cents. 


Swilchhoai-d,   1.  V.  H.  Shops,  Moncton,  N.  B. 


Large  Plant  for  Japan 

Messrs.  Escher  Wyss  &  Co.  have  been  awarded  the  con- 
tract for  six  double  high  pressure  water  turbines,  complete 
with  oil-pressure  governors  and  pressure  regulators,  eacli 
designed  for  12.500  h.p.  under  a  head  of  1,100  feet.  The  two 
exciter  turbines  will  be  of  1,200  h.p.  each.  These  turbines 
will  be  installed  at  the  Kinugawa  power  station,  Japan,  which 
when  completed  will  figure  among  the  most  important  power 
plants  ever  built.  The  same  company  have  also  secured  the 
contract  for  three  single  Francis  turbines  of  1.000  h.p.  each 
and  two  exciter  turbines,  all  on  vertical  shafts,  which  are  to 
be  installed  at  the  Gokak   Mills  in   India. 
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Exhaust  Steam  Turbine  in  Regina 

To  Kegina  probably  belongs  the  honor  of  being  the  first 
Canadian  town  to  install  an  auxiliary  steam  turbine  gener- 
ator set  for  operation  on  hiw  pressure  exhaust  steam.  This 
unit  was  installed  in  Regina  on  April  1,  1910,  and  since  that 
date,  as  shown  by  the  load  curves  given  herewith,  has  proven 
its  ability  under  favorable  circumstances  of  developing  a 
load  equal  in  amount  to  that  of  the  original  engines  from 
which  it  uses  the  exhaust. 

The  original  engine  units  were  as  follows:  a  32%-in.  by 
:«)-in.,  150  r.p.ni.  Corliss,  connected  to  a  300  kw.  generator; 
an  11-in.  and  30-in.  by  14-in.,  277  r.p.m.  Ideal  engine  con- 
nected to  a  100  h.p.  generator  and  a  '.)-in.  by  9-in.  .Sturte- 
vant  engine,  180  r.p.m.,  which  operates  the  condensing  outfit 

The  turbine  unit  is  designed  to  take  all  the  exhaust 
steam  from  these  three  engines  if  necessary,  working  it 
down  from  atmospheric  pressure  to  28-in.  vacuum.  The 
turbo-generator  is  500  kv.a.  3300  volt.s.  6(1  cycle,  3-phase, 
Westinghouse  manufacture,  and  delivers  energy  to  the  same 
bus  bars  as  the  engine  units.  The  turbine  is  designed  to  de- 
velop this  full  load  with  15  pounds  inlet  pressure. 

The  load  curves  shown  are  very  interesting  as  represent- 
ing the  actual  work  this  type  of  installation  will  perform. 
By  a  special  arrangement  of  switching  the  engines  and  the 
turbines  were  placed  on  separate  graphic  recording ,  inte- 
grating wattmeters  for  a  number  of  hours  over  the  evening, 
load.  On  this  particular  occasion  the  whole  of  the  exhaust 
steam  from  the  300  kw.  engine  and  from  the  9-in.  by  >9-in. 
Sturtevant,  but  not  from  the  100  kw.  engine,  ,  was  passed 
turbine,  which  was  thus  in  competition  with  tlie  800  kw.  en- 
gine operating  non-condensing  and  the  100  kw.  engine  oper- 
ating condensing.  It  will  be  seen  that  at  peak  load  the 
capacity  of  the  plant  was  just  doubled  by  the  addition  of 
the   turbine   generator   unit. 

It  will  be  noticed  that  the  chart  of  the  engine  load 
shows   a  much   broader  line  than   the   turbine   loaA  'This  is 


partly  accounted  for  by  the  greater  sensitiveness  of  this 
instrument,  but  is  mainly  due  to  the  engine  governor  feeling 
of  the  load,  the  changes  of  steam  exhausted  being  smoothed 
out  by  some  30  feet  of  14-in.  pipe  connecting  the  engine 
and  turbine.  With  this  engine-turbine  combination  a  load 
of  934  kw.  gives  a  water  rate  of  17.35  lbs.  per  kw.  hour,  as 
measured  by  switchboard  integrating  wattmeter,  and  water 
meter  on  condensed  steam. 

There   has   been   no   difficulty   in  governing,   in   fact   it   is 


Exhaust  Steam  Unit  in  Kegina 

better  than  before  the  turbine  was  installed.  The  turbine  is 
governed  perfectly  by  the  100  kw.  unit  up  to  225  kw.  total 
load,  when  working  on  its  exhaust  along  with  cnndenser 
engine  exhaust. 

This  plant  is  operating  under  the  supervision  of  Mr.  E. 
W.  Bull,  city  electrician  of  Regina.  to  whom  we  are  in- 
debted for  the  above  valuable   data. 


3.  P.M 


3  P.M 


a  PM  7  RM  6  Pin 

Comparative  Load  (Jurvos  of  Steuin  Engines  (above)  and  Exhan.st  Steam  Tmbinc  (below) 
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The    Makers    @f    Electrical    Caeada    7 

WILLIAM  C.  HAWKINS-MANAGER  AND  ENGINEER 


Tile  man  wlio  can  successfully  develop  a  public  utility, 
whii  can  turn  darkness  into  light,  shorten  long  weary  hours 
of  rural  transportation  into  minutes,  bring  factories  into  be- 
ing by  an  ample  supply  of  power,  a  man  who  by  increasing 
the  moral  and  intellectual  capacity  of  his  fellowmen  for  pro- 
ducing good  work  causing  to  grow  not  two  only,  but  many 
blades  of  grass,  where  only  one  grew  before,  is  a  public 
benefactor  of  the  best  type  this  world  has  yet  produced, 
rankinj;  in  no  wise  second  to  any  of  the  other  professions 
which  work  often  with  more  ostentation  but  often,  in  the 
end.  with   far  less  etTect. 

It  is  one  of  the  ironies  of  this  socialistic  age  that  the  on- 
lookers, the  crowd  that  watches  the  game,  who  have  profiled 
probably  to  the  greatest  extent,  show  least  evidence  of  ap- 
preciation of  the  changes  wrought  during  the  last  few  years 
bj'  our  public  utilities.  There 
is  no  gratitude  to  the  men  who 
played  the  game;  no  appre- 
ciation of  the  fact  that  the 
participants  threw  their  wholt 
fortune  and  their  whole  life 
into  it;  no  thought  that  these 
men  played  the  game  because 
they  loved  to  win  fair  battles 
and  bring  honor  to  those  they 
served.  The  crowd  with  ut- 
ter selfishness  monopolize 
all  the  fruits  of  the  victory 
and,  adding  insult  to  injury, 
curse  the  very  men  who  have 
won  for  Canada  the  most 
jlorious  commercial  victories. 
It  is  quite  as  true  in  the 
game  of  every  day  life  as  in 
the  tield  of  sports  that  the 
man  who  plays  the  best  game 
IS  the  one  who  forgets  himself 
most  completely  in  his  desire 
to  play  fair  and  win,  for  the 
sake  of  his  town,  city  or  pro- 
vince, the  constituency  which, 
lor  the  time  being,  he  repre- 
sents. 

.\  dozen  years  ago  Hamil- 
mn  showed  little  sign  of  the 
nianufacluring  and  industrial 
activity  which  characterizes 
that  city  to-day.  It  wakened 
one  morning  to  find  light  and 

power  and  electric  railways  knocking  at  its  doors  for  en- 
trance. The  transformation  that  has  been  wrought  there 
in  the  last  decade  is  a  perpetual  monument  to  the  clear 
grit  of  the  handful  of  men  who  risked  practically  all  their 
wealth  aiu!  have  given  since  most  freely  of  their  fortune 
.iiul  their  time  to  make  Hamilton  the  progressive  city  it  is. 
It  is  [ileasant  to  note  at  this  time  that  the  citizens  appear  to 
appreciate,  above  the  average  of  to-day,  the  service  of  this 
pioneer  company  throughout  the  years  when  their  city  wa> 
in  the  making  and  refuse  to  compete  them  out  of  existence 
without  a   fair   consideration   of  their   rights. 

It  must  not  be  overlooked  that  the  industrial  proiiiincncc 
of  Hamilton  to-day  is  due  almost  in  its  entirety  to  the  fact 
that  it  got  power  before  other  cities.  The  company  which 
brought    il    in    was   a   pioneer      Tin-   development   at   De   t'cu 


Mr.  William  C.  Hawkins 


l-'alls  and  the  high  voltage  transmission  line  to  Hamilton 
was,  at  that  day's  stage  of  engineering  development,  a  de- 
cidedly venturesome  expenditure.  Further  credit,  therefore, 
is  due  this  company  for  the  educative  effect  of  their  success- 
ful installation  and  for  the  experience  gained,  which  has 
doubtless  been  a  large  factor  in  the  development  of  other 
Canadian    plants    in    more   recent    times. 

The  success  that  has  resulted  in  the  present  magnitude 
of  the  Dominion  Power  &  Transmission  Company's  opera- 
tions has  been  evidenced,  from  within,  by  the  large  and  fre- 
quent increase.s  to  capital  account  and  by  corresponding  in- 
creases in  earnings  which  have  resulted  in  the  widening  of 
the  company's  operations  in  all  of  the  various  branches  of 
electric  development,  supply  of  light  and  power,  and  street 
railway   service,   until   in   point   of   magnitude   this   enterprise 

ranks  with  similar  ones  in  the 
largest  cities  in  Canada.  In 
1S9!)  the  capital  stock  was 
$2.50,000;  it  is  now,  including 
bonds  and  preference  stock, 
aiiout  $!,«, 000.000.  During  the 
■■ame  time  yearly  gross  earn- 
ings have  increased  from  about 
.■flOO.OOO  to  $1,935,000  in  1910. 
The  plant  at  De  Cew  Falls, 
aside  trom  smaller  auxiliary 
|jlams,  is  now  developing  36,- 
000  h.p.  and  is  at  the  present 
moment  being  increased  by  the 
addition  of  two  6,400  kw.  gen- 
erating units.  The  lighting 
and  power  requirements  in 
Hamilton,  Dundas  and  Brant- 
ford  are  served,  as  well  as  in 
many  smaller  towns  and  vil- 
lages by  the  way.  Their  rail- 
way system  comprises  over  110 
miles,  includin.g  urban  and  in- 
terurban  lines  in  and  between 
the  same  cities  and  with 
branch  lines  so  arranged  that 
an  area  of  approximately  600 
square  miles  is  served  with 
modern   conveniences. 

•\nd  now  a  word  of  the 
man  who  for  a  decade  has 
been  the  central  figure  in  this 
game  of  progress,  Mr.  William 
C.  Hawkins,  the  general  man- 
ager and  secretary  of  the  company.  Mr.  Hawkins  was 
born  in  Orange,  New  Jersey,  in  1862,  attended  the  public 
school  in  Taunton,  Mass..  and  later  the  Cohannet  Grammar 
School  and  the  High  School  at  the  same  place,  from  which 
he  entered  the  Stevens  Institute  of  Technology  at  Hoboken 
and  was  graduated  a  mechanical  engineer,  with  the  degree 
M.E.  The  two  following  years  were  spent  with  the  Camp- 
bell Printing  Press  &  Manufacturing  Company  of  New 
York,  b'ollowing  this  he  was  appointe<l  assistant  engineer 
in  the  Third  Avenue  Cable  line  in  New  York  city.  In  Janu- 
ary, 1S91,  Mr.  Hawkins  entered  the  employ  of  "the  General 
Rlectric -Company  of  Scliencctad}trN.Y.,-w-Jiere  he-rendered 
valuable  service  in  a  number  of  their  subsidiary  conipa'riiesr 
the  l^lymouth  Electric  Light  &  Power,  the  Concord  Land 
&    Water    Company,    of    Concord.    N'.H  .    and    the    Columbia 
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Water  Power  Company  of  Columbia,  S.C.  Later  he  was 
engineer,  for  the  same  organization,  of  a  committee  on  local 
companies  whicli  luid  alioiii  eighty  corporations  under  its 
charge,  where  lie  had  much  to  do  with  the  reorganization 
hoth  financially  and  i)hysically  of  a  large  number  of  these, 
:iiul   with   their   later  successful   operation. 


Since  July  1,  li)()I,  he  has  had  charge  in  Hamilton,  with 
the  success  already  noted,  of  the  varied  interests  which 
now  constitute  the  Dominion  Power  &  Transmission  Com- 
pany. Electrical  Canada  in  the  making  was  indeed  fortunate 
in  securing  a  citizen  who  combined  such  forward  engineer- 
ing experience  with  such  marked  constructive  ability. 


Fig.  1 —  General  View,  Dominion  Power  and  Transmission  Company's  Oiit-door  Switching  Station  at  Bartonville. 

Hammiltoini^s    Oyt=dl©©r    Swifccliiing 


The  Largest  in  North  America — Distributing 
Falls —  Oil    Switches    only    Semi-protected 

The  Dominion  Power  &  Transmission  Company  has  just 
placed  in  operation  its  new  outdoor  switching  station  at 
Bartonville,  described  in  part  in  a  recent  issue  of  the  Elec- 
trical News.  In  this  matter  the  Hamilton  company  is  again 
a  pioneer,  for.  although  sucli  stations  are  in  operation  in 
various  parts  of  Canada  in  a  small  way,  the  Dominion  Power 
&  Transmission  Company  is  the  first  in  Canada,  and  prob- 
ably in  North  America,  to  attempt  outdoor  switching  opera- 
lions  on  such  a  large  scale.  The  value  of  such  a  station  is 
primarily  a  saving  in  cost  of  construction.  A  natural  se- 
quence, however,  to  the  fact  that  room  need  not  be  econo- 
mized is  the  wider  spacing  of  the  high  tension  apparatus, 
thus  insuring  better  and  safer  operating  conditions.  It  is 
evident  also   from   the   photographs   shown    that  an   operator 
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Centre  for  44,000  Volt  Lines  from  De  Cew 
—  All    Other    Apparatus    Quite    Exposed 

can  keep  the  various  points  in  his  station  in  better  view;  the 
better  lighting  is  also  a  factor.  The  chief  objection  seems 
to  be  the  inclemency  of  the  weather,  especially  the  Canadian 
winter. 

All  the  main  44.000  volt  lines  enter  this  station 
direct  from  De  Cew  Falls,  some  35  miles  distant,  and  from 
this  point  the  lines  radiate  out  in  different  directions  to  feed 
the   company's  varied   enterprises. 


Mclcjl'-'^ 


li.. 


I  I  i   r 


itani* 


l'"ig.  2.     Looking  up  into  buslmrs  ami  insulators 


Kig.  '.i.     Control  Switchhonnl 

The  selector  switches,  of  which  there  are  in  the  neighbor- 
h()M<l  of  13.5,  are  mounted  with  the  bus  bars  on  structural 
steel  framework.  The  oil  circuit  breakers  are  placed  on 
concrete  platforms  raised  some  three  feet  above  the  ground 
and  are  semi-protected  by  a  .'i-inch  concrete  wall  and  roof- 
ing, as  shown  in  the  figures.  The  station  consists  of  three 
separate  44,000  volt  busses,  in  which  both  incoming  and  nut- 
going  lines  may  be  connected  by  means  of  three-pole,  swivel- 
type,  selector  switches  operated  through  a  system  of  levers 
frcmi    the    ground.      Each    line   is   controlled   remotely   by   an 
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automatic  circuit-breaker,  equipped  with  selective  relays  of 
the  inverse  time-element  type,  so  that  the  several  outgoinji 
lines  may  be  >et   to  open  at  varying  time  intervals. 


Fig.  t. — Three  Groups  of  Oil  Switches 

in  addition  to  the  line  circuit-breakers  and  mounted  so 
that  it  may  at  any  time  be  used  in  place  of  any  one  of  them 
is  a  similar  breaker  which  is  used  for  paralleling  any  two 
lines  or  groups  of  lines.  The  method  of  connecting  this 
circuit-breaker  can  be  seen  by  noting  the  end  switch  shown 
on  the  control  panel.  Under  normal  conditions  the  two  in- 
coming lines,  or  trunk  lines,  are  tied  together  through  this 
breaker,  so  that  in  the  event  of  line  trouble  on  either  of  them 
it  is  automaticalh'  cut  free  from  the  switching  station  when 
the  paralleling  switch  opens. 

The  station  is  built  on  the  unit  principle,  so  that  new 
lines  may  be  taken  care  of  b5'  simply  adding  a  corresponding 
number  of  bays  with  auxiliaries,  etc. 


The  selector  switches  are  novel  in  some  particulars,  and 
were  described  and  illustrated  in  a  previous  issue  of  the 
Electrical  Xews.  They  are  made  as  a  three-pole  unit,  all  three 
poles  opening  simultaneously,  the  center  insulator  being  cap- 
able of  rotation  through  an  arc  of  70  deg.  and  carrying  the 
blade  with  it.  A  bell  crank  and  shaft  arrangement  operated 
by  a  detachable  lever  and  locking  device  controls  the  switches 
from  below.  These  switches  were  designed  and  made  by  the 
company.  The  oil  circuit-breakers  were  specially  designed 
for  this  plant  by  the  Canadian  Westinghouse  Company  and 
are  similar  to  their  regular  type  G.  .\.  switch,  with  the  ex- 
ception that  additional  insulation  and  porcelain  rain  shield> 
are  placed  on  the  condenser  bushings.  They  are  rated  at 
:;00  amperes  and  44,000  volts.  The  toggle  mechanism  is 
housed  in   a   weatherproof  casting. 

Five  photographs  of  the  station  are  reproduced  herewith. 
I'igure  1  gives  a  general  view  of  the  station.  Figure  2  is  a 
good  view  looking  upwards  into  the  high  tension  bus  bars 
and  insulators.  Figure  :i  shows  a  near  view  of  the  control 
switchboard.  Figure  4  represents  three  consecutive  groups  of 
three  each  oil  circuit-breakers.  Figure  5  is  a  close  view  oi 
one   of  the   oil   circuit-breakers. 


Trade    Publications 

Chapman  Lightning  Arrester — lor  telephone  and  tele- 
graph lines — an  illustrated  bulletin  issued  by  the  Minnesota 
Electric   Company,   Minneapolis. 

The  Hear-a-Phone — booklet  by  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  descriptive  of  an  instru- 
ment calculated  for  the  use  of  deaf  people. 

Rand  Products — catalogue  issued  by  the  Canadian  Rand 
Company,  of  Montreal,  descriptive,  with  numerous  illustra- 
tions, of  their  various  kinds  of  industrial  machinery  with 
special  application  to  construction  and  mining  operations. 

The  St.  Helens  Cable  &  Rubber  Co.  Ltd.— Electrical  cata- 
logue advertising  their  cables,  wires,  rubber  goods,  etc. 
Head  offices  and   works.   Warrington. 

Code  No.  896  Compact  Type  Magneto  Telephone — bulle- 
tin by  the  Stromberg-Carlson  Telephone  Company,  Roch- 
ester, N.Y. 

Clay  Conduit — pamphlet  issued  by  B.  S.  Barnard  &  Com- 
pany, New  York,  manufacturers  of  clay  material. 

The  First  Engineers — .Attractive  calendar  for  1911.  is- 
sued by  .\llis-Chalmers-Bullock.  Limited,  Montreal. 

Peerless  Armature  Tools  and  Car  Barn  Appliances — cata- 
logue issued  by  the  Electric  Service  Supplies  Company,  New 
York,  describing  their  railway  material  and  electrical  supplies. 

The  Federalist — The  monthly  house  organ  of  the  Fed- 
eral  Electric  Company,  Chicago. 

Detroit  Fuse  &  Manufacturing  Company. — A  well  illus- 
trated catalogue  issued  b}'  tlie  Detroit  Fuse  &  Manufacturing 
Company,  Detroit,  Mich.,  covering  their  line  of  "Detroit" 
Iron  Clad  Fuse  Switches  and  "Arkless"  Mechanical  Indicat- 
ing Enclosed  Fuses.  A  number  of  new  types  of  switches 
are  illustrated,  and  the  operation  of  the  "Detroit"  Switch 
is  clearly  shown  by  means  of  several  photographs. 

Catalogue  of  Wiring  Devices,  recently  issued  by  tbe  Bry- 
ant Electric  Company,  of  Bridgeport,  Conn.  Distributed  by 
the  Canadian  agents,  the  Northern  Electric  &  Manufacturing 
Company.   Limited. 


Fig.  a, — Close  View  W'lstiughoiisc  Oil  Switches 


Federal   Sign    System. 

The  Federal  Electric  Company,  Chicago.  III.,  has  com- 
pleted arrangements  whereby  the  sale  of  goods  manufactured 
by  the  company  will  be  handled  exclusively  by  the  Fedtral 
Sign  System  (Electric)  as  selling  agents.  The  latter  cor- 
poration has  main  ofiices  at  ")01  Home  Insurance  Building. 
Chicago,  and  22'.l-2:n  West  42nd  Street,  New  York  City,  with 
branch   offices  in   fourteen   other   large  cities. 


An  exhau>Uve  report  on  "Education  for  industrial  Pur- 
poses," has  just  l)cen  presented  to  the  Ontario  Government 
by  Dr.  John  Seath,  Superintendent  of  Education  for  that 
province.  Dr.  Seath's  experience  and  operations  in  his  life- 
long connection  with  educational  matters  in  Ontario  render 
his  conclusions  exceedingly  valuable.  The  inferiority  of 
the  artisan,  the  lack  of  intelligence  shown  in  his  work 
(which  means  lack  of  interest),  and  the  absence  of  the  fac- 
ulty of  improving  himself  beyond  a  certain  low  standard, 
are  all  factors  having  an  important  bearing  on  the  excellence 
of  the  finished  product  of  any  factory  or  industry.  Dr. 
Seath  has  worked  out  a  fairly  simple  scheme  of  education 
by  which  these  most  needy  individuals  may  be  reached  and 
has  provided  at  the  same  time  ample  scope  for  the  further 
improvement  of  the  more  ambitious.  The  report  is  lengthy, 
covering  nearly  400  pages,  and  any  review  must  necessarily 
be  more  or  less  disjointed.  Without  dealing  with  the  many 
descriptions  of  industrial  schools  as  they  are  found  in  other 
parts  of  the  world  we  quote  only,  and  very  briefly,  the  re- 
commendations   of    the    superintendent,    as    follows: 

"Having  completed  my  survey  of  the  existing  provision 
in  Ontario  for  industrial  and  technical  education,  I  now 
submit  the  changes  that  appear  to  me  to  be  necessary  if  we 
are  to  provide  as  adequately  for  the  industries  as  we  have 
long  been  providing  for  the  professions. 

"Of  those  boys  and  girls  for  whom  industrial  or  tech- 
nical training  should  be  provided,  there  are  two  main  classes: 

1.  Those  who  are  in  attendance  at  our  public,  separate, 
and  high  schools  and  who  will  enter  an  industrial  occupa- 
tion; and 

2.  Those  who  are  engaged  by  day  in  industrial  occupa- 
tions and  need  this  training,  no  matter  what  may  have  been 
their   previous  educational   opportunities. 

Of  those  pupils  who  are  in  attendance,  there  are  two 
sub-classes: 

a.  The  first  sub-class  consists  of  the  very  large  num- 
ber who  leave  school,  for  various  reasons,  at  or  before 
14;  and 

b.  The  second  sub-class  consists  of  the  comparatively 
small  number  intended  for  industrial  occupations  who  re- 
main or  may  be  induced  to  remain  at  school  for  various 
periods  after  14. 

Leaving  School  at  or  Before  14 

"Before  the  age  of  14  the  boy  is  not  ready  for  industrial 
training,  but  he  can  be  taught  to  use  his  hands  properly 
making  things  in  which  he  is  interested;  he  may  be  trained 
so  that  his  hand  and  his  brain  may  work  together;  he  may 
learn  the  value  of  accuracy  and  the  result  of  miscalculation; 
he  may  also  learn  that  nothing  but  good  handiwork  will  do 
and  nothing  but  the  best  is  good;  he  may  be  tauglit  to  e.x- 
press  himself  with  his  pencil  as  well  as  in  language,  and  in 
particular  to  make  and  to  work  from  simple  plans;  he  may 
increase  his  power  of  invention  by  designing  objects  in 
wood  or  metal;  and,  under  the  influence  of  a  competent 
teacher  and  suitable  environment,  he  may  even  realize  that 
some  forms  are  more  beautiful  than  others.  And  the  know- 
ledge and  skill  he  acquires  by  the  above  process  he  may  turn 
into  power  in  dealing  with  the  handiwork  of  his  future  trade. 
If,  in  addition,  the  other  subjects  of  the  public  school  course 
are  brought  into  closer  relation  to  the  pupil's  life  than  they 
have  hitherto  been,  they  will  become  the  best  and,  indeed, 
the  only  possible  preparation  for  industrial  work  before  the 
age  of  14. 

"For  the  girl  who  at  14  leaves  school  for  some  industrial 
occupation,  the  public  school  course  to  the  end  of  the  fourth 


form  also  needs  to  be  modified.  I'or  the  fourth  form  in  par- 
ticular, manual  training  should  consist  of  household  science 
and  art  work  and  drawing,  the  last  named  dealing  chiefly 
with  suitable  freehand  and  elementary  designing,  and  the 
rest  of  the  course,  as  in  the  case  of  the  boy,  being  intimately 
related  to  the  life  of  the  pupil. 

Boys  and  Girls   at  School  After   14 

"As  to  the  training  oi  the  important  but,  at  present, 
comparatively  small  number  of  boys  and  girls  who  remain 
or  may  be  induced  to  remain  at  school  for  various  periods 
after  14.  How  to  provide  this  training  constitutes  the  chief 
educational  problem  of  the  day.  With  their  compulsory 
attendance  and  their  co-operative  systems,  Germany  and 
Switzerland  have  made  most  advance.  Great  Britain  and 
the  United  States  are  atteinpting  a  solution.  In  Ontario  we 
are  about  to  do  so.  As  the  result  of  my  investigations  and 
experience  I  have  to  report  that,  for  this  sub-class  of  boys 
and  girls,  three  classes  of  day  schools  are  feasible  in  Ontario: 

"The  General   Industrial   School. 

"The    Special    Industrial   School. 

"The  Technical  High  School  and  High  School  Depart- 
ment. 

The  General  Industrial  School  (Boys). 

"For  this  sub-class  1  propose  General  Industrial  Schools, 
with  a  two  years'  course  to  be  increased  or  diminshed  ac- 
cording to  local  conditions.  For  such  schools  the  curriculum 
should  consist  of  shop  work  in  wood  and  metal  of  a  more 
or  less  general  character,  taking  up  about  one-third  of  the 
time;  with  drawing,  English,  book-keeping,  practical  mathe- 
matics, and  science,  all  intimately  correlated  with  the  shop 
work,  and  all  being  treated  from  the  point  of  view  of  the 
workman  and  the  industries  of  the  locality.  To  this  course 
should  be  added  a  general  outline  of  English  and  Canadian 
History  with  special  reference  to  the  history  of  trade  and 
commerce;  as  in  European  countries,  suitable  physical  exer- 
cises to  develop  a  symmetrical  body;  elementary  civics  and 
a  course  in  English  literature  to  broaden  the  mind  and  culti- 
vate the  finer  emotions.  The  General  Industrial  School 
should  be  so  organized  as  to  provide  a  suitable  foundation 
for  whatever  trade  a  boy  might  select. 

The  Special  Industrial  School  (Boys). 

'.\fter  the  course  in  •  the  general  industrial  school  the 
boy  should  pass  on  to  a  special  indu_strial  school  where  the 
course  is  not  general,  but  special;  where  the  trades  and 
similar  occupations  are  taught  with  a  view  to  making  effici- 
ent workmen,  and  where  the  work  is  essentially  individual 
and  largely  independent  of  machinery.  Such  a  school,  how- 
ever, will  not  alone  turn  him  out  fully  skilled.  There  he 
learns  the  theory  and  the  processes  of  the  trade.  By  apply- 
ing this  knowledge  in  the  shop  he  becomes  expert  and  de- 
velops speed.  When  about  l(i  the  boy  should  receive  in 
this  school  specialized  instruction  in  the  trades  and  other 
similar  occupations,  both  practical  and  theoretical,  with  cog- 
nate subjects  as  well.  Correlation  with  the  local  industries 
is  especially  to  be  desired..  The  number  of  years  to  be  de- 
voted to  such  instruction  will,  of  course,  depend  upon  the 
character  of  the  trade  and  the  necessities  of  the  pupils. 

The  Technical  High  School  (Boys). 

"Some  boys  may,  however,  take  a  technical  high  school 
course.  F'or  such,  separate  schools  may  be  provided  or  the 
(  ourses  may  form  a  department  of  the  high  school,  under 
<  ompetent  direction.  They  would  prepare  for  po.sitions  in 
i  idustrial    life    which    require    special    technical    knowledge 
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and  are  of  greater  importance  and  responsibility  than  those 
held  by  skilled  mechanics.  Those  who  would  attend  them 
would  come  from  homes  unembarrassed  by  financial  con- 
siderations, whereas  with  those  who  would  enter  the  indus- 
trial schools  wage-earning  at  an  early  age  would  be  a  neces- 
sity. The  curriculum  would  provide  for  a  two  years'  course 
taken  by  all.  followed  by  elective  two  years'  specialized 
courses,  with,  in  both  cases,  direct  applications  of  the  prin- 
ciples of  science  and  mathematics  to  practical  work,  such 
work  having  an  industrial  but  not  narrowly  vocational  char- 
acter. The  technical  high  school  is  a  necessary  function 
in  a  complete  system  of  education;  but  for  their  products 
there  would  be  little  or  no  demand  in  flntarin  for  a  good 
many  years. 

Girls  at   School  After   14. 

"Girls  who  enter  any  kind  of  industrial  employment  do 
so  earlier  than  the  boys  who  are  to  become  skilled  mech- 
anics, and  the  courses  that  result  in  wage-earning  capacity 
are  by  them  more  easily  completed  than  are  the  correspond- 
ing courses  for  boys.  We  must,  in  the  large  majority  of 
cases,  provide  an  industrial  course  specialized  from  the  be- 
ginning. In  some  localities  the  conditions  might  justify 
the  establishment  of  a  general  industrial  school  with  a  one  or 
two  years'  course  before  specialization.  Such  general  courses 
might  consist  of  English,  geography,  history,  practical 
science,  mathematics  and  drawing  (freehand  and  design- 
ing). Suitable  physical  exercises  should  be  provided.  Sec- 
ondary industrial  schools  are  also  desirable.  More  than 
one  or  two  of  such  schools,  we  are,  however,  not  likely  to 
have  in  the  near  future.  The  establishment  of  a  Faculty  of 
Household  Science  in  the  University  of  Toronto  will,  under 
certain   conditions,   hasten  the  advent  of  such   schools. 

Schools  for   Workmen    and    Workwomen 

"For  the  class  of  workers  who  cannot  attend  or  who 
have  not  attended  day  industrial  or  technical  classes,  all 
the  following  are  feasible  for  boys,  and  at  least  the  evening 
»chool  for  girls: 

"The  Apprenticeship  School. 

"The   Evening  Industrial  and  Technical   School. 

"The  Correspondence  Industrial  and  Technical  School. 

The  Apprenticeship  School, 

"The  Apprenticeship  School  is  a  modification  of  the 
part-time  co-operative  school.  In  the  latter  the  pupil,  while 
attending  school,  goes  to  the  factory  for  the  supplementary 
practical  work.  In  the  apprenticeship  school,  on  the  other 
hand,  the  factory  hand  comes  to  the  day  school.  In  the  ab- 
sence of  outside  facilities  appienticeship  schools  have  been 
established  and  maintained  by  railways  and  great  manufac- 
turing companies  themselves.  Besides  foremen  who  devote 
themselves  during  shop  hours  to  the  instruction  of  appren- 
tices, there  are  provided  within  the  establishinents  during 
working  hours  or  in  the  evenings  classes  in  which  are  taught 
the  theoretical  parts  of  the  trades,  including  drawing  and 
such  mathematics  and  science  as  are  needed  for  intelligent 
workmanship.  Conditions  may  not  now  be  favorable  to 
the  general  establishment  in  Ontario  of  such  apprenticeshij) 
schools.  One  was  establislied  last  September  at  the  Dennis 
Wire  and  Iron  Works  in  London,  and  there  can  be  no  doubt 
as  to  the  efficiency  of  the  system  as  seen  in  operation  at  the 
Grand  Trunk  Railway  shops  at  Stratford.  The  apprentice- 
ship .'•chool  has  the  advantage  over  other  part-time  systems 
of  being  operated  under  actual  business  conditions  and  by 
expert  instructors,  who  can  at  every  step  correlate  the  theory 
and  the  practice.  It  is  altogether  probable  that,  under  suit- 
able conditions,  this  type  of  school  would  be  a  partial  and 
economical  solution  of  the  problem  of  providing  skilled 
workmen. 


The  Industrial  and  Technical  Evening  School. 

"The  evening  school  has  one  great  advantage  over  the 
day  school.  It  overcomes  the  two  main  obstacles  in  the  way 
of  the  day  school — it  does  not  interfere  with  the  wage-earning 
of  those  who  attend  it;  and  it  may  be  maintained  at  a  com- 
paratively small  cost,  for  the  equipment  and  accommodations 
used  by  day  are  available  for  it,  and  the  part-time  day 
teachers  may  be  members  of  its  staff.  It  has  this  serious 
disadvantage,  that  it  is  held  when  the  mental  capability  of 
the  pupil  has  been  lessened  by  a  day  of  toil.  Moreover,  the 
young  workman  does  not  realize  the  value  of  his  opportun- 
ities, and  sacrifices  future  gain  for  present  pleasure.  This 
disadvantage  might,  however,  be  overcome  if,  as  some  now 
do,  the  manufacturer  required  his  apprentices  to  attend. 

"The  evening  school  must,  for  many  years,  be  our  chief 
reliance.  After  all,  the  devotion  of  five  or  six  hours  a  week 
to  directed  and  assisted  evening  study,  which  will  increase 
their  wage-earning  power,  is  not  so  serious  a  tax  upon  the 
ainbitious  and  healthj'  workman  and  workwoman.  Nor 
should  the  educationist  overlook  the  moral  advantage  of  such 
useful  occupation  of  the  evening  hours,  especially  to  the 
adolescent 

The  Correspondence  School. 

"I  have  found  on  enquiry  a  very  general  desire  on  the 
part  of  labor  men  that  a  correspondence  school  should  be 
provided  in  Ontario.  Even  when  we  have  secured  a  system 
of  day  and  evening  industrial  and  technical  schools,  many 
will  not  be  able  to  avail  themselves  even  of  the  evening 
classes.  There  will  also  be  small  manufacturing  centres — 
too  many.  I  fear — where  it  will  be  impossible  to  maintain 
evening  classes  eflfectively  organized  or  evening  classes  at 
all.  A  school  which  would  combine  with  class  instruction 
by  travelling  teachers  the  best  features  of  the  Commercial 
Correspondence  School  appears  to  be  a  necessity  in  this 
province.  The  combination  is.  however,  also  a  necessity; 
for,  as  is  well  known,  few  workmen  succeed  in  getting  an 
adequate  return  for  their  fees  on  the  correspondence  plan 
alone. 

A  Director  of  Technical  and   Industrial    Education 

"The  history  of  this  moveinent  has  shown  clearly  that, 
with  the  best  intentions,  but  without  competent  direction, 
boards  are  liable  to  make  serious  economic  and  educational 
blunders.  A  few  weeks'  visit  to  schools  of  the  character  I 
am  discussing  will  not  enable  the  layman  of  the  school  board 
to  settle  problems  which  require  technical  knowledge,  both 
expert  and  educational.  The  expenditure  involved  is  too 
great  and  the  interests  at  stake  are  too  important  to  be  left 
entirely  to  his  discretion. 

"I  have,  accordingly,  to  recommend,  subject  to  the  pro- 
visions of  any  general  scheme,  that  each  industrial  centre 
shall  he  regarded  as  a  separate  unit  for  the  purposes  of  or- 
ganization; and  that,  as  proposed  later  in  this  report,  the 
industrial  and  technical  school  cir  -c'l'.io!^  for  eacli  -uc'i 
centre  be  organized  by  its  board  of  trustees  under  the  ad- 
vice and  with  the  approval  of  the  Minister  of  Education. 
For  this  purpose,  I  recommend  that  this  branch  of  the  ser- 
vice shall  be  placed  in  charge  of  a  departmental  officer, 
whose  duty  it  shall  be  to  visit  eac!i  manufacturing  centre 
and  formulate  a  plan  of  organization,  after  consultation  witli 
the  school  board  and  representatives  of  the  local  industries. 
This  officer  should  have  had  technical  training  nf  a  general 
character;  and  he  should  be  an  educationist  in  sympati 
with  the  aims  and  methods  of  elcmenta.j    iidu.-trial  training. 

A  Provincial  College   for  the  More  Skilled 

"  I  he  lack  of  competent  foremen  and  the  higlier  grades 
of  skilled  workmen  is  now  probably  the  greatest  drawback 
to  the  progressive  efficiency  of  our  industries.  If  w-e  are  to 
have  high-class  workmen,  "made  in  Ontario,"  we  must  pro- 
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••"de  high-class  instruction.  1  wruild  point  out,  also,  the 
necessity  for  training  the  teachers  of  our  manual  training 
and  industrial  schools,  and  for  establishing  a  correspond- 
ence-study school  which  shall  combine  with  instruction  by 
letter  special  class  instruction  by  travelling  teachers.  1 
recommend,  accordingly,  that  an  Industrial  and  Technical 
College  be  established  and  maintained  by  the  Provincial 
Government  for  the  further  training  of  the  most  progressive 
of  our  foremen  and  skilled  workmen,  for  the  training  of 
the  teachers  of  our  industrial  schools,  and  of  pupils  who 
have  taken  the  courses  at  the  special  industrial  schools,  for 
the  conduct  of  a  modern  correspondence-study  school,  and 
for  such  other  purposes  as  may  promote  the  interests  of  the 
industrial    worker." 

Dominion  Institute   for  Industrial  Research 

Under   this   heading   Dr.   Seath's   report   outlines   import- 
ant   developments    in    the    intimate    relations    which    exist    in 


various  countries  between  the  manufacturing  establishments 
and  the  higher  technical  institutions  which  has  done  much, 
especially  in  Germany,  to  promote  industrial  emminence. 
In  many  instances  the  governments  prosecute  researches  for 
the  benefit  of  the  manufacturers,  often  with  the  assistance  of 
the  latter,  who  place  their  staffs  at  the  disposal  of  the 
scientists.  The  report  instances,  among  others,  the  Imperial 
Institute  of  Physical-Technical  Research,  of  Charlottenburg, 
which  has  for  its  object  "the  promotion  by  means  of  experi- 
ments, of  scientific  research  and  of  precise  technical  work," 
and  outlines  the  varoius  types  of  research  work  being  done 
along  manufacturing  lines  in  France,  Switzerland,  England 
and  the  United  States.  It  is  pointed  out  "that  ignorance  of 
the  best  means  of  utilizing  our  resources  has  prevented  us 
from  reaping  the  full  advantages  of  their  richness,"  and  sug- 
gests that  the  Standards  Branch  of  the  Department  of  In- 
land Revenue,  Ottawa,  might  be  made  the  nucleus  of  an  in- 
stitute to  carry  on  research  work  bearing  upon  all  the  trades 
lit   the   Dominion. 
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Located  on  South  River  -Water  Piped  Half  a  Mile — Power 
Carried    at    22,000    Volts     Pumping    Station    for  North  Bay 


During  the  last  twelve  months  the  town  of  North  Bay 
has  been  receiving  light  and  power  from  the  Nipissing 
Power  Company's  installation  on  South  River,  some  20 
miles  from  North  Bay.  The  location  of  the  power  house 
and  transmission  lines  is  shown  in  the  accompanying  figure. 

The  water  supply  is  obtained  by  tapping  the  South 
River,  some  2,500  feet  up-stream  from  the  power  house,  and 
water  is  led  first  by  an  open  canal  900  feet  long  and  then 
by  a  6-foot  wood  stave  pipe  2,300  feet  long  to  the  power 
house.  This  pipe  is  tied  every  6  inches  with  ^-inch  iron 
hoops.  Provision  is  made  for  a  second  and  larger  pipe  to 
be    installed    in    the    near    future.      The    storage    pond    above 
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the  diversion  dam  has  a  surface  of  about  one  hundred  acres 
and   is  supplied   by  a  drainage  area  of  :t.50  square  miles. 

The  present  power  house  installation  includes  two  32.5 
h.p.  each,  4.'j0  r.p.m.  Jenckcs  turbines,  to  operate  under  an 
80  foot  head,  each  turbine  being  supplied  with  a  Londiard 
governor;  these  arc  direct  connected  to  two  i.'jO  kw.,  3-phasc. 
60  cycle,  2,200  volt  generators  with  a  12J/^  kw.  12ij  volt  direct 


connecteil  exciter  on  the  end  of  each  generating  shaft;  a 
.\~i\/i  kw.  induction  motor-dri\en  exciter  set;  three  300  kv.a. 
single  phase  oil  insulated  step-up  transformers,  2.200  to  22.- 
000  volts,  delta  connected.     The  plans  provide  for  a  further 


(ienerating  Station  and  Sliind  Pipe.  .South  Kiver. 

addition  of  another  450  kw.  generator,  a  noo  kw.  generator 
and   corresponding   transformers. 

Tlie  transmission  line,  about  20  miles  long,  consists  of 
aluminum  cable  carried  on  wooden  poles.  .\  steel  cable 
running  along  the  pole  tops  acts  as  a  lightning  protector  and 
is  grounded  at  every  pole.  A  telephone  line  connecting  the 
various  parts  of  the  system  is  carried  by  the  same  poles. 

Power  is  supplied  to  the  North  Bay  Light,  Heat  & 
Power  Company,  which  distributes  light  and  power  through 
the  town,  and  is  now  ready  to  operate  a  pumping  outfit 
some  three  miles  from  the  town;  to  the  C.  P.  R.  Co.  for  oper- 
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Swilchbouid,  North  Bay — Switches  and  Transformer, 
Callander. 

ating  their  repair  shops  in  Xorth  Bay;  to  Cnllander.  where 
a  small  sub-station  is  situated,  and  to  Nipissing  village. 
Later  it  is  proposed  to  transmit  to  Powassan  and  build  a 
sub-station   there. 

The    Generating    Station. 

The  turbines  are  horizontal  type,  double  discharge.  In 
addition  to  control  by  Lombard  governors  a  three-ton  fly- 
wheel is  installed  on  each  shaft.  The  turbine  shafts  are 
both  hand  and  governor  controlled.  The  switchboard  is 
Westinghouse  manufacture.  The  usual  protection  of  elec- 
trolytic lightning  arresters  and  horngaps  is  installed,  the 
latter  being  situated  outside  the  building.  The  32,000  volt 
lines  after  leaving  the  oil  switches  pass  out  through  the 
side  of  the  power-house,  the  exits  being  protected  by  a  pro- 
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jecting   hood.     All  the   electrical   equipment  in  the   station   is 
Canadian  Westinghouse. 

Callander. 

The  main  22.000  volt  line  passes  along  the  main  street  of 
this  town,  which  is  situated  about  mid-way  between  the 
generating  plant  and  North  Bay.  A  small  transforming  sta- 
tion is  situated  here  for  the  supply  of  light  and  power.  A 
view  of  the  interior  of  this  sub-station  is  shown  in  which 
may  be  seen  the  disconnecting  switches  and  the  high  volt- 
age lines  leading  down  to  the  transformer.  The  high  tension 
side  is  equipped  with  choke  coils  and  expulsion  type  fuses. 
The  low  side  carries  hand  operated  oil  switches.  A  single 
transformer  of  50  kv.a.  capacity  has  been  sufficient  to  supply 
the  demand  to  date. 

North  Bay. 
The  sub-station  at  Xorth  Bay  contains  three  450  kv.a. 
oil-insulated,  self-cooled,  single-phase  step-down  transform- 
ers, 22,000  to  2,200  volts.  The  sub-station  is  built  in  two 
stories.  In  the  upper  one  the  incoming  22,000  volt  current 
passes  through  disc  choke  coils,  disconnecting  switches  and 
oil    switches   before   reaching   the   transformers   in    the   room 


Nipis.siug  Power  Company,  North  Hay  Sub  station     High  Tension  Kooni  and  Transformers 
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Nipissing  Power  Oouipauy — Consti  iiclioii  Views  of  2,300  Knot  Wocxl-stave  Pipe. 


below.  The  upper  storey  also  hold?  the  protective  spark 
gaps  and  electrolytic  lightning  arresters.  As  will  be  seen 
in  the  figures  the  high  tension  wires  and  apparatus  is  closed 
off  by  a  protecting  metal  screen.  All  apparatus  is  Canadian 
Westinghouse.  Distribution  throughout  the  town  was 
formerly  single-phase,  but  has  recently  been  changed  o\er 
to  three-phase.  .\  motor  driven  turbine  pump  for  supplying 
North  Ray  with  water  has  just  been  installed  some  three 
miles  from  the  town,  at  the  head  of  Trout  Lake.  The 
apparatus  at  the  pumping  station  consists  of  a  C.  G.  E.  1.50 
h.p.  motor  operating  a  Canada  Foundry  tuibine  pump. 
Power  for  this  station  is  tran^.mitted  at  2.2iiO  volts  from  the 
Xorth   Bay  sub-station. 

Another  good  cust-,i!,tr  of  the  Nipissing  Power  Com- 
pany is  the  Canadi.iii  l':u-ir:c  Railway  Company,  which  have 
extensive  locom'nr,  c-  i  epair  shops  at  North  Bay.  The  com- 
pany,   in    'iffht  i;u    ar.d    motor    requirements,    will    use    in    the 


near    future    in    the    neighborhood      of     one      hundred    horse 


power. 


Nipissing  Village. 


The  requirements  at  this  point  are  not  yet  very  heavy 
and  a  10  h.p.  motor  generator  has  been  installed  to  care  for 
the  lighting  requirements.  A  single-phase,  2,200  volt,  trans- 
mission line  connects  this  village  with  the  main  generating 
station,  a  distance  of  from  two  to  three  miles. 

The  Nipissing  plant  was  installed  by  the  engineering 
firm  of  Smith.  Kerry  &  Chace,  Toronto,  and  is  now  operated 
as  a  subsidiary  of  the  Electric  Power  Company  which  con- 
trols large  water  power  interests  in  the  Trent  Vallej'  dis- 
trict. The  manager  of  the  company  is  Mr.  Daniel  Clark,  of 
Powassan,  and  the  superintending  engineer.  Mr.  W.  H.  Mul- 
ligan. The  past  year's  uninterrupted  operation  of  this  plant 
indicates  the  excellence  of  the  supervision  being  exercised 
liv  both  of  these  oflficers. 


aooim     no 
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Current  from  Niagara  Falls — A  Neat  Little    Sub-station — Streets 
Well    Lighted    by    Tungstens — Controlled    by    Relay    Switches 


No  better  example  of  the  numerous  revolutions  being 
effected  throughout  Southwestern  Ontario,  by  the  arrival  of 
the  Niagara  power,  can  be  seen  anywhere  than  in  the  pro- 
gres.sive  little  town  of  New  Hamburg,  in  Waterloo  Countj'. 
A  badly  disabled,  overloaded  steam  generating  plant  has 
been  replaced  by  a  compact,  scrupulously  clean  and  amply 
powerful  transforming  station.  .\  few  odd  carbon  incan- 
descents  and  a  few  worn-out  street  arcs,  situated  on  the  prin- 
cipal corners  only,  rather  intensifj'ing.  by  comparison,  tlie 
long  dark  stretches  l)etween.  have  given  way  to  a  judicious- 
ly    di^triliuteii,     modern     installation     of    tWl-watt     tungstens: 


and  the  dim.  blackened,  years-old  carbon  lamps  of  the  stores 
and  houses,  their  inefficiency  magnified  by  a  voltage  often 
running  below  par.  now  vie  with  the  street  lamps  in  turn- 
ing this  bright  little  town  by  day  into  a  brighter  one  by 
night. 

Tlie- energy  is  obtained  from  Berlin,  some  14  miles  dis- 
tant, where  one  of  the  main  sub-stations  of  the  Hydro-Elec- 
tric Commission  is  situated.  Current  is  led  in  by  a  double 
circuit,  wooden  pole  line,  the  double  line  being  considered  a 
necessary  precaution,  bj-  the  commission's  engineers,  for 
llic   supply  of  a   continuous   >ervice:  it   also  allows  for  large 
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Niagara  I'owciin  Ni'W  ll.inilinig  Town— Streets  Light»'<l  by  Tungstens. 
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future  expansion.  From  Berlin  to  New  Hanil)urK  the  volt- 
age is  i:i.200;  the  transmission  wires  are  stranded  aluminum, 
about    107,00(1   circular   mils   cross  section. 

The  New  Hamburg  Station. 

All   high   tension   wires   inside   this    sub-station   are   soli<l 
aluminum  J^-in.  diam. 

The  usual  lightning  protection  of  horngaps  and  electro- 


Wooden  Rack,  Supporting  High  Tension  Wires 

lytic  arresters  is  installed  within  the  station  just  below  the 
line  entrances.  The  main  lines  also  carry  choke-coils.  The 
current  then  passes  through  oil-switches  to  three  single- 
phase,  75  kw.  transformers;  these  are  delta  connected  on 
both  sides.  Before  reaching  the  main  transformers  the 
main  lines  energize  two  small  transformers  which  operate 
an  overload  relay  for  opening  the  oil-switches  in  case  of 
line  surges,  .short  circuits,  etc.  The  switchboard  is  a  three- 
panel  blue  Vermont  marble  type,  supplied  with  ammeters, 
voltmeters,  power  factor  meter,  integrating  wattmeter  and 
a  recording  wattmeter.  Four  three-wire.  2,200  volt  distributing 
lines  pass  out  of  the  station  to  serve  different  sections  of 
the  town  with  light  and  power. 

The    accompanying    photographs    will    give    a    fair    idea 


Choke  Coils  and  Lightning  Arresters. 

of  the  arrangement  of  the  apparatus  in  the  sul)-station. 
Compactness  and  neat  construction  obtain  to  a  marked  de- 
gree. The  transformers  are  Packard  manufacture;  iho  ar- 
resters, oil-switches,  switchboard  and  auxiliary  apparatus 
are   Wcstinghouse. 


The   Street    Lighting. 

Tungsten  lainiis  only,  arc  used  on  the  streets,  60-watt 
size.  The  mode  of  suspension  is  somewhat  unusual,  as  may 
be  seen  from  the  photographs  shown  herewith.  The  brack- 
ets are  placed  at  an  angle  of  15  degrees  to  and  above  the 
horizontal,  so  that  the  lamp  points  out  at  an  angle  of  15 
degrees  to  the  vertical,  giving  the  roadway  the  advantage 
of  this  extra  illumination.  The  reflectors  used  are  slightly 
convex  so  that  the  sidewalks  are  properly  cared  for.  Along 
the  more  outlying  streets  of  the  town  these  lamps  are 
placed  on  one  side  of  the  street  only  and  about  200  feet 
apart;  one  the  main  thoroughfare  they  are  100  feel 
apart,  and  in  the  central  portion  of  the  town  and  around 
the  main  corner,  two  lamps  are  placed  on  each  pole  and  the 
poles  are  only  80  feet  apart  and  along  both  sides  of  the 
street.  Where  two  lamps  are  placed  o^  one  pole,  each  is 
suspended  by  a  separate  bracket  inclined  to  the  horizontal 
as  already  explained;  the  two  brackets  are  also  inclined  to 
one  another  at  an  angle  of  120  degrees,  each  being  at  an 
angle  of  .'SO  degrees  to  the   sidewalk. 

The  effect  of  this  arrangement  of  distribution  is  an  un- 
usually even  illumination  of  the  whole  street,  from  one  side 
to   the   other,   where  the   double   lamps  are  in  use,  while  the 
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The  Transformers  are  Delta  Connected. 

single  lamp   is  ample   and  is  being  pronounced   highly   satis- 
factory  for    the   residential    sections. 

Street    Lights    Controlled    by    Relay    Switches. 

The  plan  of  operating  the  residential  and  street  light- 
ing system  is  somewhat  unique  and  is  shown  in  the  accom- 
panying diagram.  Current  is  distributed  for  lighting  by  two 
;i-wire  lines,  2.200  volts,  to  the  service  transformers  in  differ- 
ent parts  of  the  town.  To  avoid  duplication  of  service  wires 
the  residential  and  street  lights  are  arranged  as  shown,  on 
the  secondary  side  of  the  service  transformers.  By  this 
arrangement  the  lines  A  and  B,  which  feed  into  the  resi- 
dences, stores,  etc.,  are  always  in  service,  but  the  line  C  is 
controlled  by  a  switch  in  the  sub-station,  and  is  either  in 
service  in  series  with  .\.  or  cut  out  entirely,  according  as 
the  street  lights  are  required  or  not.  This  third  wire,  C,  is 
run,  of  course,  in  sections,  one  section  to  each   transformer. 

The  diagram  indicates  also  the  method  of  operating 
these  consecutive  sections.  The  lines  B  and  C  of  (say)  the 
first  section  are  joined  through  an  electromagnet,  carrying 
a  soft  iron  core  moveable  against  gravity.  The  terminals 
of  the  lines  A  and  ("  of  the  seqond  section  are  brought  to 
such  positions  that  the  circuit  in  them  is  completed  when 
the  magnet  is  drawn  up,  i.e.,  when  the  closing  of  the  sec- 
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New  Hamburg — Street  Lights  are  Controlled  by  Relay  Switches. 
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ondary  switch  in  the  power  liou>e  energizes  the  line  C 
of  the  first  section.  The  closing  of  the  circuit  in  section  two 
operates  the  next  relay,  which  in  turn  closes  the  third  cir- 
cuit, and  so  on.  The  action  of  the  relays  is  practically 
instantaneous  and  during  the  three  or  four  weeks  they  have 
been  in  operation  have  given  every  indication  of  permanent 
reliability. 

House  Lighting. 
The  old  carbon  lamps  are  being  rapidly  replaced  with 
tungstens.  Meters  have  never  been  used  to  any  extent  in 
N'ew  Hamburg,  a  flat  rate  being  considered  more  satisfac- 
tory. This  system  will  still  prevail,  but  it  will  be  kept  under 
control  by  the  installation  of  what  is  known  as  "maximum 
demand  limiters,"  which  the  customer  will  purchase  from 
the  municipality  at  cost.  This  limiter  allows  a  certain  pre- 
determined current  to  pass  through  without  interference, 
but  if  this  fixed  amount  is  exceeded  the  limiter  operates  in 
such  a  way  as  to  render  the  service  intermittent  and  use- 
less. The  customer  will  be  charged  for  the  full  amount  of 
his  demand  limiter.  so  that  he  is  free  to  use  this  amount 
day  and  night.  As,  however,  the  customer  will  supply  his 
own  lamps,  the  waste  of  current  on  this  account  is  not  ex- 
pected to  be  great,  especially  as  the   higher  priced  tungsten 


Type  of  Lamp  Arms  u.seil  in  New  Hamburg. 

lamp  will  be  very  largely  used.  The  rate  is  75  cents  per 
100  watts  per  month,  with  a  10  per  cent,  cash  discount.  This 
plan  is  well  adapted  to  encourage  the  use  of  household  ap- 
pliances, as  if  these  can  be  operated  without  exceeding  the 
demand  at  a  time  of  day  when  lights  are  not  in  use,  no  extra 
cost  is  entailed 


Power    Distribution    to    Farmers. 

.\  number  of  progressive  farmers  are  already  negotiating 
with  this  municipality  for  current  to  light  their  houses  and 
barns  and  to  operate  small  motors.  It  is  believed  this  ser- 
vice can  be  provided  at  much  lower  operating  cost  than  in- 
ternal combustion  engines,  and  the  initial  expenditure  would 
not  differ  much  in  the  two  cases,  everything  considered. 
From  the  point  of  view  of  lighting  alone  the  Niagara  cur- 
rent would  be  many  times  more  satisfactory.  In  one  sec- 
tion there  are  about  half  a  dozen  farmers  whose  supply 
would  require  less  than  two  miles  of  service  wire,  and  it  is 
expected  the  installation  will  be  made  here  first.  No  large 
power  contracts  within  the  town  limits  have  yet  been  closed, 
but  when  the  continuity  of  the  service  has  been  satisfactori- 
ly shown,  there  are  a  number  of  factories  and  a  large  mod- 
ern milling  establishment  that  will  all  need  considerable 
blocks  of  power. 

The  design  and  construction  of  the  New  Hamburg  sys- 
tem has  been  carried  out  under  the  direction  of  Mr.  E.  B. 
Merrill,  consulting  engineer,  Toronto.  Mr.  George  Thomas 
had  the  contract  for  construction  and  has  completed  it  in 
a  thoroughly  satisfactory  manner.  The  management  of 
the  system  is  in  the  hands  of  a  board  of  commissioners,  of 
which  the  Reeve,  Mr.  J.  F.  Katzenmeier  has  been  chairman 
since  the  inception  of  the  work.  Much  of  the  credit  for  the 
installation  is  due  Mr.  Katzenmeier  on  account  of  his  un- 
tiring interest  in  the  work  and  his  determination  to  have  the 
best  the  town  could  afford. 

The  town  is  also  fortunate  in  having  been  able  to  retain 
Mr.  Geo.  Morley  as  superintendent.  Mr.  Morley  is  a  son 
of  the  owner  of  the  plant  before  it  was  taken  over  by  the 
town,  and  in  his  capacity  as  superintendent  then,  gained 
experience  in  both  an  operating  and  business  capacity  which 
is  now  proving  valuable  to  the  municipality. 


The  city  of  Edmonton  has  applied  to  the  Canadian  gov- 
ernment for  power  rights  on  the  Grand  Rapids  of  the  Atha- 
basca river.  The  plans  filed  with  the  application  show  a 
maximum  power,  if  all  dams  are  built,  of  60,000  horse  power. 
The  city  does  not  require  all  of  this  power,  and  hopes  to  in- 
terest the  provincial  government,  so  that  a  power  distribu- 
tion scheme  similar  to  that  of  the  Hydor-Electric  Power 
Commission  of  Ontario  will  be  adopted. 


.\  bill  has  been  introduced  by  Mr.  S.  Charters,  amend- 
ing sec.  15  of  "The  Local  Municipal  Telephone  Act  of  1908," 
by  substituting  "The  Ontario  Railway  and  Municipal  Board" 
for  "the  Lieutenant-Governor  in  Council."  The  .\ct  also  is 
amended  by  adding  another  section  dealing  with  the  placing 
of  any  telephone  system  under  the  supervision  of  a  Board  of 
three   Commissioners. 


Canada  purchased  from  the  United  St*tes  in  the  eight 
months  ended  Noveinber  30,  1910,  electric  insulators  and 
batteries  and  telephone  and  telegraph  instruments  valued  at 
$2,417,569,  and   only  $o:<,209   from  all   other  countries. 
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Cost   of   Industrial   Power 

At  the  January  meeting  of  the  Toronto  Section  of  the 
A.  I.  E.  E.,  an  interesting  paper  was  read  by  Mr.  Aldis  E. 
Hibner  on  the  subject  'The  Cost  of  Industrial  Power." 
The  paper  discussed  the  cost  of  power  to  the  manufacturer 
who  instals  Iiis  own  power  plant  and  showed  that,  except 
in  rare  cases,  when  all  legitimate  expenses  are  considered 
the  cost  of  power  privately  generated  is  higher  than  the 
price  at  which  it  can  be  purchased  in  the  open  market.  Mr. 
Hibner  said  in  part: 

The  cost  of  producing  power  by  large  central  station 
plants  has  been  fully  discussed  by  the  Institute,  but,  while 
some  of  the  principles  involved  are  the  same,  there  can  be 
no  direct  application  to  the  small  industrial  plants.  In  the 
one  case  we  are  dealing  with  stations  of  several  thousand 
horsepower  capacity,  in  the  latter  with  a  plant  of  a  few 
hundred.  The  central  station  is  organized  for  the  manufac- 
ture of  electric  power  and  the  plant  location  is  chosen  with 
the  object  of  producing  power  at  the  lowest  possible  cost. 
The  industrial  plant  is  organized  for  the  manufacture  of 
shoes,  or  what  not,  and  other  considerations  are  more  im- 
portant in  its  location.  The  former  has  every  possible  ad- 
vantage in  favor  of  cheap  power,  the  latter  very  often  every- 
thing against  cheap  power.  There  are  other  considerations 
which  make  the  problem  quite  different,  such  as  the  use  of 
steam  for  heating  and  industrial  processes.  It  is  not  at 
the  present  time,  as  formerly,  a  question  of  electric  drive 
versus  mechanical  drive,  for  nearly  all  the  new  private  plants 
are  electric.  What  tlie  manufacturer  wants  to  know  is, 
"shall  I  purchase  my  power  from  a  power  company,  or  are 
my  conditions  such  that  I  can  produce  it  cheaper  myself?" 
It  is  some  of  the  factors  entering  into  a  solution  of  this 
question  that  I  wish  to  discuss  in  this  paper.  Every  factory 
has  conditions  peculiar  to  itself  which  require  special  atten- 
tion and  prevent  any  general  deductions.  This  does  not 
mean,  however,  that  the  solution  of  a  typical  case  will  not 
be  of  value  in  showing  the  relative  importance  of  the  dif- 
ferent  factors. 

There  are  in  general  three  factors  involved  in  every 
industrial  power  problem,  the  investment  charges,  operat- 
ing charges  and  the  cost  of  heating.  The  investment  charges 
are  understood  to  cover  the  interest,  amortization,  insur- 
ance, taxes  and  profit  on  the  capital  invested  in  the  plant. 
The  operating  charges  include  coal,  labor,  repairs,  and  sup- 
plies. The  cost  of  heating  is  the  investment  and  operating 
charges  of  the  boiler  plant  necessary  for  heating  and  build- 
ing  and    supplying   steam    for    manufacturing   processes. 

A  typical  example  of  the  conditions  ordinarily  found, 
we  will  say,  is  the  Brown  Shoe  Company,  which  has  out- 
grown its  present  quarters  and  has  decided  lo  build  a  new 
factory  and  eventually  double  its  output.  The  building  is 
to  be  of  brick,  four  stories  high,  two  hundred  and  fifty  feet 
long  and  sixty  feet  in  width.  This  gives  a  total  of  sixty 
thousand  square  feet  of  floor  area  and  a  content  of  750, Odo 
cubic  feet. 

Now  one  of  the  first  things  which  must  be  determined 
before  starting  construction  is  whether  power  will  be  pur- 
chased or  supplied  from  a  private  plant.  The  first  step  in 
the  solution  of  this  problem  is  to  determine  the  cost  of 
heating  the  building.  A  heating  plant  is  necessary  in  any 
case,  as  the  conditions  of  manufacture  are  such  that  the  tem- 
perature of  the  building  must  be  kept  above  fifty  degrees 
during  the  winter  months.  The  following  figures  may  be 
taken  as  typical: 
Investment — 

Engine  and  producer  (A)    $11, !)()(). ou 

Generator,    switchboard,    wiring    (H)     a,500.00 

Building  (C)    2,500.00 


.     $1,011 

.1)0 

mr, 

.00 

lillH 

.00 

5  :(.'■) 

.00 

75 

.00 

12 

.50 

Fixed  Cost — 

Interest,  G  per  cent,  on  $ir,.'.i(i() 

Profit,  5  per  cent,  on  $1(),!)00 

Insurance  and  taxes,  2  per  cent,  on  $16,900... 
Amortization  on  (A),  15  year  life,  4^  per  cent. 
Amortization  on   (B),  20  year  life,  3  per  cent.    . 
Amortization  on  (C),  50  year  life,  1/2  per  cent.   . 


$2,819.50 
Operating   Cost — 240,000   kw.    Hours- 
Coal,    .S    lbs.    per   kw.    h.    at    $4.00,    .'UiO    tons    $1,440.00 

Engineer  at  $18.00 9:i6.00 

Oil    and    waste    125.00 

Repairs :)00.00 

Water i:i:j.00 

Emergency  service :i00.00 

$3,234.00 

Total .$6,053.50 

Cost    per   kilowatt    hour    .025 

Cost  per  horsepower  per  year $56.20 

The  operating  costs  of  the  producer  plant  are  only 
about  one-half  that  of  the  steam  plant.  This,  however,  is 
counterbalanced  by  the  cost  of  heating.  The  final  result 
gives  a  slightly  higher  cost  for  the  gas  producer  plant. 
The  ratio  of  the  fixed  cost  to  operating  cost  in  the  two 
cases,  however,  produces  a  very  marked  efifcct  where  the 
load  factor  is  poor.  The  only  items  affected  by  the  out- 
put of  the  plant  are  coal  and  water.  These  represent  only 
about  27  per  cent,  of  the  total  cost  as  against  50  per  cent, 
with  the  steam  plant,  the  result  being  a  very  much  higher 
cost  for  the  gas  producer  at  low  load  factors.  The  poor 
fuel  economy  on  light  loads  would  further  exaggerate  this 
effect. 

I  am  very  strongly  of  the  opinion  that  manufacturers 
lose  perspective  in  judging  of  the  importance  of  the  cost  of 
power  in  comparison  with  other  factors  in  their  cost  of 
production.  It  is  rarely  that  the  power  cost  represents  more 
than  2  per  cent,  of  the  cost  of  the  manufactured  article.  A 
saving  as  large  as  twenty-five  per  cent,  in  lUe  cost  of  power 
then  only  reduces  the  total  cost  one-half  per  cent.  Balance 
this  against  the  item  of  labor,  which  often  represents  50 
per  cent,  of  the  cost  of  production.  A  saving  of  one  per 
cent,  in  this  factor  accomplishes  the  same  result  as  a  twenty- 
five  per  cent,  reduction  in  the  cost  of  power.  It  seems  to 
me  that  the  chances  of  a  one  per  cent,  reduction  in  labor 
cost  is  greater  than  a  25  per  cent,  saving  in  power  cost, 
when  it  is  considered  that  a  manufacturer  is  quite  expert  in 
labor   matters   and   inexpert   in   power   conditions. 

Heating  Plant   Investment. 

Boiler,   piping  and   auxiliaries   (A) $1,500.00 

Building   and   stack    (B)    2,.500.00 

Total    Investment     $4,000.00 

Fixed   Cost — 

Interest  6  per  cent,   on   $4,000 $    240.00 

Insurance  and  taxes,  2  per  cent,  on  $4.000 80.00 

Amortization    on    (A),    i^/i    per   cent..    I.")    year    life.  67.. 50 

Aiiinrli/.-ilion   nn    (B).    'X   pt-r   cent.   50  year  life    ..  12. .50 


$16,900.00 


$400 . 00 
'  )i>eraling  Cost — 

Coal,    475    tons    at    .$:i.00     $1,425.00 

iMrcman    at    $15.00   per    week    780.00 

Sui)plies    and    repairs    100.00 

$2,305.00 
Total   cost $2,705.00 
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Replacement  of  the  plant  has  been  provided  for  by  a 
sinking  fund  drawing  G  per  cent,  interest  compounded  semi- 
annually, based  on  a  life  of  the  various  parts  of  the  plant 
as  given  in  the  table.  The  time  of  the  fireman  has  been  fig- 
ured for  the  entire  year,  as  steam  at  high  pressure  is  re- 
quired the  entire  year  for  industrial  purpobcs.  it  is  of  in- 
terest to  note  that  the  cost  of  coal  represents  only  a  little 
over  fifty  per  cent,  of  the  total  cost  of  heating,  and  that  a 
variation  of  twenty-five  per  cent,  in  the  amount  of  coal 
burned  causes  only  thirteen  per  cent,  variation  in  the  total 
cost. 

Having  determined  the  expense  which  is  absolutely 
necessary  in  connection  with  the  power  requirements,  the 
question  asked  is  whether  it  is  advisable  to  go  a  step  further 
and  make  the  additional  investment  necessary  for  generat- 
ing power,  or  whether  it  shall  be  purchased  from  a  power 
company.  The  answer,  obviously,  depends  upon  the  addi- 
tional cost  of  producing  this  power  and  the  rate  at  which 
power  can  be  purchased.  Having  determined  the  former, 
the  rate  at  which  power  can  be  purchased  to  advantage  is 
fixed. 

The  concern  under  consideration  has  a  maximum  de- 
mand for  power  of  100  kilowatts  (134  h.p.)  The  average 
load  is  80  kilowatts  (107  h.p.),  giving  an  80  per  cent,  ten 
hour  load  factor.  The  engine  is  a  Corliss  non-condensing, 
requiring  thirty  pounds  of  steam  per  indicated  horsepower 
hour.  The  boiler  evaporation  is  taken  at  seven  pounds  of 
water  per  pound  of  coal,  giving  a  coal  consumption  of  4.3 
lbs.  per  indicated  horsepower  hour.  The  efficiency  from 
steam  cylinder  to  switchboard  is  78  per  cent.,  giving  a  coal 
consumption  of  7.39  lb;5.  per  kw.  h.  (.5.51  lbs.  per  h.p.h.)  at 
the   switchboard.     The   factory   runs   300   days   per  year. 

Complete   Power   Plant  Investment. 

Engine,    generator,    switchboard,    wiring    (A) .  .    $5,500 

Boilers,    steampiping,    auxiliaries    (B) 5,000 

Building,    foundations,    stack    (C)     5,000 

$15,500 

Steam     heating    plant     4,000 

-Additional    for    power     $11,500 

I'ixed   Cost   of   Power    Plant — 

Interest,    6    per    cent,    on    $15,500     930.00 

Profit,    5    per    cent,    on    $11,500     S75.00 

Insurance  and  taxes.  2  per  cent,  on  $15,000..  310.00 

Amortization    on    (A)    3%    (20   year   life) 165.00 

Amortization   on    (B)   45^%    (15  year  life) 225.00 

.Amortization  on   (C)   '^Vc   (50  year  life)    25.00 

$2,230 

Fixed   cost   on    heating   plant    400 

Additional     for    power     $1,830 

Operating   Cost   of    Power    Plant   240.000    kw.    Hours — 

Coal    at   7.3'J   lbs.,   887    tons    at   $3.00    $2,661 

Banking,    181    tons    at    $3.00     543 

Xight    heating,    202    tons    at    $3.00     ...^     006 

Engineer    at    $18.00     936 

Fireman    at    $1 5.00     780 

Water     100 

Oil.    waste    supplies    150 

Repairs    200 

$5,970 

Operating   cost    of    heating    plant    2,305 

.Additional    for    power    $3,671 

Total    additional    fixed    and    operating    cost    for 

power $5,501 

Cost  per  kilowatt  hour 0229 

Cost   per   horsepower   year    $.'i1.4i) 


Among  the  items  of  fixed  cost  will  be  found  one  cover- 
ing a  profit  on  the  additional  investment  required  for  a 
power  plant.  It  is  quite  clear,  I  believe,  that  a  concern  is 
not  justified  in  investing  in  a  power  plant,  unless  the  capital 
so  invested  returns  the  same  profit  as  if  invested  in  the  most 
profitable  part  of  the  business  still  capable  of  extension. 
When  the  added  risk  is  taken  into  consideration,  I  think 
this  could  safely  be  raised  to  ten  or  fifteen  per  cent. 

There  is  nothing,  I  believe,  among  the  items  of  operat- 
ing cost  that  requires  explanation,  with  the  possible  excep- 
tion of  the  night  heating.  The  engine  is  only  running  ten 
hours  per  day.  It  is  evident  then,  that,  unless  live  steam  is 
supplied  to  the  heating  system  during  part  ut  tiie  remaining 
fourteen  hours,  the  temperature  will  fall  below  that  safely 
allowable.  This  feature  is  too  often  overlooked  by  the 
average  power  user.  He  thinks  that  if  he  installs  an  engine 
his  heat  will  cost  him  nothing,  forgettinp-  that  every  night 
his  watchman  is  turning  live  steain  into  the  heating  system 
for  a  length  of  time  depending  upon  the  temperature  outside. 

It  is  evident  from  these  results  that  if  power  can  be 
purchased  for  two  and  three-tenths  cents  per  kw.  h.,  there 
is  no  advantage  in  installing  a  steam  power  plant. 

The  Exhaust  Steam  Turbine. 

It  is  interesting  to  note  the  effect  of  the  use  of  exhaust 
steam  on  the  cost  of  power. 

If  all  the  exhaust  steam  from  this  plant  were  available 
for  industrial  purposes,  the  only  additional  investment  neces- 
sary to  produce  power  is  the  $5,500  for  an  engine  and  gen- 
erator. The  fixed  cost  on  this  amount  to  16  per  ceiit.,  or 
$880  per  year.  The  extra  operating  cost  is  an  engineer  at 
$936  and  $250  to  cover  oil,  waste  and  repairs,  giving  a  total 
of  $2,066  for  generating  240,000  kilowatt  hours,  giving  a  net 
cost  of  .86  cents  per  kilowatt  hour.  It  is  quite  evident 
from  this  that  the  amount  of  low  pressure  steam  that  can 
be  utilized  plays  a  very  important  part  in  the  cost  of  power. 

Gas  Producers. 

The  most  active  competitor  of  the  steam  engine  for 
power  production  is  the  gas  producer  plant.  This  type  of 
plant,  which  has  developed  since  1900,  has  shown  remark- 
able economy  of  coal  consumption  when  handled  by  experi- 
enced operators.  The  United  States  Geological  Survey  Re- 
port on  Gas  Producer  Plants  shows  that  for  an  average  of 
a  great  many  tests  the  non-condensing  steam  plant  requires 
2.7  times  as  much  coal  per  unit  as  the  producer  plant.  Their 
results  give  a  thermal  efficiency  at  the  switchboard  of  4.86 
per  cent,  for  the  steam  plant  and  13.5  per  cent,  for  the  pro- 
ducer plant.  The  maximum  attainable  efficiency  is  probably 
10.3  per  cent,  for  the  steam  plant  and  21.5  per  cent,  for  the 
gas  producer  under  present  conditions.  In  view  of  this 
known  economy  a  great  many  producer  plants  have  been 
installed  in  the  last  few  years. 

F'or  the  factory  under  consideration  the  conditions  will 
reciuire  the  installation  of  a  175  horsepower  engine  and  pro- 
ducer, and  in  addition  a  heating  plant  for  heating  the  build- 
ing. As  this  heating  plant  is  required  in  any  event,  the  cost 
of  heating  is  eliminated  as  a  comparative  factor  in  the 
problem.  The  investment,  fixed  costs,  and  operating  costs 
of  this  plant  are  given  below.  The  cost  of  the  plant  is  some 
higher  than  the  corresponding  steam  plant.  The  life  of  the 
plant  is  also  horter.  This  gives  a  higher  fixed  cost  than 
for  the  steam  plant. 


Mr.  N.  Simoneau  has  been  elected  president  of  the  Elec- 
trical  .Association  of  tlie  Province  of  Quebec. 

Mr.  II.  J.  Glaubitz  has  been  appointed  superintendent  of 
the  electrical  and  waterworks  departments  of  the  city  of 
London. 


Electric  Signs  In  Toronto 

By  Eugene  Creed 

Manufacturers  and  shopkeepers  know  that  it  is  to  their 
mutual  advantage  to  advertise  their  wares.  Why?  Because 
to  do  so  is  profital^le.  Publicity  pays.  The  merchant  who 
has  not  advertised  will  be  advertised  by  the  sheriiT.  is  an 
old  saying. 

It  is  not,  now-a-days,  whether  one  should  advertise  or 
not,  the  medium  of  publicity  is  the  only  question  that  agitates 
the  minds  of  all  up-to-date  business  men  The  newspaper 
is  good,  the  trade  journal  is  better,  the  billboard  has  it> 
merits,  so  has  the  circular  letter,  but,  for  local  advertising, 
standing  above  them  all,  in  a  class  by  itself,  telling  its  mes- 
sage twenty-four  hours  every  day,  is  the  Electric  Sign. 

No  city  shows  better  than  Toronto  what  electric  pub- 
licity will   do   or   can   do.      In   less   than   two  years   the   main 


streets  of  the  city  have  become  the  most  brilliant  of  any  on 
the   X'orth  American  Continent. 

Yonge  street  is  known  as  the  "Great  Bright  Way." 
Signs  flash  out  at  every  point,  impressing  upon  the  minds 
of  the  public  the  messages  they  have  been  built  and  illumin- 
ated to  send  abroad.  They  speak  silently,  but  eloquently, 
the  name  of  the  product,  place  of  amusement,  shopkeeper, 
manufacturer  or  producer.  Scintillating,  flashing,  brilliant 
fountains;  twinkling  stars;  jumping  rabbits;  racing  auto- 
mobiles; crawling  snakes;  lightning  flashes;  smoking  cigars, 
pipes  and  cigarettes;  dancing  Scots  and  illuminated  teapots, 
burn  graphically  into  the  minds  of  the  observer  messages  and 
impressions  that  cannot  be  eradicated.  The  electric  sign  has 
increased  and  is  increasing  the  volume  of  business  in  the 
older  districts,  and  augments  and   draws  trade  to  the  newer 


sections.      Torontci    seems    to    have    gone    electric    mad — and 
glad. 

The  Red  Rose  Tea  Company  has  erected  an  immense 
sign  at  the  corner  of  Yonge  and  h'ront  streets,  typifying  a 
teapot  with  the  steam  floating  upwards  and  at  intervals  the 
liquid  gurgles  from  the  spout  of  the  pot  into  a  cup.  The 
"•ign  attracts  a  great  deal  of  attention,  for  thousands  of  pefi- 


ONE 
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ONE  EMPIRE 


^,    m    ^    ^i    ^<*i 


ONE 

KIND 


pie  pass  the  corner  nightly  on  their  way  from  the  boats  to 
their  homes. 

One  of  the  most  novel  electric  signs  ever  erected  in 
(  anaila  has  been  hung  on  the  facade  of  a  building  on  Ade- 
laide street  west,  for  Fountain,  the  cleaner.  The  word  "Foun- 
tain" is  in  eighteen-inch  letters,  running  perpendicularly, 
while  at  the  bottom  are  the  words  "The  Cleaner,"  in  sixteen- 
inch  letters.  Across  the  top  are  the  words  "My  Valet."  Over 
all  is  an  immense  electric  fountain.  This  sign  was  built  by 
Death  &  Watson,  after  the  design  was  submitted  to  Mr. 
Fountain  by  one  of  the  sign  experts  of  the  sales  department 
of  the  Toronto  Electric  Light  Company.  The  sign  is  at- 
tracting a  great  deal  of  attention,  and  for  the  amount  of 
circulation  secured  is  far  cheaper  than  any  other  advertis- 
ing medium  that  Mr.  Fountain  could  employ. 

r)n  Bingham's  sodawater  sign  the  name  "Bingham"  is  in 
eighteen-inch  letters,  running  vertically,  while  a  flowing 
stream  from  a  sodawater  tap  fills  a  glass  at  the  bottom  of 
the  sign.  The  whole  is  about  fifty  feet  high  and  about  four 
feet  in  width. 

The  Holman  Electric  Sign  Company  has  installed  for 
the  Welsh  Range  Company  a  magnificent  sign  on  Queen 
street  west,  while  the  C)ntario  Diamond  Company  and  Wil- 
liams, the  optician,  have  erected  immense  signs  that  attract 
a  great  deal  of  new  business. 

Ryrie   Brothers   have   removed    their   immense   sign   from 


Holy  Trinity  Church!  (BREDIN'S 
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the  corner  of  Sinner  and  Yonge  streets  and  have  put  up  a 
six-foot  letter  affair  on  the  roof  of  their  building  at  the  cor- 
ner of  Yonge  and  Temperance  streets. 

The  Salada  Tea  people  have  erected  a  four-foot  electric 
sign  at  right  angles  to  their  building  on  Yonge  street.  They 
will  retain  their  ten-foot  letter  sign,  which  overlooks  the  Baj'. 
and  is  easily  read  by  visiting  Americans  and  others  entering 
Toronto   through   the  water  gate. 

Fairweather's  sign  on  Yonge  street  is  one  of  the  most 
striking  in  the  city.     The  firm's  name  is  in  twenty-four  inch 
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letters,  running  perpendicularly,  being  surmounted  by  a  burst 
of   falling   stars,   which   is   lighted   from   a   rocket. 

The  "Saturday  Night"  sign,  located  at  the  corner  of 
Queen  and  Yonge  streets,  has  attracted  more  attention  than 
any  electric  sign  that  has  been  erected  in  the  whole  Do- 
minion. 

There  is  talk  of  a  sign  duplicating  the  t'hariot  f^ace  sign 


in  Detroit:  in  fact  the  roof  has  been  rented  for  the  proper 
ilisplay  of  this  sign,  and  the  builders  are  only  waiting  for 
permission  from  the  city  architect  to  report  on  the  strength 
of  the  structure  which  is  to  bear  the  framework. 

On  the  roof  of  one  of  the  prominent  buildings  on  Yonge 
street  has  been  erected  an  immense  racing  automobile  sign 
for  the  Tudhope  Motor  Car  Company.  This  sign  was  oper- 
ated during  the  Electrical  Show  and  for  a  few  days  after,  but 
will  be  replaced  by  an  immense  bottle  and  glass  advertising 
0"Keefe's  beer,  the  stream  from  the  bottle  will  alternately 
fill  and  refill  the  glass. 

The  Imperial  Tobacco  Company  have  two  immense  signs 
on  Yonge  street,  advertising  their  famous  brand  of  cigarettes. 

Applegath  is  known  to  every  visitor  to  the  city  because 
he  uses  electricity  for  sign  and  outline  work. 

The  most  striking  electric  sign  at  the  Exhibition  last 
year  was  the  one  erected  over  the  Toronto  Electric  Light 
Company's  booth,  reading  "Electricity  makes  the  Sad  Iron 
a  Glad  Iron."  An  iminense  flat-iron  burned  constantly.  The 
red  border  around  the  iron  was  given  a  snake  effect,  and  the 
scroll  work  at  the  corners  was  in  green  lights  with  a  waving 
flash. 

The  Toronto  Electric  Light  Company  sell  electricity  for 
advertising  purposes  to  the  merchants  of  Toronto,  and  guar- 
antee circulation.  Representatives  of  the  company  were  sta- 
tioned at  diiiferent  points  in  the  city,  where  they  counted  the 
number  of  people  passing  these  points  between  the  hours  of 
.i.30  and  9.30  p.m.  The  figures  were  shown  to  prospective  ad- 
vertisers and  the  results  are  to  be  seen  by  any  promenader 
along  Yonge,  Queen,  King,  College,  Bloor,  Parliament,  Ron- 
cesvalles,   or   any   of  the   business   streets   of   the   city. 


Wire  and  Cable  Contracts. 
The  Wire  &  Cable  Company  of  Montreal  have  recently 
concluded  contracts  with  Western  Canada  governments  and 
municipalities  as  follows:  the  cities  of  Saskatoon  and  Leth- 
bridge,  weather  proof  wire;  Edmonton,  rubber  covered  wire 
and  lead  covered  telephone  cable.  The  government  of  Al- 
berta, Manitoba,  and  Saskatchewan  have  ordered  quantities 
of  lead  covered  telephone  cable,  rubber  covered  wire  and 
bare  copper  line  wire.  The  coinpany's  business  in  Eastern 
Canada  is  reported  to  be  very  satisfactory  and  promising. 


•SM.  Agents. — .\  Birniingham  firm  manufacturing  brass 
gas  fittings  and  electrical  accessories,  chandeliers,  brackets, 
etc.,  desires  to  get  into  communication  with  Canadian  im- 
porters,  and    to   appoint   agents. 


Notes   on   the   Loading   of  Telephone  Cable 
and  Open  Wire  Circuits 

By  Samuel  R.  Paikfr. 

The  subject  of  loading,  or  inserting  inductance,  to  im- 
prove transmission  over  long  distance  circuits,  whether  for 
telephone  or  telegraph  work  or  for  power  transmission,  is 
by  no  means  new,  Oliver  Heaviside  having  gone  into  the 
subject  theoretically  in  1887.  From  that  date,  however,  no 
practical  steps  of  importance  were  taken  to  work  out  the 
theory  of  loading  till  M.  I.  Pupin  in  1890  showed,  from  tests 
made,  the  feasibility  of  installing  series  inductance  coils  on 
working  lines  to  improve  their  transmission.  Although  the 
subject  of  loading  has  come  prominently  to  the  front  in 
recent  years,  information  on  it  is  very  scattered.  The  object 
of  these  notes  is  to  show  why  loading  improves  the  trans- 
mission, and  also  some  of  the  methods  of  calculation  for 
obtaining  the  best  results   on  various  circuits. 

The  efficiency  and  limiting  distance  of  speech  of  the 
telephonic  circuit  for  long  distance  transmission  depends  on 
the  magnitude  and  mutual  relations  of  the  following  elec- 
trical quantities,  namely — capacity,  inductance,  resistance, 
and  leakage  conductance.  The  essential  difference  between 
long  and  short  distance  transmission,  is  that  on  long  lines 
the  electrical  speech  impulses  are  transmitted  in  the  form 
of  electromagnetic  waves,  while  on  short  lines  the  reflec- 
tion of  the  impulse  at  the  terminal  instruments  interferes 
with  the  a<lvance  of  the  wave  crest,  preventing  these  waves 
from  forming. 

As  each  sound  transmitted  over  the  telephonic  circuit 
has  a  definite  frequency,  amplitude  and  wave  form,  it  will  be 
readily  seen  that  the  speech  impulses  take  the  form  of  a 
very  complicated  number  of  superposed  vibrations  or  waves 
of  diiiferent  frequencies;  these  impulses  as  they  progress 
along  the  line  are  subjected  to  two  deteriorating  influences, 
namely,  attenuation  and  distortion.  The  quality  of  the 
speech  transmitted  depends  on  how  the  frequency  or  pitch, 
amplitude  or  volume  and  wave  form  or  timbre  of  the  sound— 
which  affects  the  articulation— are  reduced  or  changed  by 
these  two  deteriorating  influences. 

The  attenuation  of  the  wave  is  a  falling  away  of  the 
amplitude  due  to  a  certain  amount  of  energy  being  dissi- 
pated by  the  ohmic  resistance  P  R,  by  the  shunting  eflfect 
of  leakage  from  the  line  and  by  the  reaction  from  the  in- 
ductive action  upon  surrounding  bodies.  Attentuation  in  it- 
self is  not  harmful  if  not  carried  too  far,  as  a  receiver  will 
convey  an  intelligible  conversation  when  the  amplitude  is 
reduced  to  one  per  cent.,  if  there  is  no  distortion  of  the 
wave  form. 

Distortion  is  due  to  the  capacity  and  iiuluclance  of  the 
cable  or  wires  afifecting  unequally  the  waves  of  different  fre- 
quencies composing  the  speech  impulse,  thus  altering  the 
relative  position  and  proportion  of  the  subsidiary  waves, 
which,  in  long  distances,  causes  the  wave  form  or  special 
(|uality  of  the  sound  to  be  lost  and  the  words  to  become  in- 
distinguishable, even  though  the  volume  of  the  sound  may 
he  large.  Capacity  causes  retardation  in  the  speed  of  trans- 
mission, causing  a  lead  in  phase;  it  also  levels  down  the 
higher  periodicities  of  the  waves,  so  that  in  lines  of  high 
capacity  the  waves  of  high  pitch  may  be  wiped  out  alto- 
gether and  only  low  pitched  sounds  transmitted  correctly. 
Inductance  may  be  represented  as  the  inertia  of  the  circuit; 
it  tends  to  prevent  any  rapid  change  in  the  transmitted  wave, 
and  cau.ses  a  lag  in  phase.  Thus  while  capacity  produces 
a  lead  in   the  resultant  wave,  inductance  causes  a   lag. 

The    theory    of   loading   being   to    so   balance   inductance 


and  capacity  in  a  circuit  that  they  neutralize  each  other; 
the  circuit  in  which  inductance  completely  neutralizes  capa- 
city at  all  periodicities  is  distortionless,  the  speech  impulses 
being  only  subject  to  attenuation;  that  is,  in  an  ideal  circuit 
of  this  kind,  the  speech  wave  at  the  receiving  station  would 
be  an  exact  reproduction  of  the  speech  wave  at  the  trans- 
mitting station,  with  a  reduced  amplitude  depending  on  the 
distance  between  the  two  stations  and  the  resistance  and 
leakage  conductance  of  the  circuit.  A  complete  Ijalance  be- 
tween capacity  and  inductance  for  any  one  periodicity  can 
be  oljtained  when  the  resultant  wave  produced  by  capacity 
leads  by  the  same  current  as  that  produced  by  in<luctance 
lags  behind  the  impressed  electromotive  force.  This  will 
he  readily  seen,  as  the  distorting  effect  due  to  capacity  and 
inductance  will  have  their  maximum  and  zero  values  at 
the  same  points,  but  with  opposite  signs,  that  is,  when  the 
distorting  capacity  effect  is  at  a  positive  maximum  the  dis- 
torting inductive  effect  will  be  at  a  negative  maximum;  and 
the  impressed  electromotive  force  for  any  one  frequency 
will  be  in  phase  with  the  current,  thus  giving  the  best 
efficiency. 

As  capacity  is  evenly  distributed  along  the  line  to  neu- 
tralize it.  inductance  must  be  as  evenly  distributed  as  pos- 
sible. To  get  the  best  results  the  inductance  should  be  in- 
troduced into  the  circuit  at  certain  short  pre-determined 
intervals,  depending  on  the  wave  length.  From  experimental 
tests  it  has  been  found  that  where  the  wave  front  passes 
from  7,1)00  to  lli.OOO  coils  per  second  very  good  results  have 
been  obtained.  Pupin  has  worked  out  a  mathematical 
formula  by  means  of  which  he  is  enabled  to  determine  the 
maximum  distances  which  the  added  balancing  coils  joined 
in  series  to  the  line  should  be  placed  apart  in  order  to  ap- 
proximate in  efficiency  to  an  equal  uniformly  distributed 
inductance. 

The  theoretically  perfect  loading  coil  should  have  the 
same  effective  resistance  for  all  essential  periodicities  of  the 
telephonic  wave,  to  eliminate  the  distortion  in  the  coil,  but 
such  a  coil  cannot  be  obtained  in  practice.  The  coil  must 
have  a  certain  inductance  and  must  consist  of  several  turns 
of  wire  and  to  reduce  attenuation  the  resistance  must  be 
kept  as  low  as  possible.  This  can  be  most  easily  effected 
by  introducing  an  iron  core.  If  the  coil  is  entirely  of  cop- 
per the  effective  resistance  for  frequencies  within  the  range 
of  telephonic  periodicities  will  correspond  to  the  loss  due 
to  eddy  currents  in  the  copper;  if  the  core  is  of  iron  or 
other  magnetic  materia!  additional  losses  will  be  introduced 
due  to  eddy  currents  in  the  core  as  well  as  hysteresis  losses 
in  the  iron.  As  it  is  impossible  to  eliminate  these  losses  the 
cITective  resistance  will  vary  at  different  periodicities  and 
produce  distortion  losses  in  the  transmitted  wave. 

Practical  and  commercial  reasons  demand  that  an  iron 
or  other  magnetic  core  be  used,  and  as  the  tendency  of  the 
higher  effective  resistance  of  the  iron  cored  coils  is  only  to 
suppress  and  reduce  the  higher  periodicities  of  the  voice 
wave,  which  is  found  not  to  appreciably  affect  the  quality  or 
intelligibility  of  transmission,  the  advantage  of  a  wholly 
copper  coil  is  not  markedly  noticeable.  The  best  coil  to  use 
is  one  that  gives  the  re(|uired  inductance  with  the  largest 
time  constant  L/K,  together  with  the  smallest  size. 

In  loading  a  line  several  considerations  have  to  be  borne 
in  mind.  The  velocity  with  which  electromagnetic  waves  are 
propagated  i.vcr  a  line  depends  on  the  values  of  R,  C  and  L. 
The  greater  the  value  of  h  the  less  the  velocity,  and  the 
shorter  the  wave  length  for  any  one  frequency  of  alternation, 
lint  when  the  wave  length  is  small  the  number  of  coils  for 
any  given   length  will   be  large,  as  every  wave  length  has  to 
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be  loaded  with  a  certain  number  of  coils  to  get  the  best 
cfticiency.  thus  making  the  cost  of  loading  prohibitive.  For 
this  reason  when  loading  a  line  the  greatest  amount  of  at- 
tenuation to  be  allowed  on  a  line,  or  the  coeflicient  of  at- 
tenuation, should  be  determined,  and  1.  calculated  to  give 
this  attenuation,  thus  giving  the  greatest  efficiency  with  the 
least  added  inductance,  therefore  the  greatest  wave  length 
and  the  least  number  of  coils. 

.\nolhcr  point  is  that  where  the  coils  are  not  evenly 
spaced  the  efficiency  of  the  line  is  reduced  very  appreciably, 
due  to  rellection  between  the  coils.  If  1  equals  the  dis- 
tance between  coils,  the  first  and  last  coil  on  a  loaded  line 
should  be  placed  '/•\  miles  from  each  end.  thus  giving  the 
line  a  tapered  effect;  this  also  keeps  the  spacing  even  if  at 
any  time  it  is  desired  to  join  two  loaded  lines  in  series. 

One  of  the  difticidties  encountered  on  loaded  lines  is 
terminal  loss,  due  to  the  reflection  of  the  speech  impulse  at 
points  of  non-uniformity  in  the  line,  such  as  a  point  where 
a  loaded  aerial  circuit  is  joined  to  a  cable.  It  has  been  sug- 
gested that  by  tapering  the  coils  this  can  be  overcome. 
Tapering  meaning  to  reduce  the  inductance  gradually  at  both 
ends  of  the  line,  keeping  the  spacing  of  the  coils  the  same. 
Reflection  also  takes  place  at  points  where  the  instruments 
are  bridged  directly  across  a  loaded  line.  It  has  been  claim- 
ed that  transmitting  instruments  for  loaded  lines  should  have 
a  higher  impedance  than  those  for  non-loaded  circuits.  The 
advantage  of  using  apparatus  of  a  higher  impedance  for 
loaded    lines    is    most    readily    seen    when    considering    the 
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transmitter    end    impedance    of    a    very    long    overhead    line. 
For  unloaded  lines  this  impedance  is  from  600  to  TOO  ohms, 
but   for   loaded   lines,   seeing   that   inductance    has    been   ad- 
ded, this  figure  should  be  greater.    The  amount  of  inductance 
per  mile  necessary  to  completely  balance   capacity  at  a  fre- 
quency  of   about   SOO    cycles   per    second    on    aerial    wires   is 
roughly    4.4    henrys.    and    that    for    cables    about    0..^    henrys. 
From  these  figures  it  will  be  seen  that  for  any  given  amount 
of  added  inductance  the  increased  efficiency  of  the  cable  will 
be  much  greater  than  that   of  the  aerial   wires. 
Some  Methods  of  Calculation. 
Coming  now  to  a  consideration  of  some  of  the  method> 
of  calculation   for  obtaining  the  best  results  on  various  cir- 
cuits, the  first  point  to  be  considered  is.  what  frequency  can 
be  taken  as  representing  the  average  for  all  speech  waves? 
In    the    discussion    on    a    paper    on   "Loaded    Telephone 
Lines   in    Practice,"   read   before   the   Electrical    Congress   at 
St    Louis   in    1904,   by   H.  V.   Hayes,   it  was   shown   that   an 
underground    telephone    circuit   when    used    for    transmitting 
speech  waves  having  frequencies  ranging  from   100  to  2,000 
cycles    per    second,    behaves,    in    regard    to    attenuation,    as 
though  it  were  operated  at  a  single  frequency  of  800  cycles 
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per  second  or  an  angular  velocity  of  j,0:i.)  radians  per  sec- 
ond. In  an  alternating  current  circuit  the  difference  of  po- 
tential Vd  between  the  wires  of  a  loop  at  d  miles  is  equal 
to  the  difference  of  potential  at  the  sending  end  Vo  x  e  -"J 
and  Vd  lags  behind  \'o  by  an  angle  ad.'  where  the  letters  a 
and   B  are  constants  and 

a  =  V  [Kj  V  -i  (R'  +  P'  L')  IS=  +  p''  C")  1   —  J4  (RS  -p=CL)] 
B=v  l!/,v'  -i  R=+p=L^')   (S-'+p^C-)  \  +/2  (RS  —  p=  CL)] 
a  being  the  velocity   constant,   H   being  the  attenuation  con- 
stant.    (Oliver   Heaviside's    Electrical    Papers,    Vol.  IL). 
The   meaning  of  all   symbols   used  is   as  follows: 
\i_ — is   the   resistance   per  loop   mile   in   ohms. 

S is  the  leakage  conductance  per  loop  mile  in  ohms. 

(j_is  the  mutual   capacity  per  loop  mile  in  farads. 
L_is  the  inductance  per  loop  mile  in  henrys. 

p is   the  angular  velocity  in  radians  per   second. 

e is  the  base  of  the    Xaperian   logarithms   (2.718). 

(1 — is  the   distance  in   miles. 

J — is  the  distance  between  coil-  in  miles. 

a — is  the  velocity  constant. 

B — is  the  attenuation  constant. 

\v — is  the  wave  length  in  miles. 

p is  ratio  of  circumference  to  diameter   (3.1416). 

As  the  expressions  for  the  constants  "a"  and  "B"  are 
somewhat  unwieldly  it  is  proposed  to  simplify  them  as  much 
a>  possible. 

.\s  the  leakage  conductance  for  aerial  wires  would  not 
be  more  than  1.0  .k  l/lO"  and  for  cable  not  more  than  1.0  x 
1/10',  S  can  be  neglected  which  reduces  these  constants  to— 

a  =  V  [^pC   \   V  (R=  -f  P=L=)  -f  pL  1  1   an,l    (D 

B  =  \'[y2pC    \   V(R=  -J-  P=L=)  —  pL  1  1      (1) 

In  aerial  wires  where  the  lesistance  is  small  compared  to 
pL  these  will  be  simplified  still   further  to 

a  =  p   V(CL) (2) 

1-!  =  R/2   V    (C/Ll (2) 

In  an  unloaded  cable  where  pL  is  Muall  compared  with 

K,  a  and  B  equal  approx.    v'    (^p  CR) •■    •••      (■*'' 

(This  result  is,  however,   not  correct  to  within  .■>%). 
In  a  loaded  cable  pL  cannot  be  neglected  and  equation 
(1)  must  be  used  for  a  and  either  (11  or  (2)  tor  B. 

The  attenuation  factor  is  c  ':  ;  from  this  the  ampli- 
tude can  be  calculated  at  any  distar.c.':  assuming  the  ampli- 
tude to  be  1  to  begin  w^ith.  at  d  miles  it  will  be  e -"' 

To  find  the  balancing  inductance  for  any  circuit,  by  treat- 
ing the  speech  wave  as  a  simple  alternating  current  having 
a  frequency  of  SOO  cycle>  per  second,  tlie  angle  A  of  lag 
due  to  inductance  is  such  that  tan  .-\  =:  pLI/RI  :=  pL/R, 
the  reactance  being  pL  and  the  angle  of  lead  due  to  capacity 
being  such  that  tan  .\  =  — l/pCR,  the  reactance  being 
— 1/pC.  Where  inductance  and  capacity  are  both  present, 
as  in  a  telephonic  circuit  tan  .\  =  (pL  —  l/pC)/R,  the  re- 
actance being  pL  —  l/pC. 

But  as  capacity  and  inductance  produce  opposite  effects 
they  neutralize  each  other  when  pL  —  l/pC  =  0  or  when 
pL  =  1/pC  therefore  L  (the  balancing  inductance  for  any 
one  periodicity)  =  l/p'C.  When  this  balance  is  set  up  the 
circuit  is  non-inductive  and  the  current  simply  obeys  Ohm's 
Law.  that  is,  only  attenuation  takes  place,  the  circuit  being 
distortionless;  but  as  the  periodicity  of  a  telephonic  speech 
wave  is  not  constant,  it  will  be  seen  that  under  no  conditions 
can  a  telephonic  circuit  be  made  absolutely  distortionless. 
Seeing  that  it  is  absolutely  impossible  to  get  a  distor- 
tionless wave  for  all  periods  common  to  telephonic  speech, 
these  figures  for  L  where  it  equals  l/p'C  can  be  taken  as 
the  limiting  values  for  loading,  the  efficiency  decreasing  be- 
yond this,  the  distorting  effect  being  a  purely  inductive  one. 
In  telephone  practice  all  that  is  required  is  a  certain 
standard  of  transmission,  there  being  no  object  in  increas- 
ing the  efticiency  beyond  that  i>oiiit.  A  definite  standard 
of  transmission  is  represented  by  a  definite  attenuation  con- 
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stant    H.    (lliis    does    not    take   into   acconnt    the    articulation, 
merely   tlic   volume   of  sound   transmitted). 

An  Illustration. 

'I'aUing  an  example.  To  find  the  amount  of  inductance 
to  be  added  so  that  the  speaking  efficiency  of  a  No.  8 
B.  VV.  G.  copper  circuit  at  1600  miles  will  equal  the  unloaded 
speaking  efficiency  at  1200  miles  (limiting  distance  of  speech 
approximately). 

The  attenuation   constant   for  1200  miles  equals  approxi- 


Curve  2 

mately  3.:i  x  1/10';  therefore  the  attenuation  constant  B 
necessary  at  1600  miles  to  give  the  same  speaking  efficiency 
equals  :j.S  x  1200/1(500  x  lO"  =  2.84  x  l/lO"  and  taking  B  = 
R/2V(C/Li=.00284;  L=(K  +  Rc)=  x  C/4  x  .00284  henrys 
per  loop  mile. 

The  amplitude  at  the  distant  end  equals  e -Bj  =  l/e«'' 
:=   I/'JO  =  l.U'/r    of  transmitting  end  amplitude. 

From  these  figures  it  will  be  seen  that  Re  the  apparent 
resistance  of  the  coils  greatly  aflfects  the  value  of  B,  and 
thus,  although  loading  improves  the  articulation,  it  reduces 
the  volume  of  the  sound  or  the  amplitude,  and  as  the  value 
kc  increases  with  the  inductance  of  the  coils,  it  will  be 
readily  seen  that  if  a  line  is  overloaded  or  loaded  more  than 
absolutely  necessary  to  get  the  standard  of  transmission  re- 
quired, you  are  reducing  the  efficiency  of  the  circuit  instead 
of  increasing  it  for  long  distance  transmission,  as  if  the  am- 
plitude is  reduced  too  far,  although  the  articulation  is  good, 
tclephonically  speaking,  the  circuit  will  be  inefficient.  When 
the  value  of  Bd  is  such  that  e- -i"  =  100  or  Bd  =  4.00511 
the  limiting  point  at  which  loading  is  commercially  of  value 
has  been  reached.  From  this  it  will  be  easy  to  calculate  the 
most  economical  value  of  H  and  thus  the  right  amount  of 
loading  necessary  to  cut  into  a  circuit  of  any  given  length 
to  give  the  best  efficiency 

Best    Spacing    for    Coils. 
Considering    now    the    best    spacing    for    the    coils;    Pro- 
fessor   Pupin   has   worked   out   a   formula   for   the   maximum 
spacing   per    wave    length    to    give    approximately    the    same 
efficiency   as   uniformly   distributed   inductance. 

If  the  wave  length  be  taken  as  a  complete  revolution  = 
iiOO  degrees  or  in  angular  measure  2?  and  the  length  1.  the 
fraction  of  a  wave  length  between  any  two  coils,  given  in 
angular  measure  =  2P  I/w,  then  the  nearness  with  which 
'-,  sin  2P  1/w  approximates  to  ■/i2P  1/w  radians  will  repre- 
■ent  the  approximation  of  the  efficiency  of  the  loaded  line 
to  that  of  a  line  in  which  an  inductance  of  equal  value  is 
spread  uniformly  over  the  line      When  1/w  =  0.1   then  /jsin 


2P  1/w  etjuals  P  1/w.     -So  that  the  best  efficiency  is  obtained 
when   there  are   ten   coils  per  wave  length. 

From  experimental  results  it  has  been  found  that  7000/ 
800  or  8.8  coils  is  the  least  that  should  be  used  per  wave 
length,  and  that  there  is  no  advantage  in  jiutting  in  more 
than  13000/800  or  lfi.2  coils  per  wave  length.  These  results 
agree  with   the  above  calculated  result. 

The  only  other  formulae  necessary  are  those  for  finding 
the  inductance  and  capacity  of  aerial  lines,  those  for  cable 
always  being  known  as  they  are  manufactured  to  set  stand- 
ards. In  this  case  for  aerial  lines  L  has  been  taken  as  equal 
to  0.1009  +  1.4S21  log.o  (2h/d)  x  I/IO'  henrys  and  C  as 
equal  to  0.0104  lk/log,„  (2h/d)  x  l/io'  farads;  r,%  should  be 
added  to  this  result  to  allow  for  the  reaction  of  the  adjacent 
wires. 

In  these  formulae 

h  eciuals  distance  apart  of  wires  in   inches, 
d   equals   diameter  of  wires  in   inches. 

k  equals  specific  inductive  capacity  of  dielectric  between 
conductors    (for   air   equals    1). 
1   equals  length   in  miles. 

The  only  other  point  to  be  considered  is  the  apparent 
resistance  of  the  coils  at  different  frequencies.  An  these 
coils  are  manufactured  under  patent  very  little  reliable  in- 
formation is  to  be  had  regarding  their  characteristics.  But 
it  may  be  taken  as  correct  that  these  coils  are  wound  upon 
rings  of  magnetic  material  and  have,  practically  speaking, 
no  external  field.  Consequently  they  can  be  encased  in 
metal  and  providing  there  is  a  thin  iron  shielding  plate  be- 
tween them  to  provide  against  electrostatic  and  electromag- 
netic action  may  be  packed  on  top  of  one  another  without 
any  fear  of  induction  between  themselves  or  from  other 
outside  sources. 

The  best  magnetic  cored  coils  have  a  time  constant  of 
about  0.0240  (L/Rc)  at  800  cycles  per  second,  so  that  L 
being  known  the  apparent  resistance  can  be  calculated. 

Summarizing   the   above  results  it   has  been   shown  that 


iio  matter  lunv  heavily  a  circuit  may  be  loaded  it  is  impos- 
sible to  make  it  distortionless  for  all  periodicities  required 
in  telephonic  speech.  This  being  the  case  the  circuit  will 
give  the  best  efficiency  when  it  is  loaded  just  sufficiently 
lo  give  the  required  transmission  for  the  ultimate  distance 
for  which  it  is  designed;  to  get  this  result  if  d  equals  this 
<listance  in  miles,  theoretically  B  should  equal  4.60.")U/d  but 
in  practice  this  value  of  B  has  to  be  reduced  approximately 
10  per  cent,  to  allow  for  extraordinary  losses,  such  as  leak- 
age, eddy  currents,  and  hysteresis  losses,  which  exist  on 
the    circuit    but    which    caiimii    In-   calculated.      This    value    for 
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H  approximately  very  closely  to  the  values  calculated  fur  the 
limiting  distance  of  sjieech  for  metallic  circuits  of  various 
Kauges. 

l'"rom  equation  (1)  or  (2)  for  li,  the  required  value  ol 
H   being  known,   L  can   be  calculated. 

Phc  values  of  L.  C,  and  R  (resistance  of  mile  of  cir- 
cuit plus  apparent  resistance  of  coils  per  mile)  being  now 
known,  a  can  be  calculated,  using  equation  (1)  for  cable 
and  equation  (2)  for  aerial  wires.  I'rom  this  we  get  the 
wave  length  and  the  di-.taTU-e  between  coiK  1  eipials  l/lO  of 
the  wave  length. 

The  required  inductance  per  loop  mile  being  L.  the 
inductance  of  each  coil  should  be  L/2  x  1,  If  there  are  no 
coils  having  this  inductance  the  coil  with  the  next  lowest 
inductance  should  be  used,  anad  the  distance  1  reduced  so 
as  to  get  the  re<|uired  added  inductance  per  wave  length. 
With    lliis    information    before    him    the    engineer    will    In-    in 


^m 


k  uive  4 
a  position  to  determine  whether  more  economical  results 
will  be  obtained  by  loading  an  existing  circuit  or  installing 
a  circuit  of  somewhat  heavier  gauge.  It  is  of  considerable 
importance  that  the  insulation  resistance  of  a  loaded  line 
should  be  kept  good  as  the  velocity  being  reduced  the  at- 
tenuation of  the  current  due  to  leakage  conductance  will  be 
considerably  increased. 

Curve  1  shows  the  different  practical  (B  equals  4.1446,/d) 
and  theoretical  (B  equals  4.60511/d)  calculated  values  for  B 
as  the  ultimate  distance  of  speech  increases  from  500  to 
4.200  miles.     This  curve  is  applicable  to  all  aerial  circuits. 

Curve  2  shows  the  amount  of  inductance  required  to 
give  any  definite  value  of  B.  This  curve  is  plotted  for  an 
8  B.  W.  G.  circuit  strung  12  inches  apart.  The  critical  point 
of  this  curve  is  reached  when  0.10  henrys  has  been  a<Ided 
per  loop  mile,  and  although  theoretically  4.2  henrys  should 
be  added  to  get  a  resonant  circuit  at  SOO  cycles  per  second 
the  added  apparent  resistance  of  the  coils  attenuates  the 
current  so  much  that  the  advantage  gained  ni  distinctness 
is  lost  in  volume  after  the  circuit  has  been  loaded  to  0.10 
henrys  per  loop  mile. 

This  curve  only  applies  to  an  8  B.  W.  G.  circuit  strung 
under  the  above  conditions;  for  other  circuits  a  similar  curve 
should   be   plotted  and   the   critical   value   determined 

t  urve  :!  shows  the  value  of  a  for  any  given  amount  oi 
Iciading.     This  curve  applies   to  an   8   B.   W.  G.  circuit  only. 

Curve  4  shows  the  wave  length  an<t  the  distance  between 
coils  for  any  given  value  of  a  Thi^  curve  applies  to  all 
aerial  circuits. 


New  $30,000  Exchange. 

The  new  telephone  exchange  in  North  Vancouver,  which 
the  British  Columbia  Telephone  Company  has  just  erected  at 
a  cost  of  $30,000,  was  placed  in  operation  on  February  Cth. 
The   central   energy   system   of   operation    is   employed. 


Automatic  Telephones  in  England. 

Consul  .-Xlbert  Halstcad.  of  Birmingham,  advises  that 
exhaustive  experiments  are  to  be  made  by  the  general  post 
office  to  discover  whether  the  automatic  telephone  system 
can  be  effectively  used  in  England.  As  a  practical  test  the 
new  buildings  at  Newgate  street,  London,  are  to  be  fitted 
with  an  automatic  exchange.  Should  the  device  prove  prac- 
ticable, experiments  on  a  large  scale  will  be  carried  out 
which  may  possibly  lead  to  the  disappearance  of  the  tele- 
phone  girl 


Yorkton  Farmers  to  Install  Telephones, 
harniers  of  Yorkton  district  have  decided  to  organize 
a  rural  telephone  system.  Under  the  provisions  of  the  gov- 
ernment act  the  system  will  have  twelve  or  more  units  cap- 
italized at  $1,000  each  and  will  be  the  most  up-to-date  and 
extensive  in  the  province.  The  farmers  are  already  served 
with  a  rural  system  from  Yorkton.  but  as  it  was  not  a  stand- 
ard and  long  distance  connection  was  impossible  it  was  de- 
cided to  abandon  this  and  build  a  new  standard  line 


Dual  Telephones  in  Whitby. 
.At  a  recent  meeting  of  the  Whitby  council  an  agree- 
ment with  the  Markham  &  Pickering  Telephone  Company 
was  approved,  by  which  that  company  is  given  a  five-year 
franchise  to  operate  a  telephone  exchange  in  the  town.  The 
company  is  to  pay  $60  a  year  for  the  first  three  years,  and 
afterwards  give  the  free  use  of  si.x  telephones  to  the  town. 
The  agreement  does  not  meet  with  favor  from  a  large  por- 
tion of  the  business  community,  who  wanted  the  independent 
company  and  the  Bell  Telephone  Company  to  efTect  a  work- 
ing connection  of  their  lines  so  that  Whitby  would  have 
communication  with  the  country  tributary  to  the  town  with- 
out the  expense  and  bother  of  the  second  telephone.  The 
effort  to  get  the  companies  to  come  together  was  not  suc- 
cessful, however,  hence  the  franchise  to  the  independent 
company. 


Can't    Compel    Exchange    of    Telephones. 

The  Quebec  Utilities  Commission.  I  ul.  Hubbard,  chair- 
man, has  held  that  the  commission  had  not  power  to  com- 
pel one  telephone  company  to  give  the  use  of  its  lines  to 
another  and  fix  tolls.  This  discussion  was  in  connection 
with  the  application  of  the  People's  Telephone  Company  to 
have  the  Canadian  Telephone  Company  grant  them  the  use 
of  their  lines.  This  agreement  had  been  in  force  for  fifteen 
years,  but  terminated  in  January,  and  the  Bell  Telephone 
Company  entered  into  an  agreement  with  the  Canadian  Com- 
pany. The  People's  Company  say  they  will  apply  to  the 
Quebec  legislature  to  extend  the  powers  of  the  commission 
and   that   they  will  go  before  the   railway   commission   again. 


hollowing  the  unsatisfactory  judgment  of  the  Quebec 
Public  Utilities  Commission  the  People's  Telephone  Com- 
pany appealed  to  the  Dominion  Railway  Commission.  This 
body  has  just  rendered  judgment  in  favor  of  the  People's 
Company,  ordering  that  the  exclusive  clause  in  the  contract 
lietween  the  Bell  Company  and  the  Canadian  Telephone 
i^dmpany  by  which  the  latter  was  prevented  from  connectin.c 
with  the  lines  of  the  People's  Company  be  omitted. 


On  nine  of  the  largest  railroads  in  North  America  there 
is  already  installed  over  19.000  miles  of  telephone  service  for 
train    despatching. 


Alberni,  B.C. 

Tlie  Alberni  Electric  Light  and  Power 
Company,  Limited,  with  head  offices  in 
Alberni,  has  been  incorporated,  and  it  is 
announced  by  the  president.  Dr.  A.  D. 
Morgan,  that  it  will  be  in  a  position 
within  two  months  from  date,  to  install 
fixtures  and  supply  electric  light  in 
every  house  in  Alberni.  Arrangements 
have  been  made  for  the  purchase  of  a 
steam  engine  and  boiler,  and  the  elec- 
tricity will  thus  be  generated  until  such 
time  as  the  demand  for  light  and  power 
becomes  large  enough  to  justify  a  much 
larger  expenditure  on  the  harnessing  of 
water  power  somewhere  in  the  district. 
W.  W.  G.  Allistcr,  secretary-treasurer; 
H.    B.   Mitchell,   mechanical   engineer. 

Berlin,  Ont. 

There  will  l)e  no  extension  of  the  To- 
ronto Suburban  Railway  to  Hamilton, 
Guelph.  Berlin.  Preston,  Hespeler  and 
Gait  at  present. 

Bowmanville,  Ont. 

Wnrk  is  pro.yressing  favorably  on  the 
sub-station  being  erected  here  by  the 
Electric  Power  Company,  of  Campbell- 
ford. 

Brandon,  Man. 

As  a  result  of  the  report  on  the  de- 
fective wiring  in  the  hospital  here,  new 
wiring  will  be  installed  at  a  cost  of 
about  $700. 

The  Brandon  Electric  Light  Com- 
pany, Mr.  George  A.  Paterson,  manager, 
has  ofifered  to  supply  the  city  with  1,.500 
h.p.  on  a  :iO-year  contract  at  $35  per 
h.p..  delivery  to  commence  December  1. 
1011. 

Brudenell,  Ont. 

At  the  last  meeting  of  council  a  by- 
law was  passed  authorizing  the  Egan- 
ville  and  Brudenell  Telephone  Co.  to 
erect  and  maintain  a  telephone  line  on 
the  highways  of  the  municipality. 

Calgary,  Alta. 

During  1-ebruary  the  total  earnings 
of  the  street  railway  system  amounted 
to  $l'.),280.:i.5.  Of  this  sum  the  net 
profit    was    .$4,->02.0.^>. 

The  new  steam  power  plant  in  Vic- 
toria Park  was  tried  out  early  in  March 
and  worked  to  the  satisfaction  of  Sup- 
erintendent McCall. 

The  Natural  Gas  Company,  Calgary, 
will  lay  piping  from  Gleichen,  55  miles 
distant,  at  an  approximate  cost  of  $3,- 
500,000.  Work  will  be  started  this 
spring. 

The  Alberta  Electric  Railway  is  seek- 
ing a  charter  at  Ottawa.  It  is  proposed 
to  have  Calgary  as  f)nc  of  the  terminals 
and  the  company  is  asking  permission 
to  enter  the  city. 

General  Superintendent  Price,  of  the 
Canadian  Pacific  Railway,  recently  stat- 
ed here,  "there  is  little  doubt  that  many 
sections  of  our  lines,  in  the  mountains 
at  least,  will  be  electrified  within  a  few- 
years." 

The  Calgary  Power  &  Transmission 
Company  are  under  contract  with  the 
city  to  deliver  4,000  horse  power  on 
April  1st  or  forfeit  V>i)  a  day.  It  is 
stated    by    a    prominent    shareholder    of 


the  company  tli;it  the  power  plant  will 
be  ready. 

Tenders  for  switchboard  and  appara- 
tus for  the  new  power  station  were  re- 
ceived as  follows:  Canadian  Fairbanks 
Co.  (1)  $4,804;  (2)  .$6,053;  Allis-  Chal- 
mers-Bullock,  $5,200;  Canadian  Genera! 
Electric,  $5,700;  Canadian  Westinghouse 
Co.   0)   $3,845;   (2)   $3,0.50  (accepted). 

A  proposal  is  said  to  have  been  made 
by  the  city  to  the  Eau  Claire  Lumber 
Company  looking  to  the  purchase  of  the 
latter's  electrical  plant,  which  is  a  sub- 
sidiary company,  operating  under  the 
name  of  the  Calgary  Water  Power  Com- 
pany. The  price  mentioned  is  a  million 
and  a  half  dollars. 

The  report  of  Engineer  Child  on  the 
low  water  development  of  the  Elbow 
river,  the  site  which  both  the  city  and 
the  Western  Calgary  Power  Company 
are  trying  to  secure,  indicate  that 
scarcely  more  than  2,000  h.p.  could  be 
depended  upon  at  all  seasons.  The  city 
w(Uild  not  develop  under  these  cir- 
cumstances. 

Cobalt,  Ont. 

The  .Xorthern  Ontario  Light  and 
Power  Company,  which  controls  most 
of  the  water  powers  and  electric  dis- 
tributing systems  around  here,  has  just 
purchased  the  Nipissing  Central  Rail- 
way, which  connects  Cobalt  and  Hailey- 
bury,  a  distance  of  between  four  and 
five  miles.  Mr.  Beanies  has  been  ap- 
pointed general  manager  of  the  railway. 

Cobourg,  Ont. 

The  citizens  of  Campbellford  and  Wark- 
worth  are  agitating  for  the  building  of 
an  electric  railway  through  Northumber- 
land county,  now  that  it  seems  prob- 
able that  the  C.  P.  R.  will  build  along 
the  lake  front,  instead  of  winding 
through  the  county,  as  provided  by  the 
original  charter.  It  is  stated  that  the 
charter  is  secured  and  plenty  of  electric 
power    available. 

Edmonton,  Alta. 

Installation  of  meters  on  the  street 
cars  is  planned  by  Commissioner  Bouil- 
lon, and  Superintendent  Knight  of  the 
>trcet  railway  department  will  look  in- 
to the  matter. 

.•\  motion  has  been  passed  by  the  city 
council  to  the  effect  that  no  contracts 
for  machinery  be  passed  until  they  have 
been  referred  to  a  competent  engineer 
to  be  appointed   by   the   council. 

Fort  Frances,  Ont. 

Nelson  &  Cassaday  were  awarded  the 
contract  to  supply  electric  light  poles 
for  the  town  lighting  system.  The  price 
to  be  paid  is  $1.75  per  pole  for  30  ft.  0 
in.  top  and  $3.25  per  pole  for  35  ft.  7  in. 
top. 

Fort   Saskatchewan. 

The  electric  plant  and  Nub-sl.-itinn 
showed  a  balance  on  hand  at  l)ccemlu-r 
:!l,    11)10,    of    $23,!).'i7.r,-I. 

Fort  William,  Ont. 

The  directors  ol  the  Kamiiiistiquia 
Power  Cximiiany  have  voted  to  spend 
$250,000  this  summer  for  enlarging  the 
power  plant.  R.  S.  Kelsch,  construction 
engineer. 

The     K,nnini>tii|uia     Power    Co.,    Ltd., 


will  require  about  GO  miles  of  standard 
copper  wire  shortly,  for  which  contracts 
will  be  let.  R.  S.  Kelsch,  Power  Build- 
ing,  Montreal,  designing  engineer. 

Mr.  R.  S.  Kelsch,  consulting  engineer, 
Montreal,  has  been  engaged  in  making 
preliminary  surveys  with  a  view  to  es- 
tablishing a  definite  plan  for  street  rail- 
way extensions  toward  which  the  coun- 
cil will  build  as  the  growth  of  the  city 
warrants. 

A  number  of  pay-as-you-enter  cars 
were  installed  on  the  street  railway  here 
on  March  1.  The  change  was  widely 
advertised  in  different  languages  so 
that  as  little  confusion  as  possible 
would   result. 

Guelph,  Ont. 

Man.iger  Hackney,  Guelph  Radial 
Railway,  was  authorized  to  secure  speci- 
fications and  call  for  tenders  for  con- 
struction of  the  St.  Patrick's  Ward  ex- 
tension. 

Halifax,  N.S. 

The  richest  tungsten  mine  in  the  world 
is  said  to  be  located  at  Scheelite,  near 
Moose    river,    Guysboro      county.    Nova 

Scotia. 

Lennoxville,   Que. 

The  Lennoxville  Power  and  Light 
Company  has  been  given  permission  to 
erect  lines  in  the  streets  for  the  purpose 
of  distributing  electric  current  for  light- 
ing and  power  purposes  for  a  period  of 
ten  years,  on  the  same  conditions  as 
other  electric  companies  doing  business 
in    the   municipality. 

Lethbridge,  Alta. 

The  council  is  preparing  to  submit  a 
by-law  to  the  people  to  pave  and  lay 
street  car  rails  on  certain  streets  this 
year.  If  the  by-law  goes  through  ten- 
ders will  also  be  called  for  new  equip- 
ment   for    power    house    extensions. 

The  report  of  Superintendent  Reid  on 
line  extensions,  new  street  lamps  and 
power  house  equipment  ($1,600)  was 
adopted  by  council.  The  estimated  cost 
is  as  follows:  Poles  and  wire  extensions, 
$8,625;  transformers.  $3,000;  meters,  $5,- 
000;  60  new  street  lamps  and  mast  arms, 
$7,240;  two  wattmeters,  water  meters, 
frequency  meters,  $1,025;  boiler  gauge 
glasses,   $110;   total,   $35,000. 

London,  Ont. 

The  London  Street  Railway  has  start- 
ed the  reconstruction  of  the  Dundas 
street  pavement. 

The  water  commissioners  will  install 
red  lights  at  Richmond  and  King  streets, 
and  at  Clarence  and  Dundas  streets  to 
protect  the  fire  department.  City  power 
will  be  used  and  a  switch  will  connect 
with  the  central  station.  Whenever 
.■in  alarm  is  sent  in  the  red  lights  will 
be  turned  on,  warning  street  cars  as 
well  as  pedestrians  that  the  brigade  is 
coming. 

The  London  Electric  Company  are 
stringing  lines  to  the  north  and  east  of 
the  city  to  supply  power  and  light  to 
customers  living  outside  the  city  limits. 
Mr.  W.  W.  Gammage  and  other  cus- 
tomers there  have  been  approached  and 
offered  light  at  4^  cents  a  kilowatt.  Tlie 
water    commissioners      arc      charging    7 
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cents  net  to  those  residing;  outside  the 
city  limits.  The  company  have  signed 
u]!  a  hirgo  iiuniln'r,  it  is  said. 

Magog,  Que. 

The  result  of  voting  on  the  by-law 
siving  the  council  authority  to  erect  a 
larger  power  dam  on  the  Magog  river 
carried  by  a  majority  of  147  to  1.  The 
council  now  have  a  very  busy  season 
before  them  in  calling  for  tenders  and 
in  looking  after  the  numerous  details 
involving  as  it  does  an  outlay  of  .$110,- 
000,  and  possibly  .$12.'), 000.  The  Domin- 
ion Textile  Company  will  give  the  town 
$12,000  per  annum  for  all  the  excess 
power  after  taking  all  its  lighting  and 
power  needs  and  100  h.p.  besides.  This 
gives  the  town  a  definite  revenue  on 
which  to  calculate  the  financial  part  of 
the   scheme. 

Meaford,  Ont. 

The  People's  Railway  Company  will 
submit  a  proposition  to  this  town  with 
a  view  to  extending  their  proposed  rail- 
way system   to  this  point. 

Minnedosa,   Man. 

The  annual  meeting  of  the  Minnedosa 
Power  Company  showed  that  good  pro- 
gress had  been  made  in  securing  stock 
subscriptions,  the  total  amount  of  stock 
taken  locally  being  $53,100,  but  that  at 
least  $20,000  additional  stock  would  be 
required  to  complete  the  work.  All  the 
machinery  required  has  been  ordered 
and  will  be  delivered  early  in  the  sea- 
son. The  president  reported  that  from 
the  number  of  inquiries  received  there 
would  be  no  trouble  in  selling  the  maxi- 
mum amount  of  power  produced.  Mr. 
P.  J.  McDennott  was  elected  president, 
J.  F.  Rea  vice-president,  and  H.  F.  Maul- 
ton  secretary  of  the  company. 

Moncton,  N.B. 

According  to  the  engineers,  Messrs. 
Mitchell  and  Ritchie,  natural  gas  will 
be  installed  and  ready  for  delivery  by 
July  1,  and  part  of  the  tramway  system 
by   September   1. 

The  plans  submitted  showing  route  of 
street  railway,  plans  of  construction  and 
a  complete  system  in  connection  with 
natural  gas  installation  were  approved 
by  council.  Engineer  Mitchell  is  in 
cliarge.  The  work  will  mean  thirty  miles 
of  pipe-laying. 

Montreal,   Que. 

.\ction  has  been  taken  by  the  Board  of 
Control  to  hold  the  Montreal  Light, 
Heat  and  Power  Company  responsible 
for  all  damages  accruing  as  a  result  of 
the  gas  explosions,  which  for  some 
time  past  have  been  occurring  on  Sher- 
brooke  street,  l)etween  St.  Lawrence 
and  St.  Denis  streets.  No  fewer  than 
five   such    claims    have   been    filed. 

Moose  Jaw,  Sask. 

Tenders  are  called  until  April  l>t  for 
erection  of  car  barns  and  power  house 
for  the  Moose  Jaw  Electric  Street  Rail- 
way Co.,  Ltd.  Plans,  etc.,  at  office  of 
U.  G.  Bunyard,  architect.  Bank  of  Com- 
merce. 

Nelson,  B.C. 

The  city  council  of  Spokane  has  caus- 
ed a  survey  to  be  made  of  water  powers 
within  a  reasonable  distance  of  their 
city.  The  report  favors  a  power  site 
on  the  Pcnd  d"()reille  river,  about  three 
miles  from  the  mouth  of  the  -Salmon 
river,  owned  at  present  by  the  Pacific 
Exploration    Company.        ;tO,000    h.p.    is 


available.      The    distance    frum    .Sjinkane 
is    150  miles. 

Ottawa,  Ont. 

-A  company  is  being  organized  to  de- 
\elop  power  at  Carillon  and  Point  For- 
tune on  the  Ottawa  river  under  a  lease 
granted  to  C.  l\Oss,  of  Ottawa,  al)Out 
three  years  ago. 

It  is  understood  that  engineers  will 
be  sent  by  tlie  Jlydro-EIectric  Commis- 
sion to  make  a  survey  of  various  water 
powers  around  Ottawa  with  a  view  to 
recommending  one  of  them  for  purchase 
by  the  city  of  Ottawa. 

Tenders  addressed  to  the  chairman  of 
the  municipal  electrical  department,  will 
be  received  until  April  6th  for  supply  of 
meters,  transformers,  incandescent 
lamps,  arc  lamp  globes,  carbons,  hard- 
ware and  sundry  supplies.  J.  E.  Brown, 
electrical    superintendent. 

Tlie  Municipal  Electric  Commission 
has   passed   the   following  resolution: 

"That  the  commission  recommend  to 
council  that  as  the  city  will  require  a 
further  supply  of  power,  the  Hydro- 
Electric  Power  Commission  be  request- 
ed to  enquire  into  and  report  upon  the 
best  av'ailable  source  of  supply,  either  in 
Ontario   or   Quebec." 

The  Department  of  Public  Works  will 
issue  a  call  for  tenders  for  the  con- 
struction of  the  dam  at  the  foot  of 
Quinze  Lake,  about  18  miles  from  head 
of  Lake  Teniiskaming,  the  estimated  cost 
of  which  is  $59,000.  Tenders  will  also 
be  called  this  spring  for  the  new  dam 
at  the  head  of  Gordon  Creek,  which  it  is 
expected  can.  be  rebuilt  from  the  pre- 
sent Lumsden  estate  dam,  for  a  cost  of 
about  $5,000. 

Penticton,   B.C. 

This  town  will  install  a  small  water 
power.  As  soon  as  the  snow  is  off  the 
ground  surveys  will  be  made.  There 
will  be  about  five  miles  of  concrete  con- 
duit, the  pressure  pipe  being  under  a 
static  head  of  about  2.100  feet.  200  kil- 
owatts will  he  installed  at  first,  probably 
in   two   units. 

Port  Arthur,  Ont. 

The  pay-as-you-enter  system  is  ad- 
ding considerably  to  the  revenue  of  the 
two  cities.  -Secretary  Wilson  states 
that  the  receipts  of  the  railway  have 
taken  quite  a  material  jump  since  the 
system   has   been   in   operation. 

The  annual  statement  of  the  Port  Ar- 
thur and  Fort  William  Railway  System 
for  the  year  1910  showed  net  profits  of 
$52,870.  Gross  earnings  were  $143,653. 
and  total  operating  expenditures  $90,- 
783.  The  net  earnings  per  car  mile  were 
$10,251. 

The  power  obtained  through  the 
Hydro-Electric  Commission  will  cost 
the  city  $22.40  per  h.p.  This  same  rate. 
according  to  tlie  original  agreement  be- 
tween the  Kaministiquia  Power  Com- 
pany and  Fort  William,  will  now  be  ac- 
corded the  latter  city.  The  rate  to  Fort 
William   h;is  been  $25.00. 

Portage  la  Prairie,  Man. 

riicre  is  a  special  committee  of  the 
city  council  at  work  on  the  advisability 
of  acciuiring  the  plant  of  the  local  elec- 
tric   light    company. 

Preston,  Ont. 

The  Grand  Valley  and  the  Gait.  Pres- 
ton S:  Hesi)eler  Electric  Railways  have 
both  arranged  for  a  supply  of  power 
from    the    Hydro-Electric     I'mvcr    Com- 


mission, which  will  be  taken  from  the 
high  tension  sub-station  here.  .Ml  the 
power  contracted  for  by  the  tuwn  with 
llu-    Coimnissiiiii    las    imw    been    snld 

Quebec,  Que. 

By  an  amenthncnt  to  the  bill  ciilargmg 
the  powers  of  the  Public  L'tilities  ("om- 
mission,  which  has  been  accepted  by  the 
legislation  committee,  the  said  com- 
mission, while  authorized  to  regulate 
tolls  charged  by  public  utilities  com- 
panies, cannot  interfere  with  Cf)ntracts 
made    with    municipalities. 

An  action  fur  $25,000  damages  has 
been  taken  by  1-'.  W.  Bird  &  Son,  oper- 
ators of  a  pulp  mill  at  St.  Jean  de  N'eu- 
ville,  against  the  Jacques  Cartier  Elec- 
tric Company,  one  of  the  constituent 
companies  of  the  Quebec  merger,  for 
injuries  alleged  to  have  been  caused  the 
plaintiffs  by  the  damming  of  the  Jacques 
Cartier  river  by  the  defendants,  thus  af- 
fecting the  water  supply  used  by  the 
mills.  An  injunction  has  also  been  ask- 
ed  against  the  company. 

Regina,   Sask. 

The  by-law  iiroviding  for  the  expendi- 
ture of  $100,000  for  power  extension  was 
carried. 

A  bill  is  now  before  the  legislature 
which  provides  for  a  tax  of  2  cents  per 
acre  on  all  land  in  the  province  for  tele- 
phone  purposes. 

Renfrew,  Ont. 

The  council  have  decided  to  proceed 
with  the  construction  of  the  municipal 
power  plant  from  plans  prepared  by  J. 
B.  McRae,  C.E.,  Ottawa.  Estimated 
cost,  $100,000. 

The  waterworks  committee  has  ac- 
cepted the  proposition  of  the  Renfrew 
Power  Company,  to  build  a  reservation 
dam  on  Round  Lake.  The  town  will 
submit  a  liy-Iaw  to  the  ratepayers  to 
raise  the  money  for  half  its  cost.  The 
power  company  intend  to  commence 
work  immediately.  The  dam  is  to  be 
built  on  the  outlet  of  Round  Lake,  on 
the  property  of  Mr.  Foy,  this  site  hav- 
ing been  secured. 

Sarnia,  Ont. 

The  council  has  appointed  a  commit- 
tee of  three  to  consider  the  purchase  of 
the  Sarnia  Gas  and  Electric  Light  Com- 
pany. .A.  proposal  for  the  amendment 
of  the  gas  company's  franchise  was 
temporarily  vetoed  at  a  recent  meeting 
of  the  council  and  the  question  of  muni- 
cipalizing the  plant  is  being  discussed, 
one  of  the  reasons  actuating  the  council 
in  this  connection  being  the  hope  that 
before  long  it  will  be  possible  to  se- 
cure Niagara  power  direct  from  the 
Hydro-Electric  Commission.  At  pre- 
sent this  depends  to  a  considearble  de- 
gree upon  what  action  may  be  taken  by 
Windsor. 

Saskatoon,   Sask. 

The  council  of  the  city  of  Saskatoon 
announces  that  it  is  prepared  to  receive 
proposals  for  a  franchise  for  an  electric 
street    railway    system. 

Sherbrooke,  Que. 

The  contracts  for  machinery  to  be 
installed  on  the  Magog  river  municipal 
power  plant  have  been  awarded  to  the 
Canadian  Wcstinghouse  Company  and 
the  Jenckes    Machine   Company. 

Mr.  Beattie.  of  the  firm  of  Morrow 
and  Beattie,  Peterboro,  Ont.,  has  arrived 
in  town  and  has  begun  operations  at  the 
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Drop  Off.  The  above  firm  has  the  con- 
tract for  the  completion  of  the  dam  at 
this   point. 

Sault  Ste.  Marie,  Ont. 

In  connection  with  the  developments 
of  the  Lake  Superior  Paper  Company, 
it  is  stated  the  power  company  is  plan- 
ning the  construction  of  another  power 
canal  and  a  plant  capable  of  developing 
40,(10(1   h.p. 

Strathcona,  Alta. 

The  city  council  adopted  a  report  from 
the  power  house  committee  recommend- 
ing the  acceptance  of  various  tender^ 
for  the  supply  of  $45. 01:!]  worth  of  elec- 
trical machinery  to  be  installed  by  Oct- 
ober next  in  the  municipal  power  house. 
The  tenders  accepted  were  600  kw.  gen- 
erator to  Chapman  Walker,  Toronto. 
$10,160:  Burnham  regulator.  Gorman 
Clancey  &  Grindley.  Edmonton,  $7.50; 
generator  engine,  Goldie  &  McCulIoch, 
Gait,  $13,i)00;  2.500  h.p.  boilers,  Goldie 
&  McCuUoch.  $12.7.50;  .smoke  stacks, 
fans,  etc..  Canada  Foundry  Company. 
Toronto,  $7,304;  2  feed  pumps,  etc.. 
Canada  Foundry  Company,  $1,167.  The 
machinery  will  double  the  present  elec- 
trical generating  capacity  of  the  city 
power  pl.-mt  and  is  urgently  needed. 

St.  Boniface,  Man. 

An  application  was  recently  made  to 
the  St.  l?oniface  council  for  the  use  of 
the  council  chambers  for  general  meet- 
ings of  all  electrical  workers  and  con- 
tractors in  both  Winnipeg  and  St.  Boni-' 
face  to  form  themselves  into  an  asso- 
ciation for  the  purpose  of  discussing 
electrical  subjects  and  other  affairs  per- 
taining to  this  line  of  industry.  The 
council  stated  they  were  only  too  pleas- 
ed to  grant  the  request  and  that  the  hall 
would  be  placed  at  their  disposal  .  R.  J. 
Swain,  city  electrician  of  St.  Boniface, 
represented    the    new    association. 

St.  Frances,  Ont. 

The  Ontario  and  Minnesota  Power 
Company  have  a  number  of  men  at 
work  converting  the  five  undeveloped 
units  in  the  Canadian  power  house  in- 
to a  pulp  mill.  Three  grinders  will  be 
placed  in  each  unit  making  fifteen  in  all 

St.  John,  N.B. 

The  public  utilities  comission  has 
given  judgment  over-ruling  the  New- 
Brunswick  Telephone  Company's  con- 
tention that  the  commission  did  not 
have  the  necessary  power  to  enquire  in- 
to the  complaints  of  the  Board  of  Trade 
committee  of  excessive  telephone  rates. 
The  case  will   proceed  at  once. 

.V  bill  has  been  introduced  in  the  New- 
Brunswick  legislature  to  incorporate  the 
New  Brunswick  Electric  Power  Com- 
pany. It  is  the  intention  of  the  company 
to  develop  a  falls  on  the  Lepreaux  river 
at  a  point  about  25  miles  from  St.  John 
and  to  transmit  to  St.  John  city  and 
other  municipalities.  The  falls  are  cal- 
culated to  develop  from  2.500  to  5,000 
h.p..  depending  on  the  extent  to  which 
the    storage    system    is   developed. 

,\  bill  before  the  legislature  introduc 
ed  by  J.  R.  Wilson,  M.P.P..  seeks  the 
incorporation  of  a  company  to  harness 
the  Lepreaux  river  and  generate  electric 
power  for  transmission  to  St.  John,  the 
company  to  be  known  as  the  New  Bruns- 
wick Hydro-Electric  Power  Company. 
Incorporators.  C.  H.  Easson.  manager. 
Bank  of  Nova  Scotia,  St.  John;  W.  E. 
I'oster  and  Percy  W.  Thomson,  St. 
John,  and  11.  II,  Beck.  Toronto.  Capi- 
tal,   $1,500,000. 


Toronto,  Ont. 

.\  liill  will  iir(dial)ly  be  introduced  in 
the  legislature  providing  for  the  appoint- 
ment of  a  commission  to  manage  the 
city's   electrical   business. 

The  current  issue  of  the  Ontario  Ga- 
zette announces  the  incorporation  of  the 
Northern  Ontario  Light  &  Power  Com- 
pany,  with   a   capital   stock   of   $7,500,000. 

The  February  gross  receipts  of  the 
I'oronto  Railway  Company  were  $.'i35,- 
Kis.  anil  increase  of  $27,334  over  the 
-aiue  uKintli  "f  I'.HO.  The  city's  percent- 
age  amounts   to   $48.0311. 

.-Md.  McMurrich's  motion  to  .-.et  aside 
$500,000  per  annum  from  the  street  rail- 
way earnings  to  buy  out  the  company  at 
the  expiration  of  its  franchise  was  voted 
down   in   council. 

The  city  has  been  refused  its  request 
fur  i)ower  to  expropriate  the  electric 
line  from  Sunnyside  to  Long  Branch, 
but  is  given  jiermission  to  expropriate 
from    Sunnyside    to    the    Humber. 

Gross  income  of  the  Toronto  Elec- 
tric Light  Company  for  the  year  1910 
amounted  to  $1.502.7i)s.  as  compared 
with  $1,292,545  in  IHO'l.  The  net  profits 
were  $657,200,  or  over  16  per  cent,  on 
the  common  stock.  The  assets  of  the 
company    are    now    valued    at    $6,690,000. 

The  Hydro-Electric  Power  Commis- 
sion will  call  for  tenders  for  material  for 
some  ten  miles  of  transmission  lines 
from  a  point  on  the  Severn  river  to  the 
towns  of  Midland  and  Penetanguishene. 
Tenders  will  also  include  material  for 
transformer   stations. 

The  Ontario  Railway  Board  has  or- 
dered that  the  Toronto  and  York  I-iadi- 
al  Railway  up  Yonge  street  is  not  to  be 
double-tracked  from  the  C.  P.  R.  tracks 
to  the  Golf  Club  grounds,  but  that  the 
radial  road  put  in  enough  switches  and 
turnouts  to  enable  them  to  give  a  ten 
minute    service   to    Glengrove. 

The  report  of  City  Engineer  Rust  and 
Electrical  Engineer  Aitkin  on  the  ques- 
tion of  installing  storage  battery  oper- 
ated cars  on  Toronto's  suburban  lines 
was  not  strongly  in  favor  of  such  cars. 
The  report  recommends  that  a  coach 
be  purchased  and  tried  out  on  the  To- 
ronto   Railway    lines. 

The  city  council  will  make  the  Toron- 
to Electric  Light  Company  an  ofl'er  of 
$125  per  share  for  their  $4,000,000  of 
common  stock,  assume  $1,000,000  of  41/2 
per  cent,  bonds  and  take  up  the  com- 
pany's agreement  with  the  Toronto 
Power  company.  This  price,  with  cer- 
tain liquid  assets  is  calculated  to  net  the 
shareholders    about    $135    a    share. 

The  railway  committee  of  the  legisla- 
ture recommended  that  power  be  grant- 
ed the  Toronto  Suburban  Railway  Co.. 
to  issue  securities  to  the  extent  of  75 
per  cent,  of  actual  expenditures  in  re- 
spect of  bridges  over  the  Humber  at 
Lambton  Mills  and  Weston,  a  bridge 
across  the  Credit  river,  and  the  purchase 
f)f  right-of-way  terminals,  and  station 
buildings  in  Toronto.  Guelph  and  ll;im- 
ilton. 

.'\n  order  winding  up  the  Electric  Steel 
Company  of  Canada,  appointing  Wil- 
liam Hill,  of  Wclland.  interim  liquidator, 
was  made  by  Mr.  Justice  Middlelon. 
The  company  was  organized  in  October. 
100!),  with  a  nominal  capital  of  $100,000. 
with  its  head  office  in  Toronto.  Half 
the  stock  was  subscribed  and  the  rest 
was  given  for  patents.  The  plant,  the 
value  of  which  is  placed  at  $25.ooo,   has 


l)een  shut  down  since  Uecemlter  Isl  last. 

The  Board  of  Control  have  decided  to 
advertise  for  tenders  for  a  railway  con- 
struction plant  —  comprising  traction 
steam  shovels,  dinky  locomotives  and 
two-way  dump  cars — either  new  or  sec- 
ond-hand. The  estimated  cost  of  the 
former  is  $55,108,  and  the  latter  $42,705, 
or  a  difference  of  $11,400.  This  plant  is 
needed  in  connection  with  the  construc- 
tion of  the  new  civic  car  lines.  The  en- 
gineers estimate  they  will  have  to  deal 
witii  100.000  cubic  yards  of  excavations 
and  140,000  cubic  yards  of  filling.  City 
Engineer  Rust  estimates  the  cost,  includ- 
ing the  purchase  price  of  plows,  scrap- 
ers, etc..  at  $104,871.30,  less  the  value  of 
the  plant  at  the  close  of  operations, 
which  he  estimates  at  $13,923,  or  a  net 
cost  of  $90,948.30. 

Trenton,  Ont. 

This  town  is  advertising  widely  the 
advantages  of  its  cheap  power.  The 
prices  quoted  are:  20  to  50  h.p.,  $18;  50 
to  100  h.p..  $16.50;  100  h.p..  $15.  .Arthur 
Jones,   secretary.   Board  of  Trade. 

Vancouver,  B.C. 

The  contract  for  supplying  ornament- 
al lamp  standards  for  Hastings  street 
has  been  awarded  to  E.  .\.  Earle  &  Com- 
pany. 

On  and  after  March  3  passengers  will 
not  be  allowed  to  ride  on  the  front 
platform  of  any  of  the  B.  C.  Electric 
Railway  Company's  cars.  This  action  is 
being  taken  in  obedience  to  one  of  the 
provisions  of  the  new  provincial  Rail- 
way  Act. 

The  Canadian  General  Electric  Com- 
pany were  awarded  the  contract  for  sup- 
plying 2,000  tungsten  lamps  for  the  Gran- 
ville standards  at  $1.25  per  light.  The 
Northern  Electric  Company  submitted  a 
tender  of  $1.28  on  the  same  lamp  for 
a   similar   quantity. 

Information  has  been  received  at  the 
local  offices  of  the  B.  C.  Electric  Com- 
pany that  the  directors  of  the  company 
at  London  have  authorized  the  con- 
struction of  the  peninsular  line  from 
Victoria  to  Saanich,  and  that  over  $750.- 
000  will  be  appropriated  for  the  pur- 
pose  of  construction   and   equipment. 

The  plans  of  the  Vancouver  Gas  Com- 
pany, subsidiary  to  the  B.  C.  Electric 
Railway  Company,  in  the  development 
of  a  gas  producing  plant,  call  for  a  large 
expenditure  on  plant,  wharves,  buildings, 
supply  mains,  etc.,  to  the  amount  of 
about  $1,500,000.  Of  this  about  $600,000 
will  be  spent  this  year.  .Acting  general 
manager   Glover. 

City  Engineer  McCrossan,  assisted 
by  Manager  Dewees.  representing  the 
theatre  managers,  and  Mr.  Fletcher,  re- 
presenting the  employees,  has  made  a 
practical  examination  of  all  moving  pic- 
ture operators  in  his  office  before  grant 
ing  them  permits  to  operate  machines, 
b'or  this  purpose  picture  machines  of 
various  makes  have  been  installed  and 
applicants  are  not  only  required  to  ans- 
wer ([uestions  dealing  with  mechanical 
arrangements,  but  to  operate  these 
machines  as  well.  Requirements  of  this 
nature  have  recently  been  incorporated 
in  the  city  by-laws  making  it  compul- 
sory for  all  operators  to  obtain  a  per- 
mit  before   taking  a   situation. 

Victoria.  B.C. 

U    is    the   intention   of   the   city   to   in- 
stall  about   150  lamps  at  various  points. 
(Continued  on  page  6(f) 
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Siemens 

Are     constructing    the     first     Transmission 
Scheme  in  Europe 


at 


110,000  Volts 


25,000  H.  P. 
Ultimately 
50,000  HP. 


Threk    Phase    Transformer 
12,500  K.V.A.      W,000  Volts 


Lauchhammer    to    Riesa 


for  the 


yJ^F^tiJ"  Co.,  Lauchhammer  Iron  Works  Go. 

South     Africa 


Siemens  Brothers  Dynamo  Works,  Limited 

London,  England 

Head  Office  for  Canada 
Canadian  Birkbeck  Building,     TORONTO 


Oversea    Branches    of    the    Siemens    Concern 


CALCUTTA 

SOERABAYA 

BOMBAY 

SHANGHAI 

MADRAS 

TSINGTAU 

SINGAPORE 

TIENTSIN 

PENANG 

HANKOW 

RANGOON 

TOKYO 

HAKODATE 

MOJI 

OSAKA 

CHEMULPO 

TAIREN 

JOHANNESBURG 


CAPE-TOWN 

SIDNEY 

MELBOURNE 

TORON I O 

MEXICO 

BUENOS-AIRES 


MONTEVIDEO 

VALPARAISO 

SANTIAGO  DE  CHILE 

ANTOFAGASTA 

CONCEPCION 

RIO  DE  JANEIRO 
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Tlie  order  will  be  tiirtlier  extended  on 
the  ratepayers  apprising  the  electric 
light  committee.  Chairman,  Aid.  H.  M. 
Fullerlon. 

Wolseley,   Sask. 

.\nnouncenient  lias  been  made  by  the 
provincial  government  of  the  erection  of 
a  long-distance  telephone  line  from  Wol- 
seley to  the  Manitol)a  boundary. 

Wilkie,  Sask. 

Tenders  addressed  to  T.  A.  Dinsley. 
secretary-treasurer,  have  been  received 
for  the  drafting  of  plans,  etc..  of  the  cost 
of  electric  lighting,  etc..  for  thi>  muni- 
cipality. 

Winnipeg,   Man. 

The  appointment  of  a  manager  to  take 
charge  of  the  city's  power  and  light  busi- 
ness, is  to  be  made  in  the  very  near 
future. 

The  Winnipeg  Electric  Railway  Com- 
pany has  announced  a  voluntary  increase 
of  two  cents  an  hour  for  motormen  and 
conductors,  going  into  effect  April   1. 

The  legislature  has  decided  unani- 
mously to  memorialize  the  Dominion 
government  to  amend  the  railway  act 
so  as  to  compel  railways  to  put  tele- 
phones  in   all   their   stations. 

Tenders  addressed  to  chairman,  board 
of  control,  will  be  received  imtil  May 
1st  for  supply  and  delivery,  f.o.b.  Win- 
nipeg, of  ornamental  lighting  standards 
of  approved  designs.  Plans,  etc.,  at 
ofifice  of  city  electrician:  M.  Peterson, 
secretary. 

The  Manitoba  Power  Company  direc- 
tors are  reported  as  follows:  H.  A.  Lov- 
ett,  director  Canadian  Light  &  Power 
Co.:  D.  L.  Mather.  Winnipeg,  president 
Keewatin  Lumbering  Co.:  C.  H.  Ca- 
han,  K.C..  Montreal,  president  Western 
Canada  Power  Co.,  solicitor  Bank  of 
Montreal:  R.  R.  Muir.  president  R.  R. 
Muir  &  Co..  Winnipeg:  J.  W.  McCon- 
nell,  Montreal;  E.  B,  Reese,  president 
Reese  Engineering  Co.;  A.  C.  Muir, 
Winnipeg;  A.  J.  Nesbitt. 

Sir  William  Mackenzie,  president  of 
the  Winnipeg  Electric  Railway  Com- 
pany, has  offered  the  city  the  following 
alternatives:  (1)  The  company  will  sell 
its  street  railway,  gas,  power,  and  elec- 
tric light  outfit  to  the  city  as  a  going 
concern;  Mr.  Mackenzie  said  the  com- 
pany would  sell  out  on  a  basis  of  $250  a 
share.  On  this  basis  the  company's  full 
price  would  be  in  excess  of  .$1.5,000,000: 
or  (2)  the  company  will  purchase  from 
the  city  15.000  horse  power  as  soon  as 
the  city  is  in  a  position  to  deliver  it,  at 
a  price  which  will  pay  interest  on  the 
city's  entire  investment  in  its  municipal 
plant  at  Point  du  Bois,  on  condition  that 
the  company  shall  be  permitted  the  ex- 
clusive right  to  engage  in  commercial 
lighting. 

The  following  contracts  for  the  ensu- 
ing year  have  been  awarded  by  the  Man- 
itoba government  telephone  commission; 
Poles,  J.  L.  Ilyland  Company;  hardware. 
Miller,  Morse  and  Company,  J.  H.  Ash- 
worth  Company,  and  Northern  Electric 
Company;  insulators,  Pittsburg  High 
Voltage  and  Insulator  Company,  and 
August  Fibiger;  copper  wire.  Wire  & 
Cable  Company,  and  Eugene  F.  Phillips 
Electric  Works;  iron  wire.  Steel  Com- 
pany of  Canada  and  Northern  Electric 
Company;  cable.  Wire  &  Cable  Com- 
pany; cross  arms,  side  block  and  top 
I)ins,  etc..  Northern  Electric  Company; 
Tri-Provincial  Electric  Supply  Com- 
pany, West  Canadian  Lumber  Company, 
and  Brown  and  Rutherford;  underground 


conduits,   Tri-Provincial    ICIectric   Supply 
Company. 

Yorktown,  Sask. 

The  municipal  lighting  plant  of  York- 
town.  Sask,.  will  be  completed  shortly. 
They  are  using  the  series  tungsten  sys- 
tem for  lighting  the  residential  streets 
and  will  have  ornamental  posts  similar 
to  those  in  Ottawa  for  the  business  sec- 
tion. The  prime  mover  for  this  plant  is 
a  Diesel  oil  engine  using  crude  oil,  the 
only   installation   of   its   kind   in    Canada. 


Condensed  Department 


Wanted 


UATKS. 
Positions    Vacant     .    2     cents     a     wi:nl 
Positions   Vacant     j  cents    for    a    beading,    pe 
Miscellanecus.  '     serlion. 

Tender  advertisements,  equipuient  for 
etc..  15  cents  per  tigate  line  (14  agate 
make   one    inch)    per    insertion. 

Advertisers    who    wish    to    conceal    tlieir 
tity  inny  do  so   by  using  an   Electrical   News 
number    without    extra    charge. 

Forms    close    on    the    18th    of    t'a<-b    nicntli. 


a     2:> 


sale, 
lines 


For  Sale 


One  S.K.C  Dynamo  2-phase,  60  k.w..  1,040 
volts,  13S  cycles,  1333  revolutions  per  minute, 
including  switchboard  and  instiatments,  with  ex- 
citer, ICdison  1J4  k.w..  with  spare  armature. 
This  outfit  can  be  seen  running  at  plant  of  the 
Alliston  Klectric  Light  Company,  Alliston,  Ont. ; 
the  reason  for  selling  is  that  this  machine  is 
being    replaced    by    a    larger    one.  "  ''• 


For  Sale 


The  Iloaid  of  Power  and  Light  Commissioneis 
of  Ingersoll.  Ont..  have  for  sale  for  immedate 
shipment,  two  ^5  li.p.  Induction  motors,  C.  G.  E. 
3-phase,  '220  volts,  4  Canadian  General  transform- 
ers, each  15  k.w.  capacity.  2,200-220  yolls,  CO 
cycles.  S.  P.  direct  current  Arc  Lamps,  direct  cur- 
rent motors.  22n  and  110  volts  from  1  to  40  lup., 
and  for  delivery  within  a  few  weeks,  steam  en- 
gines, boilers  and  general  steam  plant  accessories. 
Particulars  on  application. 

\V.  R.  REYNOLDS. 
ll-i:j  Superintendent. 


WANTED 

a  large  and  well  e(|ui]>ped  factory,  will  make 
under  contract  or  on  royalty  metal  specialties, 
electrical  device  preferred.  Will  buy  outright  any 
patent   article  of  merit. 

For  further  information  address   liox  248,   Elcc- 
tiital    Xews,    Toronto.    Ont.  4  -1 


Positions  Vacant 

W'AXTKI)  Pi>wcr  Solicilor--  for  selling  linte 
plia^e,  2.'  cycle  power.  Only  tir.^t-class  nie*i  need 
apply.  Please  state  experience  and  salary  ex- 
pectetl.       Mark    envelope 


^ _^  Power    Solicitor."      Ad- 

dress    M.     .!.     C.lanlntz.     General     Superintendent. 
London.    ( )nt.  "^  * 

WAN  TKD  As  Assistant  lo  Ilusiness  Man- 
iiKcr.  a  technically  trained  man.  experienced  as 
commerdal  engineer  and  familiar  with  Cost, 
.Xccounting  System  of  Public  Klectric  Utilities 
operating  in  large  cities.  Must  have  inilialive 
aiid  executive  abilily  and  show  clearly  that  he 
has  made  good  elsewhere.  Application  not  con- 
sidered imlesM  it  contains  full  details  as  to  where 
born.  age.  edncalion.  p<)silions  held,  salaries  re- 
ceived and  references.  Address,  Mox  233,  Can- 
adian   Electrical    News,    Toronto   Ont.  4-4 


Electrical   superinteiKkul    to  take  care  uf   muni 
cipal     distributing     system     and     substation     in     a 

small  city  near  Toronto.  Applicant  must  have 
full  knowledge  <>(  practical  electric  construction, 
indoors  and  ouwioors,  and  must  be  able  lo  make 
repairs,  sliall  also  be  able  to  sell  power  and  do 
other  commercial  work.  State  full  particulars  and 
salary     reriuired, 

Adfhess :    Hydro-Electi  ic    Power    (!onnnissioii. 
Continental  Life  P.uilding, 

Toronto.  3-3 


Positions  Wanted 


Electrical   Engineer 

Englishman  (.24>,  tccliiiical  gi  aduate.  Expeii- 
ence,  three  years  drafting;  4  years  installation 
and  testing;  2  years  central  station.  Box  22J*, 
Electrical    News,    Toronto.    Ont.  3-.'{ 


Electrician,  single,  age  20,  desires  change. 
Present  employed  as  foreman  with  firm  of  elec- 
trical engineers.  Has  had  three  years  theoretical 
and  seven  years  practical  experience  with  elec- 
trical appaiatus,  laying  out  and  installing  light- 
ing and  power  systems,  ("an  handle  men  and 
understand  estimating,  etc.  Box  227,  Electrical 
Xews,    Toronto.  3-3 

Steam  and  electrical  engineer,  Scotsman,  mar- 
ried, over  S  years  chief  engineer  and  manager  pub- 
lic electrical  supply,  in  Scotland,  varied  general 
engineering  experience,  first  class  references  as 
to  character  and  professional  ability,  arriving  in 
Canada  early  in  April,  desires  to  hear  of  suitable 
opening.  British  Columbia  preferred.  Address 
Box    2in.    Electrical    News.    Toronto,    Ont.        3-4 


^'oung  man  completing  third  year  in  Elec- 
trical Engineering  at  McGill  desires  position  for 
summer  months  with  engineering  firm  engaged 
in  hydro-electric  installation — preferably  in  Brit- 
ish Columbia.  Energetic  worker  and  absolutely 
steady.  Three  years  practical  experience  in 
small  electric  installations.  .Address,  Box  213, 
l--lectrical    News,    Toronto,    Ont.  .3-4 


Energetic  young  man  (25)  desires  position,  in 
executive  or  assistant  capacity,  with  central  sta- 
tion, electrical  manufacturing,  or  electric  rail- 
way comjiany  in  Toronto.  Xot  a  technical  grad- 
uate, but  possessing  good  general  knowledge  of 
electrical  subject,  central  station  management, 
policy,  rates,  etc..  and  accounting.  Address, 
Box   240,    Electrical    Xews,   Toronto.    Ont.  4-4 


l'(tSrrU)X  WAXTLl)  us  electrical  engineer, 
superintendent  or  manager  of  an  electrical  sup 
ply  system,  or  in  a  position  of  responsibility  in 
an  engineering  firm.  First-class  experience  in 
I  unstnictional,  central  station  operation,  lines  in- 
side and  outside.  Estimating  and  conimerci;*- 
n  ork.       Considerable     experience    in     f  >rient,     and 

V  tnild  be  useful  to  export  manufacturing  on- 
i  i-rn.       Address,     Box    Xo.    247,    Elect ric.'d     .Vew-^. 

Toronto,     Ont.  4  4 


Miscellaneous 


A.  -NTS  WANTED  :■■  all  parts  of  Canada  to 
handle  wood  preserving'  for  Poles,  Cross- Arms, 
Railroad  Ties  and^  '.>..struction  Timber.  For 
particulars  write  \^*.  IJ.  Ward,  Tribune  Building, 
New    \'ork.  2-4 


Agents  Wanted 

Lai  ge  American  hrm  niaimlaetui  ing  a  coin 
plete  line  of  lineman's  tools,  and  i>ortable  sa« 
rigs  for  builders,  contractors  ami  lumber  yards, 
wants  Canadian  representatives.  For  particulars 
apply    Box    223,    Electrical    .News.    Toronto,    ()u\. 


FINE 
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An  Improved  Induction  Watthour  Meter 

The  SaiiRanio  Electric  (.'oinpanx  lia\e  lirou.ylit  ■mt  an 
improved  form  of  imluctioii  meter  wliicli  will  be  known  a-< 
the  tyi)e  "11"  (High  Torque).  Thi-  meter,  in  common  with 
all  induction  types,  employ.s  the  well  known  rotating  tield 
principle  <liscovered  liy  Ferraris  about  ISSd.  The  Ferraris 
principle  depends  upon  the  interaction  of  tw-o  or  more  mag- 
netic lields  of  diflferent  phase,  so  related  and  located  with 
respect  to  each  other  as  to  produce  a  rotating  lield  acting 
upon   a   movable   low   resistance   armature.     The   -imple   lield 


I'he  moving  element  consists  of  a  light  aluminum  disc 
mounted  on  a  sltorl  shaft,  the  entire  system  weighing  18 
grams.  The  upper  pivot  is  made  of  highly  tempered  steel 
wire,  and  of  sucli  di;imeter  as  to  be  cpiile  flexible  in  the  length 
between  the  to]'  "f  the  shaft  and  the  guide  ring  in  which  it 
rotates.  The  lower  pivot  arrangement  consists  of  a  hard- 
ened polished  steel  wire  tip  having  both  ends  rounded  and 
polished,  'fhis  tip  slips  friction  tight  into  a  hole  drilled 
in  the  lower  end  of  the  brass  shaft  split  so  as  to  compress 
on  and  tirmly  hold  the  pivot.  When  one  end  of  the  pivot 
has    become    worn    or    injured,    it    can    be    easily    withdrawn. 


Disk 

Disk  Oampiervi 
Light  Load 
Adjiiitm^'il  OampMut 
Lght  Load       ^ 
Adjustment  Lfv 


Pi.sj,  1  Pig.  2 

arrangements  characteristic  of  all  Gutmann  meters  with  the 
additional  improvements  suggested  by  ten  years'  experience 
in  the  meter  art  have  been  incorporated,  thus  securing  a 
construction  which  will  insure  high  initial  and  permanent 
accuracy. 

The  complete  meter  is  shown  in  figures  1  and  2,  the 
latter  with  cover  removed  and  the  principal  elements  indi- 
cated. Figures  3  and  4  show  the  main  grid  removed  from 
the  base,  giving  a  clear  idea  of  the  structural  features. 

The   main   grid   is   made     of     vanadium-aiuminum   allov. 


Fig.  .3  Pig.  4 

reversed,  and  when  pushed  in.  gives  an  entirely  new  pivot 
on  the  other  end.  The  lower  bearing  diflfers  from  that  used 
in  any  previous  forms  of  induction  meters,  consisting  of  a 
ring  stone  and  end  stone  of  high  grade  .-apphire  instead  of 
the  usual  cup  jewel  used  in  other  meters.  It  is  the  same 
construction  as  used  in  all  watch  bearings.  The  bearing 
adopted  ofifers  several  advantages  over  the  cup  jewel  as  it 
is  possible  to  obtain  absolutely  perfect  end  stones,  easily 
inspected  merely  by  reflection  of  light  from  the  flat  surface, 
so  that  the  least   flaw  is  immediately   detected. 


HEAD    OFFICE 

PRESCOT,    ENGLAND 


Capital  $7,300,000.00 


WORKS  :    Prescot,  Helsby  and 

Liverpool,  England 


British  Insulated  &  Helsby  Cables 

Limited 

Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad 
for  Electric,  Traction,  Power,  Lighting,  Telephone  and  Tele- 
graph Equipments.  Also  Manufacturers  of  Paper,  Lead  Cov- 
ered, Rubber,  Gutta-Percha  and  Bitumen  Insulated  Cables; 
Flexible  Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction 
Boxes,  Section  Pillars,  Overhead  Tramway  Gear,  Bonds, 
Switchboards,  Meters,  Telephone  Instruments,  Exchange  Equip- 
ments, Batteries,  Insulators,  Fire  Alarm  and  Police  Equip- 
ments, Railway  Signals,  Blocks,  etc.,  etc. 

Canadian  Representatives : 

CANADIAN    BRITISH    INSULATED   COMPANY,    Limited 


Cabi  Ei^RAMs:  "In>ulator"  Montrc*! 
PllONr:  Main  1521,  Montreal 


Power  Building,    MONTREAL 
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No.  5 


Canadian  Office  —  Montreal 


April,  1911 


Mr.  Engineer: 

We  are  taking  this  public  opportunity  of  drawing  your  atten- 
tion to  the  fact  that   - ,    do   ^  ,  ,  deal  in  automobiles. 

We  manufacture  Motors  etc.,<^nd  we  resent  our  represent- 
atives not  being  granted  interviews  due  to  the  fact  that  they  are 
supposed  to  be  desirous  of  disposing  of  automobiles  to  the  weary 
purchasing  agent. 

We  can  sell  you  everything  Electrical,  and  we  can  advise  you 
in  everything  Electrical.        We  can  execute  work  in  every   part   of 
Canada,  and  we  are  only  too  glad  to    submit   plans    and  specifica- 
tions   which    may   be    of  aid    to   you    although    they    bring    us    no 
immediate  business. 

Let  us  know  your  Electrical  requirements  be  they  large  or 
be  they  ^ffjaii  ^^  want  to  help  you.  It  is  up  to  you  to  let  us 
try. 


Canada  Ford  Company  Montreal 

and  Winnipeg 
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ADVEETISEMENTS. 
Orders  for  advertising  should  reach  the  otfice   of  publication   not   latei- 
han    the    20th   day   of    the    month   preceding   date    of    issue.      Changes    in 
advertisements    will     be    made    whenever    desired,     without    cost    to     the 
advertiser. 

SUBSCEIPTIONS. 
The    ''Electrical   News"    will   be  mailed    to   subscribers    in   Canada   and 
Great    Britain,    post    free,    for    $1.00    per    annum.       United     States     and 
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Correspondence  is  invited  upon  all  topics  coming  legitimately  within 
the  scope  of  this  journal.  Subscribers  can  materially  assist  by  sending 
in  news  items  and  information  regarding  electrical  development  in  all 
parts  of  Canada. 
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Our  Special  Electric  Railway  Issue 

The  importance  that  electric  railway  >ervice  is  assum- 
ing in  Canada  and  the  all  too  scant  consideration  we  have 
afforded  the  problems  of  the  electric  railway  man  in  the  past 
has  prompted  us  to  offer  present  compensation  in  the  form 
of  a  special  issue  devoted  entirelj'  to  electric  railway  opera- 
tions and  to  resolve  that  future  issues  shall  deal  in  a  sys- 
tematic way  with  such  railway  problems  as  may  be  found 
most   useful   to   Canada's  growing   needs. 

In  the  present  issue  we  are  very  glad  to  be  able  to  pre- 
sent two  forceful  articles  on  what  is  probably  the  most  out- 
standing problem  in  the  electric  traction  world  to-day — the 
relative  merits  of  the  a.c.  and  d.c.  motor.  .As  is  well  known. 
Canadian  practice  is  unifonnly  direct  current  operation  at 
about  600  volts,  a  type  of  motor  well  suited  to  city  or  town 
conditions  and  also  owing  to  its  rugged  characteristics,  cal- 
culated to  operate  with  a  minimum  of  attention  and  elec- 
trical skill.  Where  distances  are  greater  1.200  volt  or  higher 
direct  current  motors  have  been  used  in  the  United  States 
and  still  more  numerously  on  the  continent.  In  most  such 
cases  each  pair  of  motors  is  capable  of  being  operated  in  two 
units  or  in  series.  This  is  often  taken  advantage  of  to  oper- 
ate one  part  of  the  line  at  the  higher  voltage  and  another 
part  at   half  that  voltage. 

.\  keen  competitor  of  the  higher  voltage  d.c.  motor  is 
to  be  found  in  the  single-phase  a.c.  type.  For  trunk  lines 
especially  this  system  appears  to  be  giviu.g  highly  satisfac- 
tory results,  Mr.  Murray's  recent  paper  before  the  Toronto 
Section  of  the  \.  I.  E.  E.  being  a  strong  argument  in  its 
favor  under  such  conditions  as  arc  found  on  long  lines  oper- 
ating  heavy    loads   at   a    coniparati\  ely   unifnrm    speed.      The 


higher  voltages  applicable  to  this  *ystem,  not  le»s  than 
11,000  according  to  Mr.  Murray,  also  go  far  to  eliminate 
heavy  transmission  loss. 

Three-phase  operation  appears  to  be  much  more  lim- 
ited in  its  application.  It  is  used,  to  advantage,  in  Switzer- 
land, where  the  grades  are  unusually  heavy,  and  may  be 
found  applicable  in  the  operation,  for  example,  of  either  of 
our  present  steam  lines  over  the  Rocky  Mountains.  The 
three  wire  feeder  system,  however,  is  a  factor  making  for 
expensive  installation  as  well  as  complicated  operation. 

In  addition  to  these  three  types  there  is  the  increasingly 
popular  railless  car  operated  by  trolley  like  the  others  but 
free  to  follow  its  own  path  below.  The  exceptionally  low 
installation  cost  favors  this  type  of  car  which  is  being  in- 
stalled in  a  nuinber  of  towns  in  England  and  seems  to  lend 
itself  to  usage  in  small  towns  or  suburban  districts  where 
the  small  population  to  be  served  would  not  justify  heavy 
rail  expenditure.  Of  this  type  also  is  the  storage  battery 
car.  the  car  which  would  seem  to  be  the  solution  of  suburban 
and  light  interurban  service.  This,  however,  has  resolved 
itself  mainly   into  a  battery  problem. 


Electrical  Standards  Laboratory 

Readers  of  the  Electrical  News  are  familiar  with  what 
is  termed  the  Electrical  Standards  Laboratory  at  Ottawa, 
that  branch  of  the  Inland  Revenue  Department  which, 
among  other  things,  provides  for  the  inspection  of  electrical 
meters.  Under  the  very  capable  direction  of  Mr.  Ormond 
Higman.  the  services  rendered  by  this  Department  to  the 
light  and  power  companies  of  Canada  have  been  as  efficient 
as  could  be  expected  under  the  conditions  existing  and  with 
the  machinery  which  the  government  has  provided  for  the 
execution  of  the  work,  but  we  think  that  the  Department  has 
not  been  given  the  status  or  the  equipment  to  which  it  is 
entitled  by  the  importance  of  the  industry  it  represents  and 
the  nature  of  the  work  it  should  perform.  Rightly  enough, 
it  should  be  controlled  by  the  Minister  of  Inland  Revenue, 
but  as  a  separate  and  distinct  branch,  with  an  official  head 
directly  responsible  to  the  Minister.  The  importance  and 
growing  magnitude  of  the  electrical  industry,  representing 
a  capital  investment  of  probably  .$150,000,000.  should  long 
ago  have  brought  forth  an  appeal  that  the  active  administra- 
tion of  both  electricity  and  gas  be  divorced  from  (say)  that 
of  spirits  and  tobacco.  Electrical  interests,  as  a  body,  have 
not  presented  their  case  and  therefore  cannot  honestly  lilanie 
the  government,  but  should  we  not  now  ask  for  some  such 
scheme  as  the  segregation  of  the  electrical,  gas,  weights  and 
measures  and  kindred  services  and  their  incorporation  as  a 
distinct  branch  of  the  Department?  Might  not  the  Canadian 
Electrical  Association  place  the  matter  before  the  govern- 
ment by  a  strong  deputation?  We  will  have  further  com- 
ment on  the  subject  in  the  next  issue,  and  invite  opinions 
from  mir  readers  in  the  meantime. 


Forty  Per  Cent,  Expansion  in  Electrical  Trade 

No  better  indication  ui  tlie  rapid  expansion  of  electrical 
trade  in  Canada  is  needed  than  the  annual  report  of  the 
Canadian  Westiughouse  Company  for  1910.  which  shows 
an  increase  in  factory  output  over  the  year  lilOil  of  appro.xi- 
mately  4-t  per  cent.  The  net  profits  for  1910  are  .$697,393. 
also  an  increase  of  40  per  cent,  over  the  previous  j'ear.  In 
.-umming  up  the  past  year's  progress  the  following  points 
were  noted  by  the  president.  The  sternness  of  competition 
due  to  numerous  foreign  entrants  is  noted  as  an  important 
factor: — 

"The  sustained  and  increased  demand  for  apparatus  of 
all  types  in  the  electrical  field,  and  the  stability  of  orders 
for  air  brakes,  have  enforced  a  continual  and  cumulative 
growth  <if  manufacttire  to  satisfactorily  care  for  these  desir- 
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able  conditinii>.  'I'lic  voluiiie  of  business  offered  in  the 
latter  part  of  ll»(il)  .ind  in  the  early  part  of  this  year  made 
it  apparent  thai  some  additional  space  would  be  required  to 
facilitate  its  handling.  Extensive  additions  to  the  warehouse 
and  retail  buildings  were  undertaken  and  are  about  ready 
for  occupancy,  and  an  extension  of  the  foundry  building, 
about  doubling  its  capacity,  is  under  way  and  will  be  com- 
pleted with  the  opening  of  spring.  The  probability  of  still 
further  increased  business  raises  the  question  of  additional 
machine  shi)])   facilities  at  a  not  distant  date. 

"The  insistent  demand  for  apparatus  involving  the  high- 
est development  of  engineering  and  manufacturing  skill  has 
continued,  and  the  large  share  of  business  with  which  the 
company  has  been  favored  in  standard  and  special  lines, 
particularly  in  those  fitted  for  the  extensive  generation  and 
distribution  of  high  voltage  electrical  energy  and  its  econ- 
omical application  to  various  industrial  uses,  demonstrates 
the  standing  accorded  it  throughout  the  Dominion. 

"A  new  high  record  for  sales  has  been  reached  during 
the  year,  approximately  an  increase  of  twenty-five  per  cent, 
over  1909,  the  period  of  previous  maximum.  The  larger 
volume  has  come  from  extensions  to  existing  plants  as  well 
as  from  numerous  new  power  developments,  and  has  been 
well  distributed  geographically  from  ocean  to  ocean.  Com- 
petition has  been  keen  at  the  hands  of  home  and  foreign 
manufacturers,  the  latter  having  been  reinforced  by  addition- 
al entrants  attracted  by  the  large  developments  undertaken 
in   Canada." 


A.  I.  E.  E,  Toronto  Section 

The  360th  meeting  of  the  A.  1.  E.  E.  was  held  in  the 
C.  &  M.  Building,  University  of  Toronto,  on  April  7th,  un- 
der the  auspices  of  the  Toronto  section  of  the  institute.  A 
paper  was  presented  by  Mr.  W.  S.  Murray,  electrical  en- 
gineer of  the  New  York,  New  Haven  and  Hartford  Railway 
Company,  on  the  subject  "Analysis  of  electrification  and  its 
practical  application  to  trunk  lines  for  freight  and  passenger 
operation. 

This  road  is  considered  the  most  successful  example  of 
single-phase  operation  in  the  world  to-day,  and  in  his  intro- 
duction, Mr.  Murray  states  it  to  be  the  object  of  his  paper 
"to  preach  the  doctrine  of  universal  use  of  single-phase  cur- 
rent on  trunk  line  roads  inclusive  of  suburban  and  terminal 
territory  as  applied  to  freight  and  passenger  operation." 

Mr.  Murray  offered  for  consideration  the  standardization 
of  n.OOO  volts  on  the  contact  wire  and  a  system  frequency 
of  25  cycle.    This  voltage  was  recommended  as  the  minimum. 

The  paper  dealt  in  a  very  definite  way  with  the  operat- 
ing features  of  Mr.  Murray's  road  over  the  last  three  years. 
The  New  Haven  road  now  operates  300  miles  of  this  track 
of  single-phase,  and  is  adding  150  more  which  will  make  a 
total,  with   sidings  and  yards,  of  nearly  500  miles. 


New  Plant  Operating  at  Weyburn 

I'owcr  has  Ijecn  turned  on  at  the  now  municipal  steam 
power  plant  at  Weyburn,  Saskatchewan.  The  plant  has  been 
built  to  supply  not  only  the  present  needs  but  provision  has 
been  made  for  enlargement  as  the  town  grows  and  the  de- 
mand for  light  and  power  increases.  The  new  plant  will 
not  only  develop  electricity  for  power  and  lighting,  l)Ul  will 
also  operate  the  pumps  in  connection  with  the  waterworks 
system  and  sewer  systems.  The  plant  is  housed  in  a  fireproof 
brick  building,  60  x  100  feet,  and  ample  space  is  pro- 
vided for  additions  without  interfering  witli  the  operation 
of  the  other  units.  The  power  house  is  located  close  to 
the  Souris  river  from  which  an  ample  water  supply  is  secured 
and  is  served  with  a  spur  track  where  fuel  from  the  mines 


south  on  the  .Soo  line  can  be  cheaply  and  advantageously 
handled. 

The  power  e(|uipment  consists  of  a  I. 5  and  iiO  X  :iO 
cross-compound  Corliss  engine,  direct  connected  to  a  250 
kilowatt  alternating  generator  and  one  14  x  24  Corliss  engine 
to  a  75  kilowatt  generator.  The  electric  light  plant  now 
operates  over  thirty  street  lamps  and  about  6,000  incandes- 
cent lights  in  stores  and  residences.  It  is  the  intention  of 
the  town  council  to  furnish  a  continuous  power  service. 

The  water  pumping  machinery  at  the  wells,  a  mile  west 
of  town,  consists  of  one  50  h.p.  gasoline  engine  and  one  50 
h.p.  motor,  both  attached  by  gears  to  two  8  x  12  double- 
acting  pumps,  thereby  insuring  a  continuous  water  supply. 
The  capacity  of  the  pumps  is  300  gallons  per  minute  each. 


Fifty  Per  Cent,  for  Canadian  Side 

The  warfare  that  has  been  continuously  waged  between 
the  town  of  h'ort  I'Vances  and  Mr.  E.  W.  Bachus  as  to  the 
use  of  power  being  developed  by  the  latter,  on  the  Rainy 
river,  has  resulted  in  the  passage  of  a  bill  in  the  Dominion 
House  requiring  the  utilization  on  the  Canadian  side  of  the 
river  of  fifty  per  cent,  of  the  total  power  developed  at  any 
time.  The  question  came  up  some  months  ago  and  a  tem- 
porary arrangement  was  made  with  Mr.  Bachus  by  which 
he  was  required  to  utilize  on  the  Canadian  side  only  one- 
half  of  that  developed  on  the  Canadian  side.  This  half 
amounted  to  about  3,500  horse  power  and  following  the 
order  Mr.  Bachus  was  proceeding  to  install  pulp  grinders  in 
I^'ort   Frances   to   use   this   amount   of  power. 

It  is  thought  by  the  citizens  of  Fort  Frances,  however, 
that  Mr.  Bachus  has  no  intention  of  manufacturing  his  pulp 
in  Canada  and  an  injunction  has  been  applied  for  at  Ottawa 
restraining  him  from  installing  the  grinders  and  requiring 
him  to  build  a  mill. 

In  the  meantime  the  council  is  busying  itself  to  find  a 
market  for  its  half  of  the  developed  power  and  the  clerk 
has  been  instructed  to  apply  at  once  to  the  Minnesota  & 
Ontario  Power  Company  for  prices  on  electrical  energy  and 
hydraulic  power  on  the  schedule  plan,  including  in  schedule, 
power  from  1  to  17.500  h.p.  for  the  following  purposes:  pulp 
mill,  paper  mill,  Huur  mill,  general  factory  purposes,  light- 
ing, etc.,  stating  when  such  power  can  be  delivered  and  full 
particulars  as  to  how   they  are  prepared  to  deliver  same. 


Development  of  Grand  Rapids 

The  city  of  Edmonton  will  ask  the  Dominion  govern- 
ment for  an  extension  of  time  in  which  to  decide  whether 
or  not  to  accept  the  terms  of  development  at  Grand  Rapids. 
If  the  time  is  extended  the  question  will  be  submitted  to  a 
popular  vote.  In  the  meantime  it  is  understoood  that  the 
interests  represented  by  Mr.  Voilette  &  Engineer  Neville 
have  been  promised  second  choice  of  this  site  !>>  the  .gov- 
ernment. These  latter  interests  have  also  made  the  city  ol 
Edmonton  a  very  fair  proposition  ranging  from  $15  up  if 
30,000  h.p.  or  less  is  delivered  at  the  city  limits  or  from  $10 
up  for  the  same  amoimt  at  the  power  house.  .\  rnugh  esti- 
mate of  the  total  capital  cost  of  30.000  h.p.  delivered  at  the 
city    limits    is    $5,000,000. 


Milibrook  Light  and  Power  Taken  Over 

Tile  Idc.-il  pl.inl  of  llu'  luvvn  iii  Millbr.i.ik  lias  been  re- 
cently aciiuircil  |py  the  (entr.il  ()ntario  I'ower  Cc)nipany,  a 
subsidi;iry  "f  The  IClectric  I'ower  Company.  It  is  the  in- 
tention of  the  latter  eoiiipany  to  run  a  branch  of  their  high 
tension  system  in  the  neighborhood  of  Milibrook  and  install 
a  small  stepdown  sub-slalion  there.  When  this  is  accom- 
plished the  town  will  be  enabled  to  operate  an  economical 
twenty-four   hour   service. 
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Waterpowers  on  Shipshaw  River 

The  Shipshaw  river  is  situated  in  the  county  of  Chic- 
outimi,  Quebec,  and  is  a  tributary  of  the  Saguenay,  the 
river  which  connects  Lake  St.  John  with  the  St.  Lawrence. 
A  recent  survey  by  Mr.  C.  E.  Gauvin.  hydraulic  engineer,  to 
the  Quebec  government,  now  issued  in  the  1910  report  of 
the  Department  of  Lands  and  Forests,  Quebec,  shows  water- 
powers  on  the  Shipshaw  river  in  upstream  order  and  size  as 
follows: 

Head.  H.P. 

1.  Wilson    Falls     31 1700 

2.  Murdock   Falls    &   Rapids    80-90 4800 

3.  Chute    a    Guimond     25-30 1500 

4.  Chute    du    Noye     4-5 250 

5.  Chute    du    Portage    15 850 

6.  Chute   a   Gagnon    25 1450 

7.  Chute   au    Caribou    15-20 1000 

8.  Chute    des    Galets    75 4000 

9.  Chute    de    L'Equerre     60 3300 


18,850 
The  length  of  the  river  is  about  100  miles  and  its  mini- 
mum flow  estimated  not  less  than  500  foot  seconds.  The 
Murdock  Falls  will  probably  be  developed  by  a  group  of 
men  including  Messrs.  D.  Maltais,  E.  Tremblay,  V.  N.  Trem- 
blay,  and  L.  G.  Belley;  some  work  on  a  dam  has  already 
been  done.  Falls  Nos.  3,  4,  5,  and  6  may  be  leased  to  the 
Pulp  Company  of  Chicoutimi,  who  have  made  application 
for  them.  Mr.  Wm.  Price,  of  Price  Bros.  &  Company,  is 
said  to  be  investigating  the  possibilities  of  the  last  three 
falls  with  a  view  to  utilizing  the  power  in  the  numerous  lum- 
ber mills  of  that  company. 


Illinois  Traction  Operates  two  Sleepers 

The  Illinois  Traction  Company  has  placed  in  commis- 
sion tw'o  sleeping  cars  to  run  betw-een  Peoria  and  St.  Louis. 
In  working  out  the  idea  for  their  construction  an  attempt 
was  made  to  do  away  with  all  the  uncomfortable  things  on 
a  regulation  sleeper,  and  produce  something  dififerent  that 
would  ensure  a  restful  night's  sleep.  The  sides  go  flush 
to  the  roof,  which  is  high  and  rounded  in  what  is  known 
as  the  turtle  back  construction.  This  does  away  with  deck 
lights  shining  into  the  upper  and  also  allows  the  placing  of 
windows  in  the  top  bunk.  One  important  feature  is  that 
the  berths  are  six  inches  longer  than  those  in  the  standard 
Pullmans.  At  the  head  of  each  berth  is  a  plush  lined  steel 
locker,  built  in  the  side  of  the  car;  this  is  for  holding  valu- 
ables and  works  on  the  safety  deposit  plan,  the  conductor 
retaining  one  key  and  the  passenger  the  other.  Both  upper 
and  lower  berths  are  provided  with  electric  lights,  ensur- 
ing a  steady  light  for  reading.  Lower  berths  fold  up  against 
the  side  of  the  car,  making  a  small  stateroom  for  dressing. 
To  assist  in  this  a  folding  chair  is  discovered  under  the 
berth.  Last,  but  not  least,  of  the  novel  features  that  will 
go  a  long  way  to  popularize  the  new  sleeper  service  with  the 
travelling  public  is  the  idea  of  General  Manager  Chubbuck 
to  serve  free,  hot  coffee,  hot  rolls  and  creamery  butter  in 
the  morning. 

Calgary  Installing  Ornamental  Lamps  and 
Standards 

The  tenders  of  the  Canadian  Equipment  &  Supply  Com- 
pany and  of  the  Canadian  General  Electric  Company  have 
been  accepted  for  the  supply  of  100  each  ornamental  street 
standards  and  equipments  similar  to  the  Toronto  type.  The 
price  is  $50.50  each,  including  globes,  sockets,  cutouts  and 
the  wiring  of  the  posts.  The  globes  will  be  one  14-inch  and 
four  12-inch  diameter  on  each  post.  The  new  switchljoard 
and  apparatus  for  the  new  power  station  will  be  installed 
by  the  Canadian  Westinghouse  Company. 


Forced  Hot  Air  System 

General  Manager  M.  O.  Robinson,  of  the  Port  Arthur 
and  Fort  William  Electric  Railway  system  states  that  they 
have  on  trial  on  one  of  their  cars  the  forced  ventilation  hot- 
air  system.  Although  they  did  not  have  this  in  operation  in 
the  coldest  weather,  it  has  been  15  below  zero  since  it  was 
installed,  and  at  that  temperature  it  proved  to  be  superior 
to  the  electric  heaters.  The  good  features  of  the  system 
are  that  the  air  in  the  car  is  continually  being  changed,  be- 
ing taken  from  outside,  heated  and  forced  into  the  car  by  a 
fan.  It  has  the  advantage  over  the  hot  water  that  there  is 
no  danger  of  frozen  or  leaky  pipes;  also  it  is  one-half  the 
weight  and  when  the  heater  is  taken  out  for  the  summer  the 
car  is  not  so  heavy  even  as  with  the  electric  heaters.  The 
cost  of  operation  in  comparison  with  electricity  is  said  to 
be  less  than  one-half. 


Light  and  Power  for  Porcupine 

The  mining  town  of  Porcupine  is  to  have  electric  light 
and  power  as  soon  as  possible.  Messrs.  Ross  &  Holgate 
have  prepared  plans  and  estimates  for  a  plant  to  be  situated 
at  the  Wawatian  Falls  on  the  Moose  river  branch  of  the 
Mattagami  river,  and  tenders  were  asked  for,  to  be  sent  in 
during  the  first  w'eek  in   March. 

The  W'awatiin  Falls  were  described  in  the  July,  1910, 
issue  of  the  Electrical  News  as  having  a  natural  head  of  uo 
feet,  an  approximate  drainage  area  of  1,000  square  miles, 
an  estimated  minimum  flow  of  400  c.f.s.,  an  estimated  dis- 
charge under  controlled  storage  of  1,000  c.f.s.,  a  minimum 
development  of  2,700  h.p.,  and  a  maximum  development  un- 
der discharge   control   of  6,700  h.p. 

During  the  approaching  summer  an  hydro-electric  light- 
ing and  power  plant  will  be  installed  in  the  town  of  Magog. 
It  will  be  a  1,200  h.p.  plant  for  which  the  specifications  have 
been   prepared   by   Messrs.   Ross   &   Holgate. 


Wireless  in  New  Zealand 

The  first  wireless  telegraphy  station  to  be  fitted  up  in 
Xew  Zealand  is  on  the  tower  of  the  Post  Ofiice  at  Welling- 
ton. During  the  next  twelve  months,  two  high-power  and 
five  low-power  stations  will  be  erected  throughout  New 
Zealand.  One  high-power  station  will  be  erected  at  Doubt- 
less Bay.  and  the  other  at  the  Bluff.  Each  will  be  capable  of 
keeping  up  communication  with  the  continent  of  Australia. 
The  low-power  stations  will  be  erected,  one  each  at  Gis- 
borne,  New  Plymouth,  Christchurch  and  Wellington,  and 
also  one  on  board  the  government  steamer  Tutanekai. 

Experiments  which  have  been  conducted  by  officers  of 
the  Telegraph  Department  at  Wellington  have  demonstrated 
that  the  smaller  stations  can  conveniently  be  erected  on  the 
roofs  above  the  post  offices  at  the  places  named,  a  course 
which  will  materially  reduce  the  cost  of  upkeep,  as  the  sta- 
tions will  be  under  the  immediate  charge  of  the  postmasters. 
The  high-power  stations,  however,  will  be  independent  units, 
staffed  by  special  staffs,  and  remaining  open  day  and  night. 

When  the  proposed  stations  are  erected,  every  corner 
of  the  coast  and  the  oceans  surrounding  New  Zealand  with- 
in a  considerable  radius  will  be  within  the  field  of  the  wire- 
less telegraph  system. 


Fort  William  Extensions 

A  report  has  recently  been  made  by  Mr.  R.  S.  Kelsch, 
consulting  engineer,  on  the  street  railway  situation  in  Fort 
W'illiam.  The  report  advises  the  replacing  of  the  two  pre- 
sent installed  and  much-worn  motor  generator  sets  of  175 
kw.  and  :>.J0  kw.  capacity  by  a  single  500  kw.  capacity  unit. 
The  purchase  of  a  storage  battery  is  also  recommended,  to 
carry  the  peak  load,  at  a  suggested  cost  of  $20,000  to  $30,000, 
and  new  switchboard  arrangements,  to  cost  about  $4,000. 
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Toronto    Railway    and    Life-Saving  Devices — 

Company  Co-operating  with  Ontario 

Railway   Board 

In  connection  with  an  atlvertisenienl  now  appearing  in 
the  technical  and  daily  press  of  Canada  and  the  United 
States  inserted  hy  the  Toronto  Railway  Company,  a  short 
description  of  what  this  company  hopes  to  accomplish,  and 
the  means  taken  to  obtain  results,  are  of  great  interest. 

The  advertisement  reads  as  follows: — 

"Inventors  and  others  interested  in  life-saving  device^. 
are  hereby  invited  to  submit  to  the  company,  plans,  rough 
drawings,  or  models  of  any  device  to  he  used  upon  the  car^ 
for  the  prevention  of  accidents." 

Some  time  ago,  upon  the  application  of  the  Toronto 
Railway  Company,  The  Ontario  Railway  &  Municipal  Board 
made  an  order  appointing  Mr.  J.  F.  H.  Wyse,  consulting 
engineer,  to  co-operate  with  the  company  in  devising  or 
investigating  any  reasonalile  method  fr)r  preventing  destruc- 
tion of  life. 

After  an  investigation  Mr.  Wyse  concluded  that  the 
condition  of  Toronto's  pavements  were  such  as  to  render 
impossible  the  proper  operation  of  any  life-saving  device, 
however  efficient  it  might  be.  For  example,  it  was  pointed 
out  that  the  paving  blocks  close  to  the  rails  were  raised  in 
a  number  of  cases  over  2^  inches  high,  and  in  several  case> 
:i  inches  or  higher.  As  pointed  out  in  this  report,  no  ap- 
paratus could  be  dropped  close  enough  to  the  rails  to  be 
effective,  and  further,  such  life-saving  apparatus  must  be 
carried  too  far  from  the  ground  to  be  operated  quickly 
enough.  Mr.  Wyse's  recommendation  at  that  time  was  that 
the  "parties  responsible  for  the  condition  of  these  pave- 
ments should  immediately  take  steps  to  place  and  maintain 
the  pavement  upon  the  track  allowance  even  with  the  top 
of  the  rails  so  that  no  part  will  hereafter  project  above  the 
rails."  In  this  connection  a  sentence  in  Mr.  Wyse's  report 
shows  the  importance  of  attention  to  this  matter  where  he 
says  "a  single  high  paving  block  on  a  route  will  destroy  the 
safety   apparatus  of  every  car  operating  on  that  route." 

A  couple  of  photographs  shown  herewith  will  illustrHtc 
this  point.  One  of  them  shows  a  life-saving  device  as  it  left 
the  shops,  the  other  shows  a  similar  device  as  it  was  photo- 
graphed after  being  in  service  a  very  short  time.  It  is  evi- 
dent that  however  effective  this  guard  may  have  been  when 
it  started  out  on  its  trip,  it  soon  became  not  only  ineffective 
but  an  actual  menace  to  the  life  of  any  living  thing  that 
might  come  in  contact  with  it. 

The  third  photograph  shows  a  coini)lete  set  of  guards  of 
the  latest  type,  designed  by  the  company's  master  mechanic. 
Mr.  Walter  McKae.  These  are  placed  in  the  five  positions 
shown,  one  each  in  front  of  the  car,  before  the  front  wheels, 
between  the  trucks,  before  the  rear  wheels,  and  behind  the 
rear  wheels.  C)n  car  No.  1428  these  guards  were  placed  2-J4 
inches  above  the  rail,  and  appeared  to  be  an  absolute  iiro- 
tcction.   if   they   could   lu-   mainl.-iincd   a1    lliat   lieiglit    with   tho 


car  empty,  making  allowance  for  the  car  settling  under 
loaded  conditions.  To  all  appearance  they  represented  the 
most  efficient  life-saving  devices  that  have  ever  been  oper- 
ated, but  tile  condition  of  the  pavement  adjacent  to  the 
rails,  unfortunately,  rendered  the  removal  of  all  these 
guards  necessary  at  the  end  of  the  trial  trip,  and  their  be- 
ing re-set  at  a  greater  height. 

.\t  the  present  time  Mr.  Wyse  is  receiving  applications 
in  response  to  the  railway's  advertisements,  studying  all 
suggestions    and    devices    submitted,    that    seem    api)Iicable, 


Pigs.  1  aod  2. — Destruetion  of  Life-Saving  Device  by 
Bad  Pavement. 

with  a  view  to  recommending  for  the  Ontario  Railway  & 
Municipal    Board's   approval    those   that   are    efficient. 

It  is  abundantly  evident  that  if  there  is  any  way  of  sav- 
ing lives,  as  far  as  the  railway  company  is  concerned  it  will 
lie  done. 

It  cannot  be  forgotten,  however,  that  the  best  prevent- 
ative  of  accidents   is   caution   on   the   part   of  the  public. 

It  is  very  much  to  be  regretted  that  the  recent  order  that 
all  passengers  must  leave  by  the  front  door,  has  not  lately 
been  enforced.  Mr.  Wyse  is  of  the  opinion  that  the  chief 
cause  of  accidents  is  that  people,  either  passengers,  or 
pedestrians  cross  along  the  rear  of  a  standing  car  without 
looking,  and  are  caught  by  a  car  approaching  in  the  opposite 
direction,  and  he  believes  that  no  method  of  equipping  the 
coaches  will  be  anything  like  as  effective  as  caution,  care 
and   watchfulness   on   the   part   of  the   public. 


British  Line  to  be  Electrified 

It  is  said  that  the  London.  Brighton  &  South  Coast  Rail- 
way Company  has  met  with  such  success  in  the  electrical 
operation  of  a  portion  of  its  suburban  lines  that  it  will  elec- 
trify the  whole  system  of  470  miles  and  that  it  is  expected 
to   Iiavc   the    service   in   opernlion   in    lOUi, 


I'-ig.  3.     'roroiilo   H.iilwMv  ('ill-  lv|uip|icd   willi   W.-iImhi   l<'riiilci 
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The  Three-Phase  Operation   of   Electric   Rail- 
ways—Used for  Heavy  Work  in  Italy — 
Regenerative  Feature 

A  report  of  a  llirce-phase  in.slallation  of  the  Giovi  line 
of  the  ftalian  State  Railway  has  just  been  made  by  the 
Italian  W'estinghouse  Society,  and  is  interesting  as  repre- 
senting one  of  the  few  three-phase  electrically  operated  rail- 
ways  in    the   world    to-day. 

The  Giovi  locomotive  is  built  for  freight  >ervice  and 
ha>  a  normal  operating  speed  of  2>S  mile-  per  hour.  It  i> 
also  used  for  passenger  service,  however.  a>  the  speed  capa- 
city is  as  high  as  is  considered  >afe  on  the  C;io\  i  Iine>.  The 
locomotive  also  has  a  14  mile  per  lu)ur  speed  which  i-  in- 
tended for  switching  purposes  and  for  re-generating  power 
when  the  train  is  running  down   hill. 

During  the   tests  a   train  418  ton.-,   exclusive   of   loconuj 
lives,  was  taken  with  a   speed   of  28  iniles   per   hour  against 
a  maximum  grade  of  '.i.o  per  cent,  and  an  avera.sjc  of  2.7  per 
cent,  and  a  minimum  curve  radius  of  1.200  feet. 

The  motors  are  three-phase.  :!.onO  volt.  l.">  cycle  mach- 
ines,   arranged    to   run    in    cascade    and    parallel,    giving   two 


3-Pha.se  Operated  Tiain  on  (iiovi  Line    Italy. 

-.ynchronous     speeds    of     112^'>     and     225     r.p.ni.     intcrmittenl 
-peeds  being  obtained  by  inserting  rheostats  in  the  circuits. 

The  control  system  contains  a  number  of  unique  fea- 
tures, one  of  which  is  the  water  rlieostat  used  as  a  starting 
resistance.  This  eliminates  all  metallic  resistance  parts 
which  are  always  more  or  less  subject  to  burnouts  and 
mechanical  breakage.  Moreover,  in  this  way  all  contact- 
that  have  to  be  operated  under  current  in  the  secondary  are 
eliminated  except  the  one  contact  which  short-circuit-  the 
rheostat  -\  further  advantage  of  this  control  lies  in  the 
fact  that  the  current  i-  not  increased  by  step-  liut  reaclu- 
ils  niaximum   by  the  \  cry  finest  regulation. 

The  water  receplacle  is  a  tight  tank  -n  uinmUecl  a-  {<• 
eslend  below  the  cab  fur  air  cooling.  l\eceptacle>  for  the 
electrodes  extend  from  below  the  water  level  through  the 
co\  er  and  up  into  the  lower  part-  of  the  locomotive,  the 
electrodes  being  supported  in  the  uiiper  |)ortion-  of  these 
receptacle- 

.Vn  imporlant  feature  of  the  three-pha-e  iii-lallalion  1- 
founil  in  the  utilization  of  regenerated  power  wliicli  re 
duce-  the  cost  of  operating  the  line  and  also  reduces,  by 
proper  arrangement  of  the  schedules,  the  peak  of  the  load 
in  the  generating  station  and  does  not  reciuire  the  use  of 
mechanical  brakes  when  the  train  i.-  going  down  grade. 


Gas  Electrically  Operated   Cars     A  Minnesota 
Line  With  No  Overhead  Construction 

The  illustration  shown  herewith  represents  a  gas-elec- 
tric car  used  on  the  Minneapolis,  St.  Paul,  Rochester  and 
Dubuque  electric  line  operating  between  Minneapolis  and 
.Vorthlield.  Minn.,  a  distance  of  37K  miles.  The  car  mea- 
sures  (52   ft.   (■)  in.   long  by  9   ft.   6  in.  wide.     The   frame  and 


Gas-Electric  Car  Opciatiug  .Minneapolis  to  Noithfield. 

exterior  sheathing  are  of  structural  steel.  The  interior  is 
linished  in  wood  but  the  ceilings  are  of  sheet  metal.  The 
car  has  three  compartments,  the  rear  section  provided  with 
chair  seats,  the  main  passenger  section  in  the  centre  and 
the  engine  room  in  the  front.  The  engine  is  of  the  vertical 
four  cycle  type,  6  cylinders  lOJ/2  in.  liy  fl  in.,  giving  150 
h.p.  at  425  r.p.m.  Direct  connected  to  the  engine  is  an  85 
kw.  250  V.  shunt  wound  interpole  generator.  The  motors 
are  two  G.  E.  100  h.p.  250  V..  both  mounted  on  the  forward 
truck.  The  car  also  carries  a  battery  of  112  cells,  capacity 
::o()  amp.   hr..  to  be  used   for  starting  and   lighting  purposes. 


All-Steel    Cars — Fifty    being    Installed    by   the 
Pittsburg  Railway   Company 

The  Standard  Steel  Lar  Company,  of  Pittsburg,  is  now 
filling  an  order  for  50  new  pay-at-entrance  trailer  cars  of 
the  new  centre  entrance  and  exit  design.  These  cars  are 
-hown  in  the  accompanying  illustrations.  The  car  is  com- 
pletely constructed  of  steel  up  to  the  letter-board  with  the 
exception  of  the  floors  and  seats,  and  as  the  entrance  and 
e-xit  are  at  the  centre  of  one  side,  the  seat  extends  right 
around  the  coach  as  shown  in  one  of  the  photographs.  Even 
at  the  end  where  the  motorman  stands  a  small  seat  has  been 
-et  in,  back  to  back  with  the  motorman. 

The  car  seats  62  people  and,  complete  with  trucks,  hot 
air    heating,    and    all    details,    weighs    only    22.:i00    poimds.    or 


Front  End  Interior  All-steel  Pitlshiu-g  (')ii-. 
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Two  Views  Centre  Entrance  All-steel  Pittsburg  Trailer. 

360  pounds  per  passenger.  When  coupled  to  one  of  the 
railway  company's  semi-steel  pay-as-you-enter  cars  (two 
views  of  the  entrance  to  this  car  are  shown)  the  two-car  train 
furnishes  seating  capacity  for  118  people.  The  car  is  mount- 
ed on  trucks  having  wheels  23  inches  in  diameter,  thus  the 
fioor  can  be  placed  30  inches  above  the  rail  and  be  on  a 
level  with  the  back  platform  of  the  ordinary  car.  This  ar- 
rangement requires  the  use  of  only  one  step  up  to  the  car 
and  greatly  facilitates  the  loading  and  unloading  as  well 
as  the  convenience  to  the  company's  patrons.  The  import- 
ant dimensions 'of  these  trailers  are  as  follows:  Length  over 
all  45  ft.,  width  over  all  8  ft.  2  in.,  step  heights  16  in.  and 
14  in.,  heights  from  the  rail  to  the  top  of  the  roof  10  ft.  6  in., 
truck  centres  22  ft.  6  in.,  wheel  base  of  truck  4  ft.  4  in. 

On  the  long  distance  lines  where  a  speed  of  80  or  90 
miles  an  hour  is  sometimes  attained,  considerable  difficulty 
is  being  found  in  properly  heating  these  coaches.  Where  the 
traffic  is  only  local  this  difficulty  is  more  easily  overcome, 
though   it   doesn't   seem   to   be   altogether   a   matter   of   speed 
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but  rather  that  the  heat  very  quickly  radiates  from  the  metal. 
It  is  very  probable  that  before  this  difficulty  can  be  overcome 
completely,  the  cars  will  have  to  be  lined  with  some  non- 
conducting material  such  as  asbestos  which  would  add  prac- 
tically nothing  to  their  weight  and  would  assist  very  ma- 
terially in  retaining  the  heat  within  the  coach. 

These  steel  cars  arc  attracting  a  great  deal  of  atten- 
tion at  the  present  time,  more  especially  perhaps  on  ac- 
count of  the  side  entrance  which  is  said  to  facilitate  entrance 
and  e.xit  to  a   marked  degree. 


Car   Wheels    for    Electric    Service     A   Light- 
weight Wheel  of  Standard  Design 

by  Mr.  (i.  Gordon  Gale. 

Many  of  the  railway  companies  operating  surburban 
lines  at  a  moderate  speed — say  40  miles  per  hour — are  grad- 
ually giving  up  the  use  of  the  chilled  cast  iron  wheel  in 
favor  of  the  steel  tired  and  the  rolled  steel  wheel.  This 
latter  wheel  has  shown  such  good  results,  both  in  reliability 
and  length  of  life,  that  its  use  is  being  very  generally 
adopted. 

The  standardization  of  designs  and  the  elimination,  as 
far  as  possible,  of  slight  differences  in  the  dimensions  of 
wheels  in  the  same  service  are,  of  course,  desirable  from  the 
standpoint  of  the  user  because  standard  equipment  is  al- 
ways more  economical  than  special  equipment;  and  from 
the  standpoint  of  the  maker  because  of  economy  in  manu- 
facture, and  the  greater  facility  with  which  a  standard  wheel 
can  be  supplied. 

Where  electric  cars  are  operated  over  existing  steam 
lines,   running  over   standard   frogs,   etc.,   wheels   having   the 

\m 34' Diameters 
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M.C.B.  flange  IJ-s-in.  x  1  3/8-in.  and  tread  :i;..  in.,  have  been 
adopted.  It  would  seem  that  in  order  to  obtain  a  wheel 
of  standard  design  having  these  dimensions  of  tread  and 
flange,  it  is  at  present  necessary  to  purchase  from  the 
manufacturers  a  wheel  used  in  steam  railway  work,  weigh- 
ing over  ilOO  pounds.  The  weight  of  cars  for  electric  ser- 
vice is  not  as  great  as  that  of  cars  used  on  steam  railways, 
and  it  is,  therefore,  unnecessary  to  have  as  heavy  a  wheel. 
Comparing  the  above  weight  with  the  old  cast  iron  wheel 
weighing  about  500  pounds,  it  is  cxident  that  by  using  the 
iinproved  wheel,  the  wei.t;ht  ])cr  car  is  increased  over  one 
and   one-half  tons. 

The  results  of  icst>  in  iDHiu-cliiMi  with  the  operation  of 
heavy  cars,  have  shown  that  there  is  a  great  saving  in  the 
cost  of  operation  by  making  a  reduction  in  car  weights.  In 
\iew  cif  this.  Ilicrcforc,  an  increase  in  wei.ght.  as  nicnlioneil 
.iliiive.   would    not    be   '^tM^A   jiractice. 

,\  sketch  of  a  wlieel.  guaranteed  by  the  manufacturers. 
I.aving  the  re<|uire(l  M.C.B.  tread  and  llange,  and  other  di- 
mensions such  that  the  total  weight  of  the  wheel  is  slightly 
over  700  pounds,  is  submitted.  This  wheel  has  Ijcen  in 
operation  with  good  results  on  the  lifus  of  the  llull  I>;iec- 
iric  Railway  Company,  and  if  .-i  siiflicicnl  nundicr  of  rcjads. 
operating  under  similar  conditions,  should  feel  sufficiently 
ititerested  to  adopt  this  wheel  as  their  standard,  it  would 
|)rol)ably  result  in  the  manufacturers  including  it  among  the 
standard    designs    with    the    cnnseqtienl    lienclils    to   all. 


THE      ELECTRICAL 


NEWS 


69 


aed  System  io  Railway  W©r]k 


A  discussion  of  the  Considerations  which  affect  the  Relation  of 
the  Voltage  and  System  best  suited  to    Particular  Conditions 

Ry  Mr.  C.  R.  Dai  by 


1.  Xational  prosperity  and  importance  are  largely  pro- 
portional to  facilities  for  intercommunication,  and  since 
overland  transportation  is  to  so  large  an  extent  dependent 
on  railways  any  development  providing  for  better  railw'ay 
service  is  of  paramount  importance.  Steam  locomotives  and 
electric  motors  are  the  two  recognized  means  of  applying 
power  which  are  available  for  practical  railway  require- 
ments. The  fundamental  principles  which  underlie  the  prob- 
lem of  train  movement  are  the  same  in  either  instance,  but 
a  true  comparison  of  their  relative  advantages  can  only  be 
made  by  a  study  of  each   particular  method. 

2.  Much  that  has  been  written  has  treated  the  subject 
of  electrification  of  steam  railways  from  the  general  stand- 
point of  averages,  but  unfortunately  the  economic  applica- 
tion of  electricity  is  not  a  subject  for  generalization — unfor- 
tunately, because  averages  are  convenient  and  usually  avail- 
able, but  often  lead  to  erroneous  conclusions,  either  for  or 
against  electrification.  It  is  a  mistake  to  assume  that  the 
average  of  the  expenses  for  the  entire  railroad  represents 
the  actual  expense  for  the  particular  conditions  usually  ex- 
isting  on    the    division    under    consideration. 

3.  On  account  of  the  investment  already  incurred,  and 
because  the  question  is  usually  one  of  determining  compara- 
tive results,  the  electrification  of  an  existing  steam  railway 
is  a  more  complex  problem  than  the  electrical  equipment 
of  a  new  road. 

4.  Electrification,  like  any  other  engineering  work,  in- 
volves an  investment  against  which  there  will  be  a  fixed 
charge  for  interest  and  a  liability  of  depreciation.  The  in- 
terest is  a  constant  and  permanent  char.ge  which  must  be 
m^et  irrespective  of  any  economy  which  may  be  secured  by 
intelligent  operation.  The  subject  of  depreciation  is  receiv- 
ing more  attention  than  formerly,  the  tendency  having  been 
to  make  the  operating  e.xpenses  cover  this  charge.  However 
classified,  the  depreciation  charge  must  be  accounted  for. 
and  it  is  directly  influenced  by  the  character  of  the  equip- 
ment with  respect  to  reliability,  durability,  and  capacity  to 
provide  for  future  requirements. 

5.  The  utilization  of  higher  trolley  potentials,  made  pos- 
sible with  direct  current  by  the  development  of  the  com- 
mutating  pole  motor  and  with  alternating  current  by  the 
development  of  the  single-phase  motor,  the  higher  speeds 
of  rotary  apparatus  in  the  sub-stations,  and  the  develop- 
ment of  the  steam  turbine,  have  efifected  a  material  reduc- 
tion in  the  investment  required  and  the  cost  of  operation. 

(J.  The  diflferent  methods  of  electrification  applicalde  in 
any  instance  should  be  carefully  analyzed  with  regard  tn 
interest,  depreciation  and  operating  expense,  and  only  the 
net  result  should  be  given  consideration  in  determining  the 
class  of  equipment.  In  this  connection  it  is  well  to  liear 
in  mind  that  the  expenditure  is  a  lump  ■~nin  which  can  be 
accurately  determined,  while  depreciation  and  operating  ex- 
pense can  only  be  approximated.  Reference  to  the  corres- 
ponding items  of  expense  on  railways  operatin,sj  under  con- 
ditions comparable  to  those  of  the  line  to  be  electrified,  will 
supply  the  most  reliable  figures.  I'utiirc  traffic  developments 
must  not  be  overlooked  and  the  type  of  initial  electrifica- 
tion should  be  selected  with  due  regard  to  the  ultimate  re- 
quirements. 

7.  There  would  undoubtedly  be  an  advantage  in  having 
the  character  nf  the  energy  supplied  tn  the  contact  con- 
ductor uniform,   but   this  is  out  of  the   question   on  account 


of  the  great  difference  in  the  requirements  of  specific  con- 
ditions, such  as  congested  urban  or  suburban  service  and 
comparatively  infrequent   trunk   line   train   movements. 

8.  The  sub-station  and  rolling  stock  may  be  equipped 
for  operation  with  direct  current  or  alternating  current, 
single-phase  or  three-phase,  and  what  is  commonly  spoken 
of  as  "the  system"  usually  refers  only  to  that  part  of  the 
general  scheme  of  electrification  which  comprises  the  sub- 
station and  rolling  stock  equipment.  There  are  exceptional 
cases  where  the  power  station  and  transmission  lines  have 
direct  relation  to  the  rolling  stock  equipment;  but  with  the 
development  of  alternating  current  transmission,  this  is  less 
frequently  the  case  than  it  was  a  number  of  years  ago  when 
600  volt  power  stations  supplied  power  directly  for  the 
operation  of  600  volt  motors. 

n.  The  development  of  apparatus  for  higher  voltage 
direct  current  has  so  far  increased  its  scope  that  direct  cur- 
rent at  either  600  volts  or  higher  may  be  considered  the 
most  economical  for  city  and  interurban  service,  and  for 
the  electrification  of  steam  railways  where  the  density  of 
traffic  is  sufficient  to  require  a  relatively  large  investment 
for  rolling  stock,  as  compared  with  that  required  for  the 
secondary  distribution  system  and  the  sub-station  apparatus. 

10.  Single-phase  rolling  stock  equipments  are  generally 
applicable  only  to  exceptional  conditions.  The  reason  for 
this  is  the-  greater  first  cost  of  such  equipments.  This  is 
especially  true  when_  comparing  single-phase  with  direct 
current.  The  type  of  equipment  used  on  the  rolling  stock 
may  well  be  a  more  important  factor  in  the  economy  of  in- 
vestment and  operation  than  the  scheme  of  power  distribu- 
tion. 

11.  Under  the  conditions  which  exist  in  North  .America, 
direct  current  and  single-phase  are  applicable  to  either  level 
or  grade  work;  while  three-phase  will  probably  be  limited  to 
the  latter  where  its  regenerative  feature  of  returning  energy 
to  the  line  may  be  of  value.  The  relative  economy  of  the 
different  systems  of  electrification  is  dependent  on  the  den- 
sity of  traffic  and  the  character  of  power  available,  rather 
than  on  the  length  of  the  railway. 

12.  In  cases  where  purchased  power  is  used,  or  is  de- 
pended on  as  a  reserve,  the  frequency  of  the  current  sup- 
plied by  the  power  company  will  have  a  bearing  on  the 
cost  of  sub-stations,  and  will  thus  aflfect  the  choice  of  the 
system.  For  direct  current  operation,  rotary  apparatus  is 
used  for  converting  the  alternating  into  direct  current,  and 
the  frequency  of  the  supply  is  therefore  relatively  unim- 
portant. For  single-phase  operation  under  the  usual  condi- 
tions, a  frequency  of  not  more  than  15  cycles  is  desirable; 
and  to  provide  this  frequency,  rotary  frequency  changers 
are  as  necessary  as  are  rotary  converters  in  the  case  of 
direct  current,  since  the  frequency  of  existing  power  com- 
panies ranges   from  2.5  to  60  cycles. 

\:\.  With  power  supplied  at  the  proper  frequency  for 
single-phase  operation,  permitting  the  use  of  static  trans- 
formers and  dispensing  with  frequency  changers,  the  amount 
of  energy  required  for  a  given  trunk  line  service  is  in  many 
cases  nearly  the  same  as  for  direct  current,  the  greater 
weight  of  the  equipped  rolling  stock,  and  the  lower  effici- 
ency of  the  single-phase  equipments,  offsetting  the  rotary 
converters  and  trolley  line  or  third  rail  losses  of  the  direct 
current. 
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14.  The  principal  conditions  which  determine  railway 
e(|uipment  are: 

la)     rrolile  of  road. 

(b)  Transportation  required,  i.e.,  weight  of  train.s  or 
beating  capacity  of  cars. 

(c)  Frequency    of   trains. 

(d)  Length  of  individual  nin.s  or  distance  between  stops. 

(e)  Schedule  required. 

(f)  Lenth   of  railway  to   be   electrified. 

l.i.  In  the  selection  of  the  electrical  system  best  adapt- 
ed to  a  particular  set  of  conditions  there  are  three  items  to 
be  considered:  (a)  sub-stations,  (b)  contact  conductors,  (c) 
rolling  stock.  .A  comparison  of  these  items  determines  the 
relative  economic  values  of  the  systems. 

16.  I  will  consider  briefly  the  effect  of  changes  in  the 
items  given  in  paragraph   14: 

(al  Profile:  From  a  level  country  to  a  limiting  grade  of 
1  to  1}/^  per  cent,  there  will  be  little  difference  in 
the  relative  values  of  the  systems.  With  steeper 
grades  the  conditions  will  be  more  favorable  for  al- 
ternating  current. 

(Ill  Traffic  requirements:  Heavy  individual  train  units 
favor  the  alternating  current  system  with  excep- 
tion of  the  locomotives;  light  trains  or  multiple  unit 
operation   favor   the   direct  current   system. 

(c)  Frequency  of  trains:  Infrequent  service  with  a  rela- 
tively small  number  of  locomotives  favors  the  al- 
ternating current:  frequent  service  the  direct  current. 
With  increase  in  number  of  trains,  the  direct 
current  systems  gain  relatively  faster  than  the  al- 
ternating current  in  economy  of  operation,  due  to 
relatively  decreased  sub-station  operation,  increased 
sub-station  efficiency,  and  lower  cost  of  equipment 
maintenance.  It  is  therefore  well  to  consider  what 
the  ultimate  traffic  density  may  be  and  select  the 
system   best   suited   to   meet   these   requirements. 

(d)  and  (e)  Distance  between  stops  and  schedule  requir- 
ed: Variations  in  these  will  not  affect  the  relative 
\alue  of  systems  unless  extreme  requirements,  such 
as  high  schedule  speed  with  short  runs,  make  the  use 
of   direct   current   imperative. 

(f)    Length   of  road:    For  a   similar   character   of  service 
throughout,  the  railroad  may  be  of  any  length  with- 
out affecting  the  relative   desirability  of  the  various 
systems.      What    is   suitable    for   the    first   fifty   mi1e> 
will    be    equally    suitable    for    any    extension. 
An    examination    of    these    variables    will    show    that    a 
change  in  the  conditions  to  be  met  will  radically  change  the 
relative    economic   value   of   the    systems   of   electrification. 

17.  The  single-phase  system,  by  reason  of  the  apparent 


five  results  obtained  up  to  the  present  time  are  in  favor 
of   direct   current. 

18.  Desirable  as  would  be  a  standard  system  for  all 
classes  of  service,  we  cannot  hope  to  establish  such  a  stand- 
ard should  it  impose  an  additional  expense  without  adequate 
return.  A  summing  up  of  all  the  elements  of  each  electrical 
system  is  most  desirable  to  meet  specific  conditions.  For 
trunk  line  service  a  higher  potential  than  tino  volts  will  un- 
questionably be  used;  1,200  volts  direct  current  will  prove 
economical  in  some  cases,  but  a  still  higher  voltage  is  re- 
quired to  provide  economically  for  the  heavier  intermittent 
service.  Whether  this  potential  will  be  1,800  or  3,400  volts 
direct  current  or  11,000  volts  alternating  current  cannot  be 
settled   arbitrarily. 

Interurban  Railways 

I!).  Let  me  consider  the  interurl.ian  railway  situation  in 
the  United  States,  particularly  in  regard  to  the  various  avail- 
able schemes  of  electrification.  These  are,  600  volt  direct 
current,  1,200  volt  direct  current,  and  single-phase,  the  three- 
phase  being  objectionable  on  account  of  the  complications  of 
the    necessary    double    overhead    distribution    system. 

30.  The  application  of  single-phase  to  new  projects  has 
been  practically  abandoned,  there  having  been  but  one  or 
two  new  installations  in  the  last  three  years.  This  arrested 
development  of  a  system  which  for  a  short  time  held  forth 
considerable  promise,  has  been  brought  about  by  a  general 
recognition  of  its  limitations.  Experience  has  shown  these 
to  be: 

(a)  Excessive   weight   of   rolling   stock. 

(b)  Excessive   cost   of  rolling  stock. 

(c)  High    cost    of   equipment    maintenance. 

(d)  Increased  power  consumption. 

(e)  Kapid    depreciation   of   motor. 

(f)  Rapid   depreciation   of  car  bodies  and  trucks. 

(g)  Increased  cost  of  maintaining  track  and  roadway. 
Moreover   it   is   recognized   that   any   interurban   road   in 

the  United  States  must  be  capable  of  operating  over  exist- 
ing city  tracks  from  600  volt  direct  current  trolley,  a  condi- 
tion which  hampers  the  single-phase  system  on  account  of 
increased   complications   in   the   control   systen.. 

31.  For  interurban  railways  a  potential  of  1.200  volts 
direct  current  has  been  selected,  because  with  the  motors 
wound  for  600  volts  the  car  may  be  operated  at  the  same 
speed  from  either  600  or  1,200  volt  trolley,  by  connecting 
the  motors  all  in  parallel  for  600  volt  operation,  and  two 
in  series  with  two  groups  in  parallel  on  a  1,300  volt  section 

23.  A  general  comparison  of  the  different  systems  as 
applied  to  an  interurban  road,  is  given  in  the  following  tabu- 
lation: 


600  Volt  B.C. 


(ienerators 

■|'ran--mission 
.Siib->lations 

I  Volley    Conductor 


i-pnase 


:i-phase  with  step-up  trans- 
fortners 

10  to  14  miles  apart.  Con- 
tain step-down  transform- 
ers  and   rotary   converters. 

Third   rail    or   trolley. 


1,200   Volt   D.C 
d.c.  or  :j-phase 


6,600   Volt   A.C. 


:(-phase,       operating      single- 
phase  at  about  66  per  cent, 
full    :i-phase    capacity, 
d.c.    1,300     volts     or     3-phase       Single-phase    direct    or   with 

and    step-up    transformers.  step-up   transformers. 

30  to  :i5  miles  apart.  Stej)-  3.')  to  ."iO  miles  apart.  Step- 
down  transformers  and  down  transformers,  motor 
rotary    converters.  generator     sets.    fre(|uency 

changers. 
Third   rail   or    trolley.  catenary  trolley  high  tension 

insulators. 


simplicity  of  its  elements  and  the  utilization  of  higher  po- 
lential>  for  the  contact  conductor  than  is  possible  with  the 
direct  current,  is  admittedly  very  attractive.  There  is  the 
other  side  of  the  question  that  the  single-phase  commutalinn 
motor  is  much  higher  in  first  cost  and  maintenance  than  the 
direct  current  motor.  Over  this  subject  of  alternating  cur- 
rent single-phase  vs.  direct  current  systems  there  has  been 
a  great  deal  of  controversy.     It  is  my  opinion  that  comiiara- 


While  comparing  favorably  with  single-phase  a.c.  in  the 
cost,  operating  expense,  and  reliability  of  the  generating 
,•111(1  distriliulioii  system,  the  superiority  of  the  car  cquip- 
iiu'iit  rif  the  1,300  vcill  system  gives  this  system  a  most  pro- 
iiiiiiiuid  :i(lv;iiil,ine.  The  importance  of  this  feature  cannot 
be   over-estimated. 

The  1,200  volt  car  (■iiiiiiniiciil  contains  no  radical  de- 
parture   from    600    volt    practice,    in    design,    conslruction    or 
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arrangement.  The  motor  has  the  same  rugged  structure, 
the  same  capacity  for  overloads,  and  the  same  long  life  of 
bearings  and  brushes  as  its  most  successful  prototype,  the 
600  volt  motor.  The  control  and  au.xiliaries  are  almost  iden- 
tical with  a  standard  600  volt  equipment,  with  the  addition 
only  of  the  dynamotor,  which  in  actual  practice  has  proven 
to  be  thoroughly  reliable  and  economical.  The  motors  may- 
be wound  so  that  each  will  operate  directly  on  1.200  volts 
when  in  parallel,  or  so  that  two  will  be  in  series  when  at 
full  speed.  In  the  first  case  only  half  speed  can  be  obtained 
on  600  volt  sections;  while  with  the  second  arrangement. 
half  speed,  or,  by  paralleling  the  motors,  the  same  car 
speed  as  on  1,200  volt,  can  be  had  on  600  volt  sections.  Both 
arrangements  are  in  use,  but  in  most  cases  two  motors  in 
series   are   preferable. 

23.  There  will  be  an  additional  cost  of  operation  and 
maintenance  with  the  single-phase  system  for  the  items  of 
track  and  roadway,  due  to  additional  weight  of  cars,  car 
shop  expenses  in  providing  greater  facilities  for  shop  inspec- 
tion and  repairs,  and  greater  skill  in  superintendence  of 
equipment.  In  a  number  of  instances  this  has  been  found 
to   amount    to    several    cents   per    car    mile.      A    conservative 


estimate  would  require  at  least  one  cent  per  car  mile  to  be 
added   for   these   items. 

24.  A  comparison  between  the  two  systems  brings  out 
the  fact  that  even  for  conditions  selected  as  favorable  to 
the  single-phase  system,  the  600  volt  direct  current  system 
is  the  more  economical  considering  operation,  maintenance 
and  fixed  charges.  An  examination  of  the  elements  which 
enter  into  the  first  cost  and  operation  of  a  system  will  show 
at  once  that  as  the  density  of  traffic  increases  there  is  a 
rapid  gain  in  the  relative  advantage  of  the  direct  current 
over  the   single-phase  system. 

25.  The  saving  eflfected  by  the  1,200  volt  direct  current 
system  is  so  marked  that  a  great  increase  in  the  adoption 
of  this  potential  for  this  class  of  interurban  railroading  may 
be  anticipated,  and  on  the  other  hand  it  will  not  be  surpris- 
ing if  the  single-phase  interurban  system  is  entirely  dis- 
carded in  America,  unless  some  improvement  is  made  in  the 
art  and  a  more  economical  equipment  made  available.  There 
is  no  question  regarding  the  mere  movement  of  trains  by 
any  particular  system — this  may  be  taken  for  granted.  The 
study  of  electrification  is  really  a  problem  in  economic  en- 
gineering and  not  simply  a  technical  problem. 


Relafciomii    betweaim    Capital    aed    Labor 

A  short  discussion  of  the  reasonable  attitude  of  Capital  to 
Labor  and  vice  versa — Mutual  Confidence  a  strong  factor 


Bv  Mi-.  Donald  .S.   Barton 


To  any  individual  interested  in  Street  Railway  operation 
there  must  always  be  present  the  two  big  divisions  into 
which  such  operations  are  divided,  i.e.,  Capital,  and  Labor. 
To  the  majority  of  individuals  interested  in  street  railway 
operations  either  one  or  other  of  these  divisions  is  to  them 
of  paramount  importance,  and  really  very  few  try  thorough- 
ly to  comprehend  the  details  in  which  one  or  other  may  be 
varied   to   the   advantage   of  the   other. 

Capital  may  be  considered  as  the  reserve  of  past  ex- 
perience  and   other    operations. 

Labor  may  be  considered  as  the  operations  of  the  pre- 
sent. 

The  Directorate  as  the  exemplification  of  the  hopes  of 
the  future. 

These  three  divisions  should  be  firmly  bound  together 
to  form  an  operating  combination  to  accomplish  one  aim. 
i.e.,  adequate  transportation  for  the  general  community  pro- 
posed to  be  served  to  the  general  benefit  of  Capital  and 
Labor  and  the  general  good. 

Capital  has  three  facts  to  bear  in  mind,  these  are: 

(1)  The  fair  value  of  purchase  to  be  given; 

(2)  The  fair  value  of  interest  to  be  received; 

(3)  The  fair  amount  for  depreciation  to  be  provided. 
Labor    has    three    facts    also    to    remember: 

(1)  Fair  share  of  labor  and  mental  service  for  wages 
to  be  given; 

(2)  Fair  share  of  profits  of  operation  to   be  received; 

(3)  Fair  share  of  reserve  for  service  to  be  provided. 
Capital    properly   invested    in    an    enterprise    becomes    as 

a  rule  mortgage  on  the  properties  of  the  company,  fair  al- 
lowance being  made  for  interest  an<l  depreciation  unless 
sinking  fund  is  provided  to  pay  it  back  in  future. 

Labor   remains   in    full   control   of  its   <nvn    Capital. 

Labor,  manual  and  mental  labor,  once  the  strength  of 
manhood  has  left  the  body  or  mind,  becomes  worn  out  and 
is  sooner  or  later  discarded  as  useless  or  antiquated  capital. 

It  is  apparent  that  to  Labor  the  body  and  mind  are  as 


much  Capital  as  the  money  commonly  known  as  Capital,  and 
interest  for  the  present,  and  depreciation  for  future  must  be 
considered   by    Labor   as   in   the   case   of   Capital. 

Manual  service  is  open  to  the  competition  of  manual 
labor  and  of  mechanical  service,  and  its  basis  of  value  is  so 
obtained,  and  by  care  resulting  in  skill,  and  perseverence 
becomes  a  Capital  asset  large  or  small. 

Mental  service  is  open  to  the  competition  of  knowledge, 
and  by  study  and  experience  becomes  a  Capital  asset  large 
or  small. 

Each  one  therefore  has  his  Capital  whether  — 

As  Capitalist  so  called:  money,  brain,  and  manual 
strength. 

Labor   so   called:   manual   strength,    brain,   and   money. 

Professional  man  so  called:  brain,  manual  strength,  and 
money;  and  it  is  only  a  question  of  relative  proportion. 

.And  each  should  study  to  utilize  his  Capital  for  the 
greatest  general  good.  Then  how-  is  he  to  establish  in  his 
mind,  where  the  greatest  good  may  be  done.  Money  is  the 
measurement  of  the  results  only  in  human  coin.  Happiness 
is  nature's  reward.  Few  men,  comparatively,  are  called  up- 
on to  provide  in  a  large  way  for  the  good  of  the  general 
public,  and  these  are  as  a  rule  men  who  have  already  done 
something  for  good   in   smaller   circles   of   life. 

Capital  and  Labor  are  only  comparisons  of  the  same 
thing. 

How  few  men  start  out  in  life  to  accomplish  an  object. 
Most  men  first  say  "what  money  can  I  get?"  and  the  result 
is  that  money  and  not  accomplishment  of  a  purpose  becomes 
often  the  ruling  factor.  Pay  day  is  the  goal,  and  all  pleasure 
in  work  or  accomplishment  is  lost.  Capital  is  usually  in- 
vested with  a  purpose  to  accomplish.  Labor  in  many  cases 
is   only   invested   with   a   purpose   to   receive. 

In  these  few  short  remarks,  I  do  not  wish  to  pose  as 
;i  preacher,  but  mention  them  to  lead  the  train  of  the  readers" 
thoughts,  to  the  main  point  of  this  short  article.  "How  can 
Labor  help  Capital,  and  how  can  Capital  help  Labor,  to  the 
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mutual  benefit  of  all  concerned?"  Capital  once  invested  is 
much  more  the  real  servant  of  the  company  than  the  so- 
called  employee.  Capital  has  staked  its  all  in  the  enterprise. 
The  employee  is  free  to  go  and  come.  Capital  must  wait 
for  results.  Labor  is  free  to  wait  or  move  off.  Labor  is 
continually   struggling  to   subject.      Capital   must  remain   the 

l)Utt. 

While  uncertainties  remain  in  the  labor  situation,  Capital 
will  naturally  strive  to  fortify  itself  against  Labor  by  auto- 
matic processes,  and  by  reducing  the  amount  of  labor  to 
a  minimum  quantity.  Every  additional  rise  in  the  rate  of 
pay  to  ordinary  labor  naturally  does  more  to  introduce 
machinery  and  labor  saving  appliances,  and  the  public  gen- 
erally find  living  cost  increasing,  and  the  benefit  naturally 
goes  to  the  producer  of  raw  material,  or  the  man  who  helps 
to  create  and  without  whom   operations   would   cease. 

If  instead  of  continually  striving  to  get  increased  wages 
the  labor  unions  would  strive  to  reduce  the  cost  of  living, 
they  would  materially  benefit  themselves,  and  the  communi- 
ty generally. 

Increased  wages  means  general  increased  cost  of  livmg, 
and  every  increase  of  cost  of  production  gives  extra  value 
to  all  properties  owned  by  capital,  and  eventually  defeats 
the  very  object  desired  by  the  parties  demanding  mcreased 
wages  for  the  same  service,  i.e.,  the  capacity  for  greater 
comforts.  Take  one  example:  Why  should  the  common 
Street  Railway  fare  be  five  cents,  practically  in  all  places, 
and  for  all  distances  in  Canada?  Is  there  any  sense  in  this 
arrangement?  Certainly  not!  You  see  every  moment  in 
this  country,  people  hurrying  along  streets  for  short  dis- 
tances and  street  cars  passing  them  practically  empty.     Why? 


because  the  fare  is  five  cents  for  five  minutes,  as  for  fifty 
minutes,  and  Capital  will  say  if  you  ask  them  to  make  vari- 
able fares  for  variable  distances,  "we  cannot  get  labor  to 
do  it  at  a  reasonable  price,"  and  so  labor  in  this  instance 
is  robbing  the  public  of  a  convenience  which  would  cost 
them  nothing  but  a  little  additional  attention. 

Should  the  conductor  who  sleeps  leaning  against  the 
rear  partition  of  his  car  expect  to  receive  the  profits  of  en- 
terprise in  the  undertaking,  or  the  motorman  who  carelessly 
runs   his  car  receive   the   profits  of  benefiting  the   company? 

Capital  and  Labor  must  work  together  for  the  benefit  of 
each  and  the  general  welfare  of  all. 

Nothing  will  help  Capital  more  in  this  relation  than  the 
confidence  of  Labor  that  Capital  desires  to  deal  fairly;  the 
same  applies  to  the  relation  of  Labor  to  Capital,  and  how 
is  this  to  be  established  otherwise  than  that  every  dealing 
made  by  either  party  with  the  other  should  be  decided  on  a 
question   of  justice,   carefully,   thoroughly   and   generously. 

Xow  let  us  consider  this  one  point,  i.e.,  how  to  establish 
confidence  between  Capital  and  Labor,  and  see  what  are 
the  steps. 

From — (1)  The   Company   to   the   Manager; 
(2)  The   Manager   to   the   staff; 
('A)   The  staff  to  the  foreman; 
(4)   The'" foreman  to'^the  men; 
and  what  are  the  conclusions       Necessarily  each  one  mem- 
ber of  a  company  is   to  a  certain  extent  personally  able  to 
help  to  bring  about  the  proper  understanding  between  Capi- 
tal and  Labor  to  the  well-being  of  the  community  at  large, 
and  therefore  let  each  one  of  us  try  and  do  his  share. 


mrreinit  m 
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A  strong  argument  for  Single 
be   considered — Three  Phase 

By  Mr.   F. 

There  has  been  of  late  years  so  much  partisan  advo- 
cacy of  differing  electrical  systems  that  many  practical  rail- 
road men,  and  electrical  men  also,  might  well  become  con- 
fused and  wearied  by  the  contentions.  In  advertising  the 
fact  that  it  furnishes  railway  equipments  of  all  kinds,  a 
great  electric  company  recently  published  a  concise  and 
interesting  summary  of  the  characteristics  of  the  three  great 
systems  of  railroad  electrification.  Each  system  has  char- 
acteristic features  of  advantage  for  particular  conditions. 

1.  The  direct  current  system  was  the  first  in  the  field 
and  has  advantages  in  the  operating  characteristics  of  the 
motor;  simplicity  and  ruggedness  with  high  power,  variable 
speed  and  ease  of  control.  The  limitations  of  the  system 
are  found  in  comparatively  high  cost  and  low  efficiency  of 
the  transmitting  and  distributing  system  and  in  conversion 
losses,  especially  in  systems  designed  for  moving  heavy 
trains   over   long  distances. 

2.  The  single-phase  system  gives  operative  qualities 
similar  to  that  of  direct  current,  with  somewhat  greater 
flexibility  as  to  power  and  speed.  The  lirst  cost  of  the 
tran.smitting  and  distributing  installation  is  comparatively 
low  and  great  economy  for  hauling  heavy  trains  over  long 
distances  is  secured.  The  motors  are  similar  to  direct  cur- 
rent motors  and  may  be  operated  on  direct  current  if  neces- 
sary; but  this  require^  additional,  heavy  and  complicated 
control.  The  first  cost  and  weight  of  single-phase  rolling 
stock  ef|uii)ment  is  somewhat  higher  than  that  of  direct 
current  apparatus.  The  limitations  of  single-phase  opera- 
lion   have   not   yet    been    determined. 


Phase — Local  conditions  must 
adapted   for   through    traffic 

K.  Dimock 

■i.  The  three-phase  system  is  adapted  for  roads  where 
constant  speed  in  uninterrupted  hauls  is  economical.  The 
practically  constant  speed  operation  of  the  three-phase  mo- 
tor is  against  its  use  on  main  line  railways  where  variable 
speeds  are  required.  Two  overhead  trolley  wires  increase 
the    cost   of  installation   and   cause    complications. 

In  choice  between  the  three  systems  in  America,  local 
conditions   should   be   considered. 


Single  phase  a.e.  11,000  volts     UihU  Islaml  Sdiitlicrn 

Tlioe  summaries  present  llie  situation  very  fairly  and 
should  emphasize  the  fact  that  llic  most  advanced  electrical 
manufacturers  urge  no  particular  .sy.stem  other  than  the  one 
that  is,  in  each  instance,  most  economical.  Economy  of 
insl;illati(in    and    operation,    Ioki'IIut    uilli    proxision    for    fu- 
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turc  clc\flopnicnt,  should  be  tlie  dttiTiniiiing  factor  in  selec- 
tion  of  railway  apparatus. 

Generation  and  transmission  of  power  for  railway  ser- 
vice in  the  form  of  three-phase  alternating  current  is  too 
thoroughly  established  to  need  discussion  here;  but  the 
inevitable  growth  of  central  power  plants  and  the  certainty 
of  arrival  of  the  time  when  great  central  stations  will  sup- 
ply power  for  trunk  or  main  line  railroads,  and  interurban 
and  local  lines,  together  with  current  for  industrial  and 
lighting  purposes,  must  now  be  considered  by  every  one  in- 
terested   in    railway    electrification. 

This  condition  is  now  especially  acknowledged  in  France, 
where  certain  tramway  companies  are  now  suffering  from 
inadequate  electrical  equipment  and  cheap  construction. 
Owing  to  high  mintenance  charges  and  the  reduction  in  the 
cost  of  power  from  large  central  stations,  several  railroad 
systems  have  found  it  economical  to  shut  down  their  gen- 
erating stations  and  purchase  current  from  central  station 
plants. 

Purchase  of  power  for  railway  operation  is  a  present 
practice  in  several  localities  in  the  United  States  to-day,  but 
it  is  only  in  its  infancy.  Its  inevitable  advent  will  largely 
eliminate  individual  power  plants  for  local  railroads,  with 
their  poor  load  factors  and  consequent  costly  operation, 
and  greatly  simplify  and  stimulate  new  railroad  lines  or 
extensions.  Under  the  well  established  principles  of  genera- 
tion the  problem  of  selection  of  equipment  becomes  one  of 
economy  of  transmission,  distribution  and  operation,  con- 
sidered  as  a  whole. 

Single-phase  Operation 
Three-phase  railway  operation  may  be  considered  as 
suited  for  certain  conditions  in  main  or  trunk  line  heavy 
service  only;  and  for  the  purpose  of  this  article,  the  scope 
of  alternating  current  in  railway  service  will  be  considered 
as  applying  to  single-phase  operation  for  both  passenger 
and  freight  service  on  interurban  lines,  local  systems  serv- 
ing  a   comparatively   wide   territory,   and    main    lines. 


is  simple  and  economical,  and  a  high  efficiency  is  obtained. 
The  first  great  economy  of  single-phase  system  is  in 
the  first  cost  of  installation,  whether  power  be  generated 
or  purchased.  The  first  cost  of  rotary  converters  and  in- 
termediate feed  wires  is  dispensed  with,  and  a  further  sav- 
ing is  effected  in  first  cost  of  sub-stations.  Instead  of  com- 
paratively large  buildings  at  frequent  intervals,  the  single- 
pliase  system  requires  only  small  sub-station  buildings  ax 
long  intervals.  These  need  be  nothing  more  than  shelters 
for  transformers  and  in  many  cases  outdoor  transformers 
may  be  used. 


I 


.Single  phase,  3,300  volts— .SI.  Clair  Tunnel 
Single-phase  alternating  current  operation  has  greatly 
extended  the  profitable  field  of  electric  motive  power.  It 
is  especially  adapted  to  handling  passenger  and  freight 
trains  (heavy  or  light)  over  long  distances  and  to  interurban 
service  with  either  single  cars  or  multiple  unit  trains.  It  is 
only  under  exceptional  circumstances  that  it  may,  at  pre- 
sent, be  considered  economical  for  street  railway  operation 
in  the  compact  distribution  systems  of  cities  and  towns. 

Transmission    and    distribution    of    energy    from    power 
plants   to  moving  cars  or  trains   by   the  single-phase  system 


Multiple  Unit  train,  11,000  volts— Erie  Railroad 

The  second  great  economy  of  alternating  current  oper- 
ation is  found  in  the  item  of  fixed  charges  and  operating 
costs.  Since  the  first  cost  of  apparatus  and  installation  is 
lower  than  for  direct  current,  the  items  of  depreciation,  in- 
terest, taxes  and  insurance  are  less  as  a  direct  consequence. 
In  operating  expense  the  first  saving  apparent  is  that 
of  attendants  at  sub-stations.  The  moving  machinery  re- 
quired for  conversion  to  direct  current  requires  constant 
attendance,  with  day  and  night  operators;  while  the  alternat- 
ing current  transformers,  whether  sheltered  or  standing  out- 
doors, require  little  attention  other  than  visits  at  conveni- 
ent intervals. 

In  the  matter  of  power  consumption,  the  records  ob- 
tained from  a  number  of  operating  companies  show  that  the 
kilowatt  hour  requirements  per  car  mile  are  considerably 
lower  for  single-phase  equipment  than  for  direct  current 
equipments  operating  cars  of  the  same  general  dimensions 
and  design,  under  similar  conditions  from  a  sub-station  fed 
trolley. 

The  first  cost  and  weight  of  single-phase  rolling  stock 
equipment  is  somewhat  greater  than  that  of  direct  current 
apparatus  and  the  maintenance  charges  are  somewhat  higher, 
but  the  savings  in  first  cost  of  the  complete  electrification, 
fixed  charges  and  operating  expenses  far  over-balance  these 
considerations. 

From  an  operating  standpoint  the  single-phase  system 
has  numerous  favorable  features.  It  is  capable  of  the  high- 
est speed  (in  fact,  untrained  motormen  are  apt  to  far  ex- 
ceed the  scheduled  rate)  and  yet  the  speed  control  is  en- 
tirely flexible  and  unlimited.  Any  amount  of  power  can 
also  be  used. 

.\n  important  feature  of  advantage  for  interurban  roads 
an<l  main  lines  is  its  adaptability  for  multiple  unit  traiin 
operation.  .\  single-phase  system  laid  out  with  the  minimum 
copper  and  sub-station  requirements  can  operate  trains  of 
many  cars.  .\mong  numerous  instances  it  may  be  men- 
tioned that  the  Chicago,  Lake  Shore  &  South  Bend  Rail- 
way, recently  operated  an  11-car  train,  made  up  of  six  mo- 
tor cars  and  five  trailers,  for  a  distance  of  more  than  GO 
miles  over  its  line  without  interfering  in  any  way  with  the 
regular  service  maintained.  .V  number  of  the  single-phase 
roads    now    in    operation    regularly    operate    trains    of    from 
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two  to  live  cars  without  having  found  it  necessary  to  add 
any  feeders  to  the  overhead  line  as  h-iid  out  f(jr  single-car 
operation. 

Another  achantageous  feature  is  found  in  the  voltage 
step  control  of  single-phase  equipment,  in  which  every  speed 
is  an  efficient  speed.  A  fact  not  widely  Itnown,  and  one 
that  should  be  appreciated  in  Canada,  is  that  this  control 
renders  the  equipment  much  better  adapted  for  bucking 
snow  than  the  direct  current  resister  equipped  car.  Last 
winter  the  Glen  Cove  single-phase  line  of  the  Long  Island 
(N.Y.)  railroad  was  reported  as  keeping  its  schedule  when 
all  direct  current  lines  on  Long  Island  were  badly  tied  up 
in  a  heavy  snow  storm.  .'MI  single-phase  lines  report  less 
trouble  than  others  in  snow  storms  and  one  report  from 
the  Chicago,  Lake  Shore  &  South  Bend  Railway  mentioned 
that  its  cars  actually  made  up  in  time  bucking  snow. 

Partisan  opponents  of  single-phase  operation  have  fre- 
quently asserted  that  it  was  unsuited  to  heavy  service,  and 
a  paper  read  last  summer  went  so  far  as  to  assert  that 
single-phase  projects  were  practically  abandoned  in  Amer- 
ica. It  was  an  amusing  coincidence  that  this  paper  came 
out  just  before  the  Boston  &  Maine  Railroad  signed  con- 
tracts for  the  single-phase  electrification  of  the  Hoosac 
Tunnel,  and  that  at  the  same  time  the  New  Haven  interests 
ordered  additional  Westinghouse  single-phase  locomotives. 
The  New  Haven  had  also,  after  three  years  of  trial,  placed 
contracts  for  single-phase  electrification  of  its  Harlem  river 
division  and  has  planned  to  extend  single-phase  electric 
operation  to  all  traffic  over  the  whole  division  between  New 
York  and  New  Haven.  .'Kt  the  same  time,  also,  equipment 
was  being  built  for  an   entirely  new  single-phase  interurban 
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Two  motors,  five  trailci's — ii.c.  (I.e.  control,  llOOO  volt.s. 
New  York,  New  Haven  .uiil  Hartforil  H.  R. 

line  in  Illinois  (the  Rock  Island  -Southern);  other  single- 
phase  roads  were  increasing  their  equipments,  while  Canadi- 
ans should  be  familiar  with  llie  thoroughly  satisfactory  oper- 
ation of  single-phase  apparatus  in  the  St.  Clair  Tunnel,  where 
all  of  the  trafiic  of  the  Grand  Irutdi  Railway  has  been  hand- 
led  electrically   for   nearly   three   years. 

Recent  information  announces  that,  after  exhaustive  in- 
vestigation of  electric  systems,  the  Prussian  government  has 
adopted  single-phase  motors  with  an  aggregate  rating  of 
l,!K)(i  h.p.  and  a  speed  of  Tt.l  miles  per  hour  for  the  standard 
electric  locomotive  for  trunk  line  service.  The  V'ienna- 
Pressburg  and  another  .\ustrian  railroad  are  now  to  bo 
operated  with  I",  cycle,  10,000  volt,  single-phase  current  as 
will    be   the    Rhatisch    Mountain    Railroad   in    .Switzerland. 

I'Voni  lists  recently  published  in  the  Elcktrische  Kraft- 
betriebe  und  Bahnen  of  single-phase  railways  equipped  by 
two  of  the  German  manufacturing  companies  it  appears  that 
these  companies  have  e(|uipped  thirty-two  railways  with  •!:):) 
single-phase    locomotives    or    motor    cars    of    an    aggregate 


horse  p(]wcr  of  120(5,11."),  which  surely  indicates  progress.  In 
England  the  South  London  Elevated  Electric  Railway,  nine 
miles  in  length,  was  equipped  with  the  single-phase  system 
and  put  into  operation  December  1st,  I'JOl).  Its  report  for 
the  lirst  six  months  of  1910  shows  the  enormous  increase  of 
91  per  cent,  in  passenger  traffic,  and  the  company  is  reported 
to  be  planning  immediate  similar  equipment  of  two  additional 
sections    in   populous   districts. 

In  France,  the  Midi  Railway  is- now  equipping  some  one 
hundred  and  fifty  miles  of  double  track  on  the  single-phase 
system  and  a   few  tramway  lines  are  giving  it  a  trial. 

Full  particulars  as  to  all  single-phase  railways  in  Am- 
erica are  not  at  the  moment  available.  l)ut  the  following  is 
a  partial  list  with  some  details  recently  obtained  from  the 
Westinghouse   Company: 
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Single-phase    Motors    Operate    D.C. 

Since  the  single-phase  alternating  current  series  motor 
operates  equally  well  on  direct  current,  some  railways  have 
cars  and  locomotives  equipped  with  control  apparatus  for 
both  systems,  and  direct  current  trolleys  or  third  rail  shoes, 
in  addition  to  the  single-phase  pantagraph  trolley.  This 
arrangement  was  at  first  considered  to  be  favorable  for 
single-phase  roads,  since  it  permits  operation  through  city 
streets  and  elsewhere  over  the  tracks  of  connecting  direct 
current  roads,  and  at  the  same  time  secures  single-phase 
economy  for  the  main  line,  but  its  application  has  restric- 
tions. On  main  line  railways,  where  terminal  connections 
render  provision  for  both  forms  of  operation  imperative,  it 
is  perfectly  practicable.  This  is  fully  shown  in  the 'success- 
ful operation  of  the  New  York,  New  Haven  &  Hartford 
Railway,  which  is  obliged  to  enter  the  New  York  passenger 
terminal  over  twelve  miles  of  direct  current  electrified  line; 
but  where  it  is  not  essential  it  is  undesirable  and  should  be 
avoided.  Provision  of  double  control  equipment  increases 
first  cost  and  adds  materially  to  the  weight  and  to  the  main- 
tenance charges.  In  some  instances  where  it  has  been  at- 
tempted on  interurban  roads  with  city  connections,  the 
weight  of  the  cars  h;is  been  f.umd  detrimental  to  ordinary 
tracks  in  city  streets,  with  a  resultant  condition  of  under- 
strains  on  the  cars  and  equipment;  luit  it  lias  been  amply 
demonstrated  that  single-phase  operation  over  suitable 
tracks  through  city  streets  is  entirely  satisfactory;  and  when 
interurban  ro,-iils  h.i\e  their  irwii  lines  through  or  into  cities 
and  towns,  local  and  througli  conditions  are  equally  well 
served. 

The  practical  success  of  alternating  current  in  railway 
service  is  now  thoroughly  proven  in  so  ni.niv  iiisiall.iiioiis  in 
the  Ciiiled  States  and  abroad  that  it  must  soon  become  fam- 
iliar to  many  who  haye  been  opposed  to  its  use.  Its  scope 
includes  practically  all  of  the  railway  lield  in  which  length 
of  line  is  greater  than  the  few  miles  which  can  be  economic- 
ally   served    from    direct    eurrenl    converters. 


British  Columbia  Electric  Railway 

At  the  end  of  1910  this  company  liad  in 
operation  about  1(!3  miles  of  city  and  inter- 
url)an  lines,  or  including  double  tracks  and 
sidings  a  total  trackage  of  about  305  miles. 
70  miles  of  which  were  opened  for  traffic 
during  the  year.  This  includes  about  SO 
miles  of  city  and  suburban  lines  on  the 
mainland,  100  miles  of  interurban.  and  i:i 
miles  of  city  and  suburban  lines  at  \'ic- 
toria,  on   Vancouver   Island. 

On  the  mainland  the  company's  lines 
cover  a  territory  approximately  80  miles 
east  and  west  by  20  miles  north  and  south. 
Of  the  city  lines  ,35!.-2  miles  of  routes  are 
in  Vancouver  city  and  suburbs,  and  includ- 
ed in  the  interurban  lines  is  2.5  miles  of 
C.  P.  R.  track  extending  l.i  miles  south 
from  Vancouver  to  Steveston,  and  a  branch 
of  10  miles  along  the  north  arm  of  the 
Fraser  between  Eburne  Junction,  on  this 
line,  and  Xew  Westminster  city,  giving  an 
alternate  interurban  line.  The  old  line  12 
miles  long,  between  the  two  cities,  has  now 
been  double-tracked  for  6!/2  miles,  and  from 
a  point  a  short  distance  from  there  a  new 
line  is  to  be  built  which  will  avoid  the  pre- 
sent heavy  grade  at  the  entrance  to  Xew 
Westminster,  where  the  line  drops  over 
three  hundred  (:i00)  feet  in  less  than  a  mile, 
with  a  maximum  grade  of  ten  per  cent. 
When  completed  the  interurban  line  will 
liave  a  ma.ximum  grade  of  only  2."  per  cent., 
although  it  reaches  an  altitude  of  over  500 
feet  about  half  way  between  the  two  cities. 
It  is  worth  mentioning  in  passing  that  this 
is  about  the  oldest  interurban  line  in  Can- 
ada, having  been  opened  for  traffic  by  the 
old  Xew  \Vestminster-\'ancouver  Tramway  Company,  of 
which  the  late  David  Oppenheimer  was  president,  in  Sep 
tember,    1891. 

The  greatest  event  in  the  year  was  the  opening  for  traffic 
of  the  Fraser  Valley  Branch,  early  in  October.  This  line 
crosses  the  Fraser  river  at  New  Westminster  on  the  line  new 
government  bridge,  then  runs  over  a  private  right-of-way 
over  the  hill  through  virgin  forests,  and  through  the  choicest 
prairie,  farm  and  fruit  lands  in  the  Fraser  \^alle)'  to  Chilli- 
wack,   a   distance   of  64   miles   from    Xew    Westminster. 

The  road  is  well  graded  and  ballasted,  and  laid  with 
■-eventy  pound  rails,  and  is  a  very  smooth  track  for  so 
new  a  line. 

The  service  at  present  consists  of  two  (three  or  four- 
car)  multiple  unit  express  trains  daily  each  way,  and  a  local 
passenger  and  milk  express  from  Huntingdon  to  Xew  West- 
minster, forty-two  miles,  also  daily.  .Ml  these  trains  make 
direct  connection  with  the  interurban  cars  from  Vancouver 
at  Xew  VV'estminster,  so  that  the  run  from  Vancouver  to 
Chilliwack,  seventy-seven  miles,  is  made  in  four  hours. 
This  schedule  will  probably  be  reduced  when  the  roadbed 
i-  in  a  more  finished  state. 

Power  is  supplied  to  this  line  by  two  transmission  lines 
running  along  the  right-of-way.  and  through  five  sub-sta- 
tions besides  the  one  at  Xew  Westminster  to  overhead 
trolley  at  630  volts. 


250  ft.  Tower 


The  passenger  and  ex|)ress  cars  are  55  feet  overall,  the 
passenger  cars  seating  60  persons  and  elegantly  finished 
in  mahogany,  with  hi,gh-l)acked  roll-top  seats,  smoking  com- 
partments, toilet  rooms,  etc..  and  train  vestibules.  Each 
car  is  mounted  on  Brill  27-E-:i  trucks  with  34-inch  steel-tired 
wheel.-,  O-inch  axles,  and  driven  by  four  G.  E.  204,  75  horse 
power  motors,  with  Sprague-General  Electric  multiple  unit 
control.  The  trains  are  also  equipped  with  Westinghouse 
automatic  ■'.A..M.M."  brake  system  and  pneumatic  train  line 
signals,  Tomlinson  I^adial  M.C.B.  couplers  and  carry  all  the 
standard  railroad   signals  and  markers. 

The  present  equipment  on  this  branch  comprises  three 
baggage  express  cars,  four  combination  passenger  and  bag- 
gage cars,  and  two  passenger  cars,  while  three  baggage  cars, 
and  three  passenger  cars  are  under  construction  in  the 
company's  shops. 

The  traffic  on  the  line  has  already  taxed  the  present 
equipment  to  the  limit,  and  an  express  and  mail  service  has 
been  inaugurated. 

To  handle  the  freight  business  one  through  train  daily 
each  way  is  run  between  Vancouver  and  Chilliwack  via 
Eburne.      These    trains   are    equipped    with    four-wheeled    ca- 
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booses,  and  are  hauled  by  fifty-ton,  640  horse  power  Dick- 
Kerr  locomotives,  of  which  the  company  at  present  have 
three  in  service.  These  locomotives  are  very  powerful,  and 
can  handle  heavy  trains  with  case,  up  to  the  full  capacity  of 
the  power  stations  on  the  line. 

To  handle  the  freight  business  on  the  interurban  system 
generally,  in  addition  to  a  large  number  of  C.  P.  R.  or 
other  cars  for  points  beyond  the  company's  system,  there 
have  been  built  or  purchased  100  box  cars,  12  stock  cars, 
and  170  flats,  the  latter  including  twenty-five  forty-ton, 
forty-one  feet  logging  cars,  and  the  present  business  offer 
ing  indicates  that  this  e(iuipnient  will  have  to  be  increased  in 
the   near  future. 

Service  on  the  twn  interurban  divisions  has  been  main- 
tained   by    half-hourly    cars   each    way.    there    being   eighteen 
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')0-foot  standard  ,')4-passenger  cars,  and  at  present  ten  45- 
foot  cars  built  by  tbe  Preston  Car  and  Coach  Company  are 
being  equipped. 

When  present  plans  are  completed  all  these  cars  will 
also  be  equipped  for  multiple-unit  operation. 

For  the  freight  and  express  business  on  the  interurban 
lines,  the  company  has  three  30-ton,  and  four  25-ton  loco- 
motives, and  four  50-foot  express  motor  cars.  One  of  the 
50-ton  locomotives  before  mentioned  is  employed  exclusively 
in  delivering  cars  to  various  industries  on  electrified  C.  P.  R. 
tracks  in  ths  city,  handling  and  switching  an  average  of 
over  thirty  cars  daily,  over  three  miles  of  track,  fed  by 
several  large  sawmills,  etc. 

In  Vancouver  the  Pay-As-You-Enter  car  has  come  to 
stay,  sixty-three  of  the  118  cars  being  of  this  type,  most 
of  which  are  built  at  the  company's  shops  in  New  West- 
minster. To  accommodate  the  rapid  increase  in  traffic  a 
rush  order  for  thirty  single-end  pay-as-you-enter  cars 
was  recently  placed  with  the  American  Car  Company,  St. 
Louis,  to  be  delivered  in  March.  These  cars  will  be  of  Brill 
semi-convertible  type,  with  large  rear  platforms,  divided 
for  entrance  and  exit  similar  to  the  Montreal  cars,  and  exits 
at  front  ends. 

Including  Victoria,  North  Vancouver  and  New  West- 
minster city  lines,  a  total  of  167  passenger  cars  are  in  ser- 
vice. The  company  also  operates  two  handsome  observa- 
tion cars  similar  to  the  Montreal  ones,  one  in  Vancouver 
and  one  in  Victoria. 

The  power  for  the  whole  system  on  the  mainland  is 
supplied  from  the  Vancouver  Power  Company's  hydro-elec- 
tric plant  of  .S2,000  h.p.  at  Lake  Buntzen,  on  the  north  arm 
of  Burrard  Inlet,  fifteen  miles  from  Vancouver,  from 
whence  it  is  distributed  over  200  miles  of  transmission  line 
to   thirteen   sub-stations. 

At  Vancouver  there  is  an  auxiliary  steam  plant  of  8,0U0 
h.p.  for  contingencies,  but  as  all  the  transmission  system  is 
duplicate,  very  little  interruption  is  experieiiced  to  the 
power   s'ervice. 

The  most  interesting  station  is  in  Vancouver,  where  the 
railway  is  fed  from  the  two  largest  60-cycle  rotary-convert- 
ers in  existence.  These  are  32-pole,  six-phase,  2,000  kw. 
rating  each,  with  armatures  14  feet  in  diameter,  and  give 
excellent  service.  They  were  built  by  the  Canadian  General 
Electric   Company. 

I-"rom  all  of  the  sub-stations  the  company  has  extended 
a  network  of  light  and  power  lines,  which  follow  the  rail- 
way and  branch  off  into  the  newly  opened  country  to  light 
the  village  store,  or  the  farmer's  house,  and  also  to  operate 
all  kinds  of  machinery  from  a  churn  to  a  portable  saw-mill. 
.\  photograph  shown  herewith  represents  a  new  chim- 
ney recently  built  for  the  British  Columbia  Electric  Com- 
pany, by  the  Weber  Chimney  Conii>any.  of  Cliicago.  Tlu- 
total  height  of  this  chimney  is  24(i  ft.  li  in.,  inside  diameter 
11  ft.,  foundation  29  ft.  square.  The  lower  80  ft.  of  the 
chimney  consist>  of  a  double  slull.  llu-  outer  shell  bein^ 
H  inches  thick,  and  tlic  inner  shell  4  inches  thick  with  a 
4-inch  air  space  between.  Above  this  double  slicll  the  chnn- 
ney  consists  of  a  single  shell  6  inches  thick. 

The  concrete  in  the  foundation  of  the  chimiiey  consi.--l> 
of  one  part  Portland  cement,  :i  parts  clean  sharp  sand,  and 
5  parts  gravel.  The  concrete  in  the  shaft  of  the  chinuuy 
consists  of  one  part  Portland  cement,  'Z'/i  parts  clean  sharp 
sand,  and  4  parts  crushed  stone.  The  foundation  is  rein- 
forced with  four  horizontal  network>  of  steel  bars,  the  iwo 
lower  networks  being  laid  diagonal  to  the  sides,  and  the  two 
other  networks  parallel  to  the  sides  of  the  chimney.  The 
vertical  bars  of  this  reinforcement  reach  down  into  the 
foundation  and  thereby  form  a  perfect  anchorage  for  llie 
shaft  of  the  chimney.  There  are  also  horizontal  rings  placed 
in  the  shaft  every  18  inches.     The  chimney  is  designed  to  be 


capable  of  withstanding  pressure  due  to  a  wind  velocity  of 
100  miles  per  hour,  and  a  temperature  of  1,500  deg.   F. 

The  company  has  also  recently  placed  in  commission  a 
motor  truck  manufactured  by  the  Packard  Auto  Company, 
of  Detroit.  This  truck  is  designed  for  overhead  construc- 
tion and  repair  work.  It  is  of  the  3-ton  type,  with  a  fold- 
ing tower.  An  elevated  platform  swings  on  a  pivot  to  facili- 
tate operatons  aloft.  The  special  body  was  built  by  J.  R. 
McCardell  &  Company,  of  Trenton,  N.J. 

The  general  manager  of  the  British  Columbia  Railway 
Company  is  Mr.  R.  H.  Sterling,  with  Mr.  F.  R.  Glover  and 
Mr.  W.   H.  Hope,  assistant  general  managers. 

Mr.  W.  T.  Woodroofe  is  superintendent  of  Mainland 
branches  with  Mr.  Lloyd  as  assistant.  Under  this  depart- 
ment is  included  the  maintenance  and  operation  of  power 
plants,  sub-stations,  transmission  lines,  all  overhead  lines  for 
railway,  light  and  power  purposes,  and  all  construction  and 
equipment  and  maintenance  of  all  rolling  stock,  car  barns, 
etc.  Mr.  D.  R.  Kennedy,  formerly  superintendent  of  the 
power  house  at  Lake  Buntzen.  is  now  superintendent  of 
transmission.  Mr.  Vorce  is  chief  engineer.  Mr.  A.  Purvis  is 
superintendent  of  interurban  lines.  Mr.  G.  Dickie  is  master 
mechanic.  A  new  official  has  recently  been  added  to  the 
ranks  of  this  company  in  the  person  of  Mr.  G.  R.  G.  Conway, 
consulting   engineer. 

Montreal  Street  Railway 

The  history  of  the  Montreal  Street  Railway  Company 
dates  from  May  18th,  1861,  when  the  Provincial  Legislature 
adopted  a  law  incorporating  the  Montreal  City  Passenger 
Railway  Company  "for  the  purpose  of  constructing  and 
operating  street  railways  in  the  city  and  parish  of  Mont- 
real." Work  was  started  in  September,  ground  being  broken 
on  the  18th  for  the  first  line.  By  November  27th  part  of  the 
line  was  sufficiently  advanced  to  be  opened.  The  road  met 
with  immediate  success  although,  horses  being  employed  as 
the  motive  power,  the  service  was  slow  and  somewhat  ir- 
regular. 

At  a  meeting  held  on  November  5th  the  company's 
stock  books  were  ordered  closed,  2.500  shares  having  been 
subscribed  for  at  $50  a  share,  representing  a  capital  of  .$125,- 
000.  The  following  year  another  line  was  constructed  on 
Notre  Dame  street  and  equipped  with  three  horse  cars.  In 
June  of  this  year  the  company  declared  its  first  dividend  of 
13  per  cent,  per  annum.  In  July  the  company  terminated  the 
lease  with  the  contractor  who  built  the  road  and  took  over 
the  operation  of  the  same  with  considerable  profit.  At  this 
time  the  head  office  of  the  company  was  in  a  small  build- 
ing at  the  corner  of  Craig  street  and  Place  d'Armes.  in 
1894  the  present  Street  Railway  Chambers  were  erected  on 
this    site. 

( )nly  a  day  service  was  furnished  at  that  time  and  even 
in  those  early  days  the  lines  on  Craig.  St.  .Vntoine  and  Notre 
Dame  streets  were  very  well  patronized.  .New  lines  were 
rapidly  added  on  additional  streets  so  that  by  1863  the  com- 
pany carrie<l  over  a  million  passengers  within  the  year. 
which  was  considered  an  excellent  record.  In  1864  with  about 
six  miles  of  tracks  the  company  carried  1,485,725  passengers. 
The  winter  service  was  kept  up  by  sleighs.  The  company 
had  eight  sleighs  at  that  time,  while  live  more  were  being 
buill.  .\Ione  of  the  cars  vvrre  heated  in  lliose  days  and  the 
passengers  were  (jbliged  to  bury  their  feet  in  pea  straw  as 
the  only  methfjd  and  the  regular  custom  of  keeping  the  feet 
warm. 

liy  1892  the  total  IracUa^je  of  the  company  amciunled  to 
■  uily  ['Zyi  miles  .nicl  the  cmnpany  was  then  operating  82 
regular  sleighs  during  the  winter  season.  This  year,  how- 
ever, marked  the  most  inipoilaiit  iieriod  in  the  company's 
history,  the  beginning  of  the  electric  era.  .So  strong  was 
the  opposition  to  the  proposed  electrification  of  the  system 
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lluil  suiuc  of  the  directors  resigned  as  a  protest  against  the 
project.  The  conversion  of  the  system  into  one  operated 
by  electricity  was  difficult  owing  to  climatic  conditions.  The 
snow  fall  was  nearly  always  heavy,  averaging  for  many 
years  118  inches  and  reaching  as  much  as  14  feet  in  one 
season,  .\nother  difficidty  was  the  heavy  grades,  amounting 
in  some  places  to  as  much  as  11  per  cent.,  but  these  diffi- 
culties were  gradually  overcome,  and  the  electric  system 
proved  a  great  success  in  spite  of  all  obstacles. 

In  1901  this  company  purchased  all  the  bonds  and  a 
majority  of  the  stock  of  the  Montreal  Park  and  Island  Rail- 
way Company.  In  the  same  year  the  company  secured  fran- 
chises from  the  towns  of  St.  Louis  and  St.  Paul,  both  now 
wards  of  the  city.  In  the  following  year  the  company  issued 
$1,. 500,000  of  -iyi  per  cent,  bonds  to  pay  for  the  Park  and 
Island  Railway.  The  capital  at  this  time  was  $6,000,000. 
Fourteen  miles  of  new  track  were  at  unce  built  and  put  in 
operation.  In  the  following  year  the  company  secured  an 
extension  and  bought ,  considerable  property  for  building 
purposes. 

In  1906  the  company  entered  into  an  agreement  for  the 
purchase  of  the  stock  and  bonds  of  the  Montreal  Terminal 
Company  and  also  secured  a  franchise  in  Outremont.  The 
purchase  was  concluded  in  the  following  year.  The  Park 
and  Island  Company  also  secured  a  franchise  in  Notre 
Dame  de  Grace  and  started  an  extension  of  the  Sault-au- 
Recollet  line  to   opposite   St.   Vincent   de   Paul. 

At  the  present  time  the  total  single  track  mileage  is 
14454  miles,  in  addition  to  which  should  be  added  86  miles 
operated  by  subsidiary  companies,  making  a  total  of  230 
miles  under  the  control  of  the  street  railway  directorate. 
Legislation  was  secured  at  Quebec  recently  authorizing  the 
amalgamation  of  the  Montreal  Street  Railway  Company, 
the  Park  and  Island  Company,  the  Terminal  Railway  Com- 
pany, and  the  Public  Service  Corporation.  The  steps  neces- 
sary to  the  union  of  these  companies  are  now  under  way  and 
the  prospects  are  that  very  shortly  a  new  contract  will  be 
made  between  the  Montreal  Tramways  Company  which  will 
be  the  name  of  the  new  corporation  and  the  city,  and  with 
other  suburban  municipalities  which  have  the  right  to  nego- 
tiate for  franchises. 

In  1802,  when  the  company  started  operating  by  elec- 
tricity, it  had  only  one  power  station  on  Cote  street.  In 
1894  a  big  power  station  was  completed  on  William  street. 
In  1901  five  thousand  h.p.  was  purchased  from  the  Montreal 
Light,  Heat  &  Power  Company  and  corresponding  mach- 
inery installed,  making  a  total  of  steam  and  hydro-driven 
electric  power  of  11,275  kw.  The  company's  next  inove  was 
to  contract  for  2,000  h.p.  from  the  Shawinigan  Falls  Com- 
pany. This  was  delivered  in  1905  and  another  thousand  h.p. 
was  contracted  for  in  .August,  1906.  In  the  latter  year  two 
steam  sub-stations  were  built,  one  at  St.  Henri  and  the  other 
at  St.  Denis.  In  190T  another  new  steam  power  house  was 
erected  on  Notre  Dame  street  east. 

The  present  power  capable  of  development  by  the  com- 
|)any  for  its  cars  is  21,013  kw.,  being  11.400  kw.  generated 
by  steam,  and  9,61  U  kw.  by  water  power  as  compared  with 
1,300  kw.  in  1892.  The  standard  for  the  entire  system  is 
6110  volts,  direct  current.  Induction  motors  are  operated  by 
hydro-electric  power,  alternating  current,  at  2.200  volts.  The 
company  now  receives  hydro-electric  energy  from  Shawin- 
igan Falls,  Lachine,  and  Chambly,  in  addition  to  its  ex- 
tensive steam   power  plant. 

The  most  modern  cars  now  being  turned  out  are  51  feet 
long  or  three-quarters  of  the  length  of  the  best  railway  cars. 
They  are  built  almost  entirely  of  steel  on  double  trucks  just 
like  steam  railroad  cars.  Both  ends  are  vestibulcd.  which 
adds  greatly  to  the  comfort  of  the  crew.  They  are  bril- 
liantly lighted  and  e(|uipped  with  electric  push  buttons  to 
signal   stops;  they  are   furnished  with   electric  heaters   which 


preserve  a  comfortable  temperature  in  winter.  Open  cars 
make  travelling  pleasant  in  summer. 

All  new  cars  are  equipped  with  circuit  breakers  which 
render  delays  from  burnt-out  fuses  very  rare.  Practically 
all  cars  are  furnished  with  air  brakes. 

The  adoption  of  the  pay-as-you-cnter  principle  on  pas- 
senger cars  has  greatly  simplified  the  collection  of  fares. 
In  1892  there  was  an  average  of  eight  cars  in  the  service. 
At  the  present  time  the  company  has  nearly  600  cars  running 
in  their  daily  service,  over  400  of  which  are  of  the  pay-as- 
you-enter  type.  This  style  is  l>eing  adopted  as  fast  as  pos- 
sible, the  most  modern  cars  replacing  the  old-fashioned 
coaches  in  large  numbers  every  year. 

The  Montreal  Park  and  Island  Railway  has  a  trackage 
of  50  miles;  the  Public  Service  Corporation,  a  trackage  of 
six  miles;  and  the  Montreal  Terminal  Railway  a  little  over 
:)0  miles. 

In  1892  the  number  of  passengers  carried  totalled  11,- 
631,386.  In  1910  the  number  was  107,241,406.  The  transfers 
used  in  1892  were  under  six  million,  whereas  in  1910  they 
numbered   36,437,123. 

The  average  fare  in  1910  was  less  than  4  cents  per  pas- 
senger. The  total  wage  bill  per  month  paid  out  by  the  com- 
pany amounts  to  about  $150,000. 

Early  this  year  the  management  of  the  company  fell 
into  new  hands,  the  election  of  the  new  directorate  result- 
ing as  follows: 

President — Mr.  E.  A.  Robert. 

Vice-president — Mr.   J.   W.   McConnell. 

Managing-director — Mr.  D.  McDonald. 

General   Counsel — Mr.   H.  A.   Lovett,   K.C. 

Directors — Messrs.  F.  Howard  Wilson,  J.  Marcelin  Wil- 
son, G.  G.  Foster,  K.C.  D.  Lome  McGibbon,  and  F.  G. 
Finley. 

The  retiring  directorate  consisted  of — The  Hon.  L.  J. 
Forget,  president;  Mr.  K.  W.  Blackwell,  vice-president;  W. 
G.  Ross,  managing  director,  and  Messrs.  Robert  Meighen, 
Paul    Galibert,   George   Caverhill,   and   Sir   Montagu  Allan. 

To-day  the  company  is  capitalized  at  $10,000,000  stock 
and   $4,420,000  bonds. 

The  company  has  extensive  plans  laid  for  new  lines  in 
outlying  districts  but  everything  is  being  held  in  abeyance 
pending  the  result  of  negotiations  regarding  a  new  agree- 
ment with  the  city.  Large  new  car  shops  are,  however, 
under  way,  and  will  be  erected  this  summer  in  the  north 
end  of  the  city. 

Toronto   Railway 

The  Toronto  Railway  Company  now  operates  108  miles 
of  single  track.  On  account  of  the  difficulty  of  arriving  at 
satisfactory  arrangements  with  the  city  council  few  ex- 
tensions have  been  made  within  the  last  few  years,  only 
three  miles  being  added  during  1910.  This  has  resulted  in 
a  badly  congested  system  of  transportation  at  rush  hours. 
The  company  has  done  its  best  to  carry  the  people  by  oper- 
ating the  largest  possible  number  of  coaches,  but  the  peculiar 
conditions  in  Toronto,  where  the  business  section  covers 
only  a  small  area,  has  made  it  impossible  with  the  limited 
number  ui  nutlets  from  this  section  to  get  a  satisfactory 
service.  During  the  present  year  this  situation  will  be  very 
much  relieved,  for  the  city  has  finally  given  its  consent  to 
the  building  of  some  25  miles  of  lines  giving  more  outlets 
from  the  central   section. 

The  rolling  stock  of  this  company  comprises  583  cars. 
Power  is  obtained  from  Niagara  Falls  through  the  Toronto 
Power   Company.     Operation   is  at  600   volts   d.c. 

The  general  manager  of  this  company  is  Mr.  R.  J.  F'lem- 
ing,  who  is  also  manager  of  the  Toronto  Power  Company; 
Mr.  Wm.  B.  Boyd  is  chief  engineer;  Mr.  James  Gunn,  sup- 
erintendent; Mr.  W.  R.  McRae,  master  mechanic;  Mr.  M. 
I'cHvcrs,    master    car    builder.      Mr.    Fleming   is   also    general 
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R.  H.  Sperling, 


("■eiieial    Manager,    British    Columbia    Elec- 
tric   Railu  ;i\'    Cinnpany. 


W.  C.  Hawkins, 


(ieneral    Manager.    Dominion    Power    & 

TraiT^miFJ^-ion    rompany. 


Duncan   McDonald, 
General    Manager.    Montreal    Street    Railway. 


C.  E.  A.  Carr. 

(General    Manager,   Quebec    Railway.    Uiglit, 

Meat    &    Power   Company 


Robt.   J.    Fleming, 


Thos.  H.  McCauley, 


(General    Manager.    Toronto    .Street    Railway,  Superintendent,     Calgary     Street     Railway. 


\*.  C.   Pilclier. 

(Icncral    Manager,    Slicrbrookc    Railway    & 
Powtr  Company 


M.  J,    I  luuiu-soii. 

Superinlcndctit     Ottawa    Klei-tric     Railway 
Company 


I-'.    S.    Si-in;i-. 


C.eneral    Manager,    Niagara,   St.    Calbarines 
and   Toronto   Railway   Company. 
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G.  Gordon  Gale. 

General    Superintendent,    Hull    Electric 
Railway   Company 


J.  B.  Woodyatt. 

Assistant   Superintendent,   Shcrbrooke   Kail 
way    &    Power    Company 


V.  S.  Mcimyre, 
Superintendent.     lierlin    &    Waterloo    Ry. 


J.  A.   Evcrcll, 
Superintendent,    Montmorency     Division 


VV.  B.  Boyd. 

Chief    Electrical    Engineer,     Toronto 
Railway   Co. 


\\  .  1 '    »  luipiiian, 

Chief  Electrical  Engineer,   Niagara,  St.  Cath 

arines  &  Toronto  Railway  Company. 
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D.  A.   Valleau, 

Superintendent,   Osliawa    Railway    Conipanj'. 


Geo.  C.  Royce, 

(leneral     Manager,    Toronto    Sulnn 
Railway. 


H.  C.  Foss, 


Superintendent,     Cape     Breton     Electric 
Railway 


A.    llt^ctor    iJion, 
Snperintenrleiit,    jMoose    Jaw     ?21ectric     Ry. 


A.    K.   McCarthy. 

Superintendent.     Levis     County     Railw  ay 
Company 


C.  F.  Beames, 

Cieneral    Manager,    Nipissing    Central    Ry. 


F.   E.  S.  Shcilcy. 
A^M^t.-inl.     SIk  rlur.okc     Kailv',  ,iv     X      ]'-,\m 
(  oinpany 


II.    M.    I.loycl. 

As'.iytjint     Su|n-i  inlciidrnl.     M;iiiil,iMil     liiaiuh 

i-s,    1!.    (  .    ]•;.    K.    CoMilMiiy. 


D.   R.   Kennedy, 

Sii|iri  intciicicnt    Transmission    l.iiics. 
I!.    C,    E.    k.    Co. 
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Donald   S.   Barton, 

Consulting    Engineer,    Quebec    Railway, 
Light,    Heat    &    Power    Company. 


W.  B.  Powell, 

tieneral     Manager.    Montreal    &    Southern 
Counties. 


W,  R.  McRae, 

Master    Meclianic,    Toronto    Railway    Co. 


Chas.   L.  Wilson. 

Superintendent,    Toronto    &    Vork    Radial 
Railway  Company. 


G.  Pettingill. 

Superintendent.    Winnipeg,    Selkirk    &    Lake 
Winnipeg   Railway. 


J.  C.  Rothery, 

(ieneral    .Manager,    Toronio    Eastern    Rail- 
way   Coniiiany. 


UctVi'slinn'iit s  hciii^-  sei'vrd  in  the   Ixtilci'  room  of  llu'  Cliathani   (ias  Coiupaiiy's   I'llrcli-ir   I.l^litiii^-    iV    Powrr    IM;m(. 
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manager  of  the  Toronto  Power  Company,  which  comprises 
tlio  (iriKinal  Electrical  Development  Company  and  the  To- 
ronto &  Niagara  Transmission  Company.  There  is  prob- 
ably no  more  efficiently  managed  system  on  the  continent. 
The  vigorous  advertising  campaign  now  being  prosecuted 
by  Superintendent  Gunn  with  a  view  to  promoting  a  better 
co-operation  between  the  citizens,  the  employees  and  the 
c  impany  will  yield  valuable  results. 

Mr.  Boyd  is  electrical  engineer  of  both  the  I Urcjnto 
Ivailway  and  the  Toronto  Power  Company  as  well  as  of  the 
Toronto  Railway's  subsidiary  system,  the  Toronto  &  York 
Kadial  Railway.  In  this  position  he  has  risen  to  much  prom- 
inence, due,  no  doubt  in  great  measure,  to  a  wide  and  varied 
electrical  experience  during  the  previous  fifteen  years.  .\t 
the  age  of  20  Mr.  Boyd  had  charge  of  part  of  the  installation 
of  the  electric  lighting  system  at  the  Chicago  World's  Fair, 
and  later  had  complete  charge  of  the  maintenance  and  oper- 
ation of  the  something  like  200.000  electric  lights  connected 
therewith.  For  the  next  three  years  he  filled  various  posi- 
tions with  the  Westinghouse  Electric  Company,  in  Pitts- 
burg. Later  he  was  assistant  chief  electrical  engineer  of  the 
Illinois  Steel  Company  for  four  years,  leaving  there  to  be- 
come chief  electrical  engineer  of  the  Dominion  Iron  & 
Steel  Company's  works  at  Sydney.  This  latter  position  he 
held  until  1906,  when  he  returned  to  Toronto.  Within  the 
year  he  has  been  honored  by  election  to  full  membership  in 
the    British    Association   of   Electrical    Engineers. 

Mr.  McRae  was  with  the  Toronto  Railway  System  as 
early  as  1892,  when  the  electrification  of  this  road  was  com- 
menced, and  with  the  exception  of  a  couple  of  years  spent 
in  electrical  work  in  British  Columbia,  has  been  with  the 
company  ever  since.  He  is  now  deeply  interested  in  the 
question  of  life-saving  devices  and  with  Mr.  Wyse,  the  Rail- 
way Board's  engineer,  is  spending  part  of  each  day  receiv- 
ing applications  and  .superintending  the  construction  and 
testing  of  tie  more  promising  suggestions. 

The  Toronto  Railway  Company  builds  its  own  cars  un- 
der the  superintendence  of  Mr.  Powers,  the  master  car 
builder.  It  is  generally  conceded  that  the  newest  coaches 
now  being  put  out  by  this  company  and  described  in  a  re- 
cent number  of  the  Electrical  News,  are  the  equals  in  every 
way  of  the  productions  of  the  standard  car-building  com- 
panies. 

Quebec  Railway 

This  is  one  of  the  subsidiary  companies  of  the  newly 
merged  Quebec  Railway  Light,  Heat  &  Power.  The  sys- 
tem comprises  38.7  miles  of  track  about  equally  divided  be- 
tween the  city  and  suburban.  During  1910  about  live  miles 
of  city  track  were  added  and  six  more  will  be  adiled  durin.y 
1911.  Nine  miles  of  suburban  track  will  also  be  laid  during; 
the  present  year.  The  rolling  stock  of  this  system  loni- 
prises  116  passenger  coaches,  of  which  16  are  pay-as-you 
enter,  used  on  the  city  division.  Some  idea  of  the  freighl 
business  handled  by  this  company  is  obtained  from  the  fact 
that  their  rolling  stock  also  includes  ."i  steam  locomotives. 
one  heavy  electric  locomotive,  90  Hat  cars,  19  iiox  ears,  and 
2  steel  dump  cars.  There  are  also  2  observation  cars,  4 
ploughs  and  10  sweepers.  Operation  is  at  .").")0  \olts  d.c. 
throughout. 

The  work  of  the  present  year's  extension  oi  this  road  i~ 
already  under  way.  Contracts  have  been  signed  f<ir  a  rloiibU 
track  railway  from  Beauport  station  to  Monlinorciu  y  I'alls 
Park  at  Kent  House,  a  distance  of  :',.■.;  miles.  The  railway 
will  be  rock  ballasted  throughout,  all  so-Ui.  .\.S.C.  !•;.  steel 
rails  and   the  work  is  to  be  complete  by  June  ::■).    1911, 

A  shiiiment  has  just  been  received  from  the  I.  II,  I'.rill 
(Company  of  ten  open  single  truck  ear  bodies,  for  anticipat- 
ed increase  in  business  on  the  Quebec  County  Railway.  Or 
ders  have  also  been  placed  for  .'"jO  freight  cars  of  the  Con 
dola    type,   60,000   lbs.    freight   capacity,    to    take    care    of    the 


increased    freight    business   on    the    Montmorency   division. 

This  company  makes  a  strong  feature  of  popular  at- 
tractions through  the  summer.  .'\  contract  has  just  been 
let  for  an  arcade  which  will  contain  twelve  stores  or  booths 
for  the  housing  of  the  concessioners  at  Montmorency  h'alls 
Park.     The  attractions  at   the  park  will   open  June  26th. 

The  general  manager  of  this  company  is  Mr.  C.  E.  .\, 
<  arr.  formerly  manager  of  the  London  Street  [Railway  Com- 
pany, and  of  the  Montreal  Park  and  Island  Road  and -l^ter 
with   the   Helena   Light   &   Railway  Company.  ,;  ^^ 

For  purposes  of  operation  the  system  is  divided  into  the 
city  division  and  the  Montmorency  division.  Mr.  ,\  J,  Mc- 
Donald is  superintendent  of  the  city  division. 

The  superintendent  of  the  Montmorency  division  is  Mr 
J.  .A.  Everall.  Mr.  Everall  was  born  at  Cap  Rouge,  Quc- 
liec,  in  1863,  and  since  that  date  has  had  a  varied  experfence 
in  railway  management,  culminating,  in  1901,  in  his  appoint- 
ment to  his  present  position.  It  is  on  Mr.  Everell'sdivision 
that  the  celelirated  shrine  of  Ste,  -\nne  de  l'eani)re  and 
Montmorency   h'alls  is  situateil, 

The  Sherbrooke  Railway 

This  system  is  operated  by  the  Sherbrooke  Railway  & 
Power  Company,  which  recently  took  charge  and  pro- 
poses to  double  ths  mileage  during  the  present  season. 
Only  seven  cars  are  operated  in  winter  but  in  summer  ten 
open  cars  are  added.  Pay-as-you-enter  coaches  are  favored, 
and  already  two  are  installed.     The  trolley  voltage  is  (ioo  d,c. 


Staiidanl    P-.\-V 


Car  iisi'd   in   Sherl)i(iok< 


Guoil  reconstruction  work  has  been  done  on  this  system 
during  the  last  year.  F'our  and  one-half  miles  of  the  old 
lines  have  been  completely  rebuilt  and  the  old  ,56  pound  rails 
have  been  replaced  by  72  pound  high  T  rails.  Early  in  the 
spring  the  remainder  of  the  old  system  will  be  rebuilt,  after 
wiiich  the  new  extensions  will  be  carried  along  with  all 
speed. 

.\  plioto«rapli  of  I  lie  standard  pay-as-you-enler  ear  be- 
iiiK  Used  by  ibis  eomiiany  is  shown  hereuilh,  ll  was  buill 
by   the   (  )tlav\';i   I'ar   L'ompany, 

The  car  bodies  have  ipmnibvis  siile-  and  nionilor  roof, 
drop  platform.  :ind  \estibule  each  end.  l>ottom  sash  of  win- 
dow- drop  iiiio  pocUels  in  wall  with  a  suitable  hinged  cover 
wliieh  lr)ek-  for  siiimner  use.  The  pay-as-you-enter  feature 
is  of  Ihe  usu.il  desiyn;  interior,  linished  cherry;  head  lin- 
ings, bird's  eyi'  maple;  seats,  rattan,  non  reversible;  eur- 
lains.    panlasoie    with    I'orsyth    fixtures. 

file  gi-neral  ilinieiisions  are  as  follows;  Length  of  body. 
IS  ft,  :,'.,  ill,;  leiiKlli  of  front  \es|ibidc,  1  fl,  6  in.;  length  of 
rear  veslibule,  ."i  ft,  6  in.;  lenglh  o\er  Inmlers,  29  ft.  .'iV^  in.; 
width  of  car  ;il  belt  r;iil,  s  fl,  I  ,>  ,  in,;  width  of  ear  at  bottom, 
;  fl,  T-H  in,;  width  of  body  inside  of  seat.  ;  ft,  I  in,;  seating 
raiKieily,  26  persons;  weight  of  car  body,  12,,'JOO  pounds; 
trucks    are    I'.rill,    21    E.;    motors    are    Westinghouse    IOl-B-3, 


'1'  II  E      E  L  E  C  T  R  I  C  A  L 


NEWS 


83 


with    K 1  I    ciintnillers.     Schoeii   wheels  have  been  adopted  as 
the   standard. 

.  The  railway  is  now  being  operate<l  by  power  developed 
liy  the  new  power  plant  on  the  Magog  river.  .\11  material 
is  now   on   order  for  completing  extensions   for    Hill. 

The  manager  of  this  company  is  Mr.  X.  C  Pilcher. 
Mr.  Pilcher  has  had  wide  experience  in  electrical  matters, 
having  been  with  the  Montreal  Street  Railway,  the  Birken- 
head Street  Railway,  England,  the  Canadian  General  Elec- 
tric Company,  and  the  Port  Arthur  &  Fort  William  Street 
Railway,  from  the  latter  of  which  he  resigned  to  accept 
his  present  position.  Mr.  Pilcher's  experience  in  interurban 
work  leads  him  to  recommend  1200  volts  d.c.  for  operation 
of  any  part  of  a  system  1.5  miles  or  over  from  the  centre  of 
distribution. 

Mr.  Pilcher's  assistants  are  Mr.  James  B.  Woodyatt  and 
Mr.  F.  E.  S.  Shelley.  Mr.  Woodyatt  is  a  McGill  graduate 
and  has  since  worked  with  the  Niagara  &  Welland  Power 
Company,  the  Toronto  &  Hamilton  Railway  Company,  the 
Canadian  Westinghouse  Company,  the  Department  of  Mar- 
ine and  Fisheries,  and  with  the  .Mlis-Chalmers- Bullock  Com- 
pany. Mr.  Shelley  was  in  the  freight  department  of  the 
C.  P.  R.  previous  to  his  present  position. 

The   Nipissing   Central   Railway 

This  company  operates  o'/2  miles  of  railway  between 
Cobalt  and  Haileybury.  It  is  proposed  to  extend  a  line 
northward  in  the  nea»  future.  The  rolling  stock  includes 
four  passenger  coaches,  four  freight  cars  and  one  steam 
locomotive.  Operation  is  at  600  volts  d.c,  power  being  ob- 
tained from  the  Mines  Power  Company's  plant  on  the  Mata- 
bitchouan    river. 

Quite  recently  there  has  been  a  merging  of  the  electrical 
interests  in  the  Cobalt  distr-ct  under  the  name  of  The 
Xorthern  Ontario  Light  and  Power  Company,  which  in- 
cludes the  Xipissing  Central  Railway,  and  a  new  manager. 
Mr.  C.  F.  Beames,  has  been  appointed.  Mr.  Beames  has  had 
a  wide  electrical  experience.  From  1890  to  1894  he  was 
with  the  Thompson-Houston  and  General  Electric  Com- 
panies, Lynn.,  Mass.;  from  1894  to  189.i  in  the  engineering 
department  of  the   General   Electric   Company,   Schenectady; 


Stancl/iid   Car  011  Berlin  &  Waterloo  System 

is'.i.")  t<i  l.s'.iC)  assi'-tant  district  engineer  for  General  Electric 
Company;  1S9«)  to  1900,  engineer  Mexican  General  Electric 
Company.  Mexico  City;  from  1900  to  1905,  chief  engineer 
and  superintendent  of  construction  of  the  Mexican  (Jas  & 
Electric  Light  Company;  from  190,')  to  1907,  general  manager 
San  Juan  Light  &  Transit  Company.  I'orto  Rico;  from  1907 
to  1909,  with  Messrs.  J.  G.  White  &  Company,  consulting 
engineers.  New  York. 

Mr.  Beanies  is  general  manager  of  the  Cobalt  Power 
CoiTipany  and  of  the  Cobalt  Hydraulic  Power  Company,  and 
has    under    his    control    as    well    as    the    railway    system    the 


light  and  power  systems  in  Cobalt,  Haileyl)ury  and  New 
Liskeard.  Mr.  Beames  is  a  member  of  the  -American  In- 
stitute   of   electrical    engineers. 

The  Toronto  Eastern  Railway 

This  company  is  now  on  the  point  of  commencing  con- 
struction work.  The  charter  covers  a  route  from  Toronto 
to  Cobourg,  with  northern  branches  from  Port  Mope  to 
Peterborough,  Oshawa  to  Lindsay,  Scarboro  Township  to 
I'xbridge.  The  plan  of  construction  has  already  been  ap- 
proved by  the  Railway  Board  from  Cherrywood  east  to 
Bowmanville.  This  part  of  the  road  will  be  built  first  and 
will   be  in  operation  by   New  Years  of  1912. 

The  Toronto  Eastern  will  reach  the  business  centre  of 
Toronto  over  a  private  right  of  way,  and  will  serve  and  pass 
through  one  of  the  very  richest  farming  sections  in  On- 
tario. It  will  supply  splendid  service  to  Whitby,  Oshawa, 
Bowmanville.  X^evvcastle.  Port  Hope,  Cobourg,  and  smaller 
towns  and  villages  by  the  way,  and  when  its  branches  are 
l)uilt  will  also  open  a  wide  fertile  district  to  the  north.  The 
total  mileage  that  has  now  been  outlined  will  reach  in  the 
neighborhood   of  90   miles. 

The  president  of  the  road  is  Mr.  W.  H.  Moore,  with 
Mr.  Jesse  C.  Rothery,  general  manager.  Mr.  Rothery  is 
well  known  to  Canadian  railway  men.  He  was  with  the 
Park  &  River  Railway  from  its  inception  and  after  the  merg- 
ing of  this  road  with  the  International  Railway  had  charge 
of  the  merged  system  on  both  sides  of  the  river,  m  Janu- 
ary, 1906,  he  was  appointed  general  manager  of  the  East 
Liverpool  Traction  &  Light  Company,  the  Ohio  River  Rail- 
way Company,  and  the  Steubenville  and  East  Liverpool 
Railway  &  Light  Company.  These  three  concerns  under 
Mr.  Rothery's  management  were  unified  into  the  well  known 
Ohio  Valley  Scenic  Route.  In  1910  the  construction  and 
amalgamation  of  this  system  have  been  completed,  Mr. 
Rothery  again  returned  to  Canada  to  take  up  his  work  with 
the  Toronto  Eastern. 

The   Niagara,   St.   Catharines   &  Toronto   Railway 

This  company  operates  50  miles  of  railway  in  the  Niag- 
ara peninsula,  connecting  Niagara  Falls,  Thorold,  St.  Cath- 
arines, Port  Dalhousie,  Welland  and  Port  Colborne.  The 
line  will  be  extended  in  the  near  future  to  Fort  Erie,  a  dis- 
tance of  18  miles,  skirting  the  north  shore  of  Lake  Erie. 
The  rolling  stock  includes  39  passenger  coaches,  16  freight 
cars,  and  4  electric  locomotives.  Operation  is  at  600  volts 
d.c,  the  power  being  obtained  from  the  Toronto  Power 
Company   at   their   Niagara   Falls   development   plant. 

The  general  manager  of  the  system  is  Mr.  E.  F.  Siexas. 
Mr.  Siexas  has  had  extended  experience  in  electrical  work, 
having  been  formerly  with  the  General  Electric  Company. 
Schnectady.  from  1888  to  1.S92;  with  the  electrical  depart- 
ment of  the  world's  fair.  Chicago,  from  1892  to  1893;  in  the 
same  capacity  at  .\tlanta,  from  1893  to  1894;  was  chief  en- 
gineer of  the  electrical  department  of  the  Nashville  exposi- 
tiijn  in  1894-1895;  was  general  manager  of  the  .\msterdani 
Street  Railway  from  1895  to  1900,  when  he  was  appointed  to 
his  present  position.  The  chief  engineer  of  this  company 
is  Mr.  W.  P.  Chapman,  with  offices  in  the  Canadian  Northern 
Building,  Toronto.     Mr.  W.   R.   Robertson  is  superintendent. 

The  Ottawa  Electric  Railway 
This  company  operates  45  miles  of  single  track  in  the 
city  of  Ottawa  and  extensions  are  under  consideration  at 
the  present  time.  The  rolling  stock  includes  75  closed  pas- 
senger cars  and  85  open  cars  as  w^ell  as  20  miscellaneous, 
including  snow  ploughs,  sweepers,  work  cars,  etc.  Twonty 
pay-as-you-enter  cars  are  already  in  operation  and  are  be- 
ing added  to  rapidly.  The  source  of  power  is  hydro-electric. 
Operation   is   at    liOO   volts   d.c. 
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Tlie  (Ottawa  Railway  Company  can  justly  lay  claim  to 
being  one  of  the  most  satisfactorily  conducted  systems  in 
Canada.  For  many  years  tlie  earnings  have  been  very  high 
and  this  company  probably  holds  the  Canadian  record  in 
this  respect.  It  is  almost  an  anomaly  to  know  at  the  same 
time  that  the  citizens  of  Ottawa  are  well  satisfied  with  their 
system,  having  voted  a  short  time  ago  by  a  majority  of  5 
to  1  to  leave  the  system  in  the  hands  of  the  private  cor- 
poration which  controls  it.  This  speaks  volumes  for  the 
tact  and  ability  of  the  company's  superintendent,  Mr.  M.  J. 
Hutcheson,  under  whose  management  these  very  desirable 
results    have   been    obtained. 

The  Berlin  &  Waterloo  Street  Railway  Company 

This  system  is  operated  by  a  commission  known  as  the 
Berlin  Light  Commission.  There  are  four  miles  of  track, 
operating  four  coaches  and  :!  forty-foot  double  truck  cars. 
One  pay-as-you-enter  car  has  been  installed  and  the  com- 
missioners purpose  installing  all  of  this  type  during  the 
year.  Operation  is  at  550  volts  d.c.  power  being  now  ob- 
tained from  the  Berlin  sub-station  of  the  Hydro-electric 
Power   Commission. 

Mr.  V.  S.  Mclntyre  is  secretary-treasurer  of  the  com- 
mission, and  also  superintendent  of  the  Berlin  &  Waterloo 
Railway.  Mr.  Mclntyre  has  been  with  the  Berlin  &  Water- 
loo, and  the  Berlin  &  Bridgeport  Street  Railway  Companies 


Interioi'  Berlin  &  Waterloo  Standard  Car 

as  assistant  superintendent,  and  later  as  full  superintendent. 
since  I'.ny.i.  Since  the  1st  of  May,  1907,  when  the  town  of 
Berlin  purchased  this  system  from  the  company,  he  has 
held  his  present  position. 

The  commission  has  traffic  arrangements  with  the 
Preston  &  Berlin  Street  Railway  Company,  and  the  Berlin 
&  Bridgeport  Street  Railway  Company,  operating  cars  of 
the  above  companies  over  a  portion  of  their  tracks  in  Ber- 
lin. 

Calgary  Street  Railway  System 

This  plant  is  owned  by  the  city  of  Calgary,  which  oper- 
ates ISyi  miles,  and  is  making  rapid  extensions.  At  the 
present  time  additions  to  the  extent  of  22  miles  have  been 
mapped  out,  and  12  more  pay-as-you-enter  cars  are  on  or- 
der in  addition  to  18  already  operated.  The  source  of  power 
is  steam,  purchased  from  the  city  plant,  at  2^2  cents. 

Calgary  is  a  good  example  of  a  well  managed  and  suc- 
cessfully operated  municipal  system.  The  city  ha-  been 
specially  fortunate  in  having  efficient  management.  .\n  im- 
portant factor  has  also  been  the  rapid  increase  in  popula- 
tion, which  has  exceeded  perhaps  that  of  any  other  western 
city  For  March,  1011,  net  earnings  were  ifT.OOO,  as  com- 
pared with  $2,000  a  year  ago. 


Mr.  Thomas  II.  McCauley  is  superintendent  of  the  rail- 
way system.  He  was  formerly  manager  of  the  Port  Ar- 
thur and  Fort  William  railway  system.  The  rapid  increase 
in  monthly  earnings,  both  gross  and  net,  which  Calgary 
Street  Railway  System  is  enjoying,  is  sufficient  proof  of  Mr. 
McCauley 's    business-like    management. 

The  Hull  Electric  Railway  Company 
This  railway  is  operated  under  the  name  of  the  Hull 
Electric  Company.  There  are  26^  miles  of  single  track  in 
operation,  etiuipped  with  35  passenger  coaches  and  8  mis- 
cellaneous. An  extension  of  the  line  to  Chelsea  is  under 
consideration.  Operation  is  at  600  volts  d.c.  power  being 
water   developed. 

The  general  superintendent  of  the  company  is  Mr.  G. 
Gordon  Gale.  Mr.  Gale  commenced  his  career  as  assistant 
engineer  in  the  steam  and  electric  plant  of  the  Canadian 
Rubber  Company.  Early  in  1907  he  was  superintendent 
of  power  for  the  Hull  Electric  Company;  in  1908  was  acting 
general  superintendent,  and  in  1909  was  appointed  general 
superintendent.  Mr.  Gale  is  a  graduate  of  McGill  Univer- 
sity, associate  member  of  the  Institute  of  Electrical  En- 
gineers, associate  member  Canadian  Society  of  Civil  En- 
gineers, associate  member  American  Electric  Railway  Asso- 
ciation. 

The  Peterborough  Radial  Railway  Company 
This  company  operates  five  miles   of  railway,  eight  pas- 
senger coaches,  and  five  miscellaneous  cars.     Power  is  gen- 
erated on  the  Otonabee  river  within  the  city  limits.     Opera- 
tion is  at  550  volts,  d.c. 

This  company  is  now  one  of  the  subsidaries  of  the 
Electric  Power  Company,  which  controls  water  powers 
along  the  Trent  Valley.  Mr.  J.  H.  Larmouth  is  general 
manager  of  the  railway  company,  as  he  is  also  of  The  Elec- 
tric Power  Company.  Mr.  Larmouth  is  authority  for  the 
statement  that  his  company  having  purchased  property  to 
tl:e  west  of  the  present  car  barn  on  King  street,  Peter- 
borough, will  erect  a  $10,000  car  barn,  and  that  the  city 
will  be  given  a  thoroughly  up-to-date  street  car  service,  in- 
cluding  extensions   to    Byersville.   and   about   the   city. 

Cape   Breton   Electric   Railway   Company 

Under  the  name  of  the  Cape  Breton  Electric  Company, 
Limited,  both  the  Cape  Breton  Electric  Railway  and  the 
Sydney  &  Glace  Bay  Railway  are  operated.  The  former  com- 
prises 1254  miles  of  track,  9  passenger  coaches,  3  miscel- 
laneous. The  Sydney  &  Glace  Bay  system  is  19  miles  long, 
operates  10  passenger  cars  and  4  miscellaneous  cars.  Oper- 
ation of  both  is  at  600  volts  d.c.  Until  recently  these  com- 
panies operated  independently,  but  beginning  January  1. 
1911,  the  Sydney  system  was  taken  over  by  the  Cape  Breton 
Company. 

The  manager  of  the  two  companies  is  Mr.  Howard  C. 
Foss.  Mr.  Foss  is  a  '05  graduate  of  the  University  of 
Maine  in  the  electrical  engineering  department,  and  has 
been  with  the  Stone  &  Webster  Engineering  Association 
since  that  date.  In  addition  to  their  railway  business  these 
conii)anics  also  carry  on  .-i  large  lighting  and  ferry  business. 

The  Moose  Jaw  Electric  Railway  Company 

This  road  is  luulcr  construction  at  the  present  time, 
al)i>ut  three  miles  of  track  being  already  installed,  which 
will  be  increased  to  seven  during  the  early  summer  of  1911. 
Six  coaches  will  be  operated  at  first,  all  pay-as-you-enter. 
These  will  be  rear  entrance  and  front  exit.  The  Ottawa 
Car  Company  are  manufacturing  them.  Operation  will  be 
at    600    volts    d.c.    generated    by    a    Diesel    oil    engme    plant 

The  erection  of  the  system  is  in  charge  of  Mr.  J.  B 
McKae,  consulting  engineer,  Ottawa.  The  engineer  in 
charge  is  Mr.  A.  Hector  Dion,  son  of  Mr.  A,  A.  Dion,  of  the 
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Oltawa  Kloctric  LikIu  t'oiiipany.  Mr.  Dion  i>  a  I'.iO'.i  .gradu- 
ate of  McGill  University  in  the  electrical  engineering  course, 
since  whicli  date  he  has  been  in  the  service  of  Mr.  J.  B. 
McKac.  lie  was  appointed  superintendent  of  the  Moose 
Jaw   Electric   Railway  in   March   n{  tlie  present  year. 

Oshawa  Railway  Company 

This  company  operates  twelve  miles  of  railwai^  i'he 
rolling  stock  comprises  six  passenger  coaches  and  four  mis- 
cellaneous cars.  Operation  is  at  550  volts  d.c.  Power  is 
generated  by  steam.  For  the  heavy  freight  business  a  steam 
engine  is  used  so  that  connections  may  be  made  on  lines 
not  yet  electrified.  A  large  freight  business  has  been  work- 
ed up. 

The  superintendent  of  the  Oshawa  Railway  Company 
is  Mr.  D.  A.  Valleau.  Mr.  Valleau  was  born  in  Lenno.x 
county.  Out.,  in  1870.  From  1886  to  1.S88  he  was  employed 
with  X.  T.  &  Q.  Railway  under  Mr.  M.  J.  Butler.  C.E. ;  from 

1888  to  1.S89  was  operator  on  Canadian  Paciiic  Railway;  from 

1889  to  1890  was  time-keeper  and  dispatcher.  Bay  of  Quinte 
I\ailway;  from  1900  to  1908  was  assistant  superintendent. 
Bay  of  Quinte  Railway,  since  which  time  he  has  been  sup- 
erintendent  at   Oshawa. 

Toronto  Suburban  Railway  Company 

This  company  operates  11  miles  of  single  track  rail- 
way from  West  Toronto  westward.  The  rolling  stock  com- 
prises 12  passenger  coaches  and  3  miscellaneous  cars.  The 
system  is  being  gradually  changed  to  pay-as-you-enter,  two 
of  this  type  being  already  in  operation.  Power  is  obtained 
from  the  Toronto  Power  Company.  Operation  is  at  liOd 
volts  d.c. 

The  manager  of  this  system  is  Mr.  Geo.  C.  Koyce.  Mr. 
Royce  has  been  manager  for  ten  years,  during  which  time 
the  coinpany  has  made  considerable  progress.  Under  hi^ 
management  a  successful  power  and  light  department  has 
also  been  added.  Mr.  Royce  states  that  it  is  the  intention 
of  his  company  to  add  about  21  miles  of  trackage  to  their 
system  in  the  near  future. 

Sandwich,  Windsor  &  Amherstburg  Railway  Company 

This  railway  is  the  Canadian  liranch  of  the  Detroit 
United  Railway  system,  comprising  30  miles  of  single  track. 
15  passenger  coaches,  and  IS  miscellaneous  cars.  Power  is 
obtained  from  a  steam  plant  and  delivered  at  500  to  600 
volts  d.c. 

The  general  manager  of  the  company  is  Mr.  James  .An- 
derson, with  head  ofifice  at  Windsor.  Mr.  .Anderson  was  one 
of  the  original  purchasers  in  1893  of  the  Sandwich,  \Vindsor 
&  Amherstburg  Railway,  which  was  operated  independently 
until  1901,  when  it  was  taken  over  by  the  D,  U.  Railway  Com- 
pany and  Mr.  .Anderson  appointed  general  manager.  In  the 
interval  the  road  has  been  extended  to  .\mherstburg  and 
Tecumseh. 

The  Levis  County  Railway  Company 

This  company  operates  10J4  miles  of  track  in  the  town 
of  Levis,  Que.  The  rolling  stock  comprises  21  i)assenger 
coaches  and  nuniernus  freight  and  other  cars.  Operation 
is  at  GOO  volts  d.c.  Power  is  purchased  frmii  the  Quebec 
Railway,    Light,    Heat    &    Power    Company. 

The  manager  of  the  railway  is  Mr.  .Arthur  K.  McCarthy. 
Mr.  McCarthy  is  a  graduate  of  McGill  University  of  the 
year  1906.  when  he  obtained  his  B.Sc.  degree.  .After  gradu- 
ation he  was  with  the  Stone  &  Webster  corporation  in  their 
Boston  ollice  and  was  later  superinten<lenl  of  the  railway 
department  of  the  Cape  Breton  Electric  Company,  of  .Syd- 
ney, one  of  this  corporation's  subsidiaries.  Since  1908  Mr. 
McCarthy   has   held   his  present   position. 


The  Port  Arthur  &  Fort  William  Railway  Company 

This  system  is  municipally  owned  and  operated  by  the 
twin  cities  of  Port  .Arthur  and  Fort  William.  The  mileage 
is  about  22.  and  further  additions  are  projected.  Thirteen 
coaches,  eight  of  which  are  pay-as-you-enter,  and  three  mis- 
cellaneous cars  complete  the  rolling  stock.  Operation  is  at 
600  volts  d.c.  Each  town  supplies  part  of  the  power,  the 
Fort  William  end  from  the  Kaministiquia  Power  Company, 
the  Port  .Arthur  end  from  their  own  water  plant  which  is 
now  being  complemented  by  power  supplied  by  the  Kamin- 
istiquia Company,  through  the  Ontario  Hydro-electric  Com- 
mission. 

Tlie  general  manager  of  the  system  is  Mr.  M.  O.  Robin- 
son. 

The  London  Street  Railway 

There  are  33J4  miles  of  single  track  in  this  system, 
which  has  not  been  added  to  recently.  Forty-eight  passen- 
.ger  coaches,  two  sweepers  and  one  work  car  comprise  the 
rolling  stock.  Power  is  steam  generated.  The  motors 
operate   at   550   volts   d.c. 

The  general  manager  of  the  company  is  Mr.  Charles  B. 
King,  who  has  been  with  this  railway  company  for  many 
years.  Negotiations  have  been  proceeding  with  the  On- 
tario Hydro-electric  Commission  looking  to  the  purchase 
of  power  from  the  latter  for  operating  the  lailway.  Later 
reports  indicate  the  probability  that  Mackenzie  &  Mann  in- 
terests have  secured  control  and  will  extend  their  own  Niag- 
ara  line   to   London. 

The  Dominion  Power  and  Transmission  Company 

The  railway  system  in  and  around  Hamilton  is  operated 
by  this  company  under  the  general  management  of  Mr. 
W.  C.  Hawkins.  The  system  comprises  a  total  of  104  miles, 
made  up  as  follows:  Hamilton  street  railway,  22  miles;  Ham- 
ilton and  Dundas  Street  Railway,  6  miles;  Hamilton, 
Grimsby  and  Beamsville  Electric  Railway,  23  miles;  Brant- 
ford  and  Hamilton  Railway,  33  miles.  The  total  number 
of  cars  in  operation  is  87  passenger,  and  10  miscellaneous. 
Operation  throughout  is  at  575  volts,  power  being  obtained 
from  the  company's  generating  plant  at  DeCew  Falls  near 
.St.   Catharines. 

The  management  of  the  whole  railway  system  is  in  the 
hands  of  Mr.   Edward  P.  Coleman. 

The  Winnipeg  Electric  Railway  Company 
The  number  of  miles  now  operated  by  this  company  is 
110.  a'/i  miles  were  added  last  year  and  several  extensions 
are  proposed  for  the  near  future.  229  coaches  are  operat- 
ed in  addition  to  14  miscellaneous  cars.  Power  is  obtained 
from  the  company's  own  plant  at  Lac  du  Bonne:  on  the 
Winnipeg  river  and  from  an  au.xiliary  steam  plant  at  Win- 
nipeg, which  is  now  being  enlarged.  Operation  is  at  550 
volts  d.c. 

The  general  manager  of  this  company  is  Mr.  Wilford 
Phillips;  superintendent,  Mr.  Wilson  Phillips;  chief  engineer. 
Mr.  Ross.  The  Winnipeg,  Selkirk  and  Lake  Winnipeg  Rail- 
way, 22  miles  in  length,  of  which  Mr.  Pettingill  is  super- 
intendent, is  operated  as  a  subsidiary  of  this  company,  as  is 
also  the  Suburban  Rapid  Transit  Company,  which  comprises 
19  miles  of  trackage  along  the  north  and  south  side  of  the 
.\ssiniboine  river  and  connecting  with  Headin.gly.  These 
figures   are  included   in   the   above   110   miles   total. 

Toronto  &  'York  Radial  Railway  Company 
This  company  operates  si  miles  of  track,  41  passenger 
coaches  and  19  miscellaneous  cars.  The  system  comprises 
the  Metropolitan  division,  running  north  from  Toronto 
through  Newmarket  to  Jackson's  Point  and  Sutton;  a  short 
line  in  East  Toronto,  known  as  the  Scarborough  division, 
and  the  Mimico  division,  running  west  from  Sunnyside  along 
the  north  shore  of  Lake  Ontario.    Operation   is  at  000  volts 
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(I.e.    fed    by    Iti.OOO   volt,   00   cycle    current    from    the   Toronto 
Kailway.    of  which   this   company   is   a   subsidiary. 

The  manager  of  the  company  is  Mr.  W.  IT.  Moore,  elec- 
trical engineer,  Mr.  Wni.  13.  Boyd;  superintendent,  Mr.  VVil- 
■^on. 

The  Nelson  Street  Railway  System 

I'he  city  of  Nelson  operates  and  owns  its  system.  A 
little  (i\er  two  miles  is  now  in  operation  with  two  coaches. 
The  hilly  nature  of  the  city  of  Nelson  has  meant  almost 
insurmountable  obstacles  in  the  way  of  operating  this  sys- 
tem but  it  is  evident  that  the  town  is  determined  to  pro- 
gress and  to  this  end  are  spending  considerable  additional 
sums  in  placing  their  little  system  on  an  up-to-date  basis. 
Power  is  obtained  from  the  city's  own  hydro-electric  plant 
at  Bennington  Falls,  from  which  current  is  transmitted 
at  12,000  volts  and  through  a  motor  generator  set  cut  down 
to  600  volts  d.c,  at  which  the  motors  are  operated. 

Chatham,  Wallaceburg  &   Lake  Erie  Railway 

Four  niile>  were  added  to  this  system  in  lull),  and  six 
will  be  added  during  the  present  year,  which  will  bring  the 
total  mileage  up  to  46  miles.  Seven  passenger  coaches 
and  two  d.c.  electric  locomotives  comprise  the  rolling  stock. 
Operation  is  at  550  volts  d.c,  the  source  of  power  being  a 
pair  of  steam  and  gas   engine  units. 

The  operation  of  a  suburban  line  of  this  length  on  550 
volts  d.c.  is  not  considered  satisfactory  by  the  management, 
who  favor  a  higher  d.c. voltage  {probably  1200)  with  motors 
series   connected. 

The  Halifax  Electric  Tramway  Company 

This  company  operates  14}/^  miles  in  the  city  of  Halifa.x. 
The  pay-as-you-enter  system  is  being  gradually  inaugurated, 
four  cars  being  already  equipped.  These  were  manufactured 
by  the  Silliker  Car  Company.     Operation  is  at  575  volts  d.c. 

The  general  manager  of  the  company  is  Mr.  J.  W. 
Crosby. 

The  Gait,  Preston  &  Hespeler  Railway  Company 

This  company  operates  31  miles  of  interurban  railway 
trackage,  between  the  towns  indicated.  Eight  passenger 
coaches  are  operated  in  addition  to  15  miscellaneous  cars. 
This  system  is  now  operated  from  Niagara  Falls  power, 
taken  from  the  Preston  sub-station.  Operation  is  at  000 
volts  d.c.  The  cars  are  modern  and  well  equipped  and  an 
excellent   interurban    service   is   provided. 

Windsor,  Essex  &   Lake  Shore  Rapid   Railway   Co. 

This  company  operates  forty  miles  of  interurban  rail- 
way track  connecting  Windsor,  Essex,  Kingsville,  etc.  F'ive 
passenger  coaches  are  operated  in  addition  to  twenty  mis- 
cellaneous cars,  including  one  large  electric  locomotive. 
Power  is  generated  by  steam.  Operation  is  at  600  volts 
d.c,  the  feed  wires  carrying  a  current  of  i:!,200  volts  a.c. 
Mr.  A.  Eastman  is  general  manager  of  the  company  with 
head   office   at    Kingsville,   Ont. 

The  Edmonton  Radial  Railway  Company 
This  system  is  municipally  operated,  consisting  of  l.'i 
miles  of  trackage,  17  passenger  and  :i  miscellaneous  cars. 
The  system  is  being  rapidly  changed  to  pay-as-you-enter, 
12  of  the  17  being  already  installed,  h'ourteen  more  cars 
of  this  type  designed  for  single  end  operation  are  now  on 
order.  Operation  is  at  000  volt^  d.c.  |)ower  being  generated 
by  steam.  The  road  operates  in  and  hclween  the  twin  cities 
of  I'.dmontoM  and   .Strathcona. 

The   Montreal   and   Southern   Counties 
This  is  a  new  road  operating  eight  miles  of  single  track 
across   the   river   from    Montreal.     I'our   miles   of   track   were 
added  during  lUlO  and  fourteen  more  are  in  course  of  con- 


struction during  the  present  year.  Ten  passenger  coaches 
arc  operated  in  addition  to  other  miscellaneous  rolling  stock. 
Power  is  obtained  from  the  company's  own  steam  plant,  de- 
livering 000  volts   cl.c  to  the  motors. 

St.  John  Railway  Company 

This  company  operates  li)>^  miles  of  track  and  proposes 
adding  another  couple  of  miles  during  the  present  season. 
Fifty-five  passenger  coaches  are  operated  and  seven  mis- 
cellaneous cars.  Operation  is  at  550  volts  d.c,  power  being 
obtained  from  the  company's  own  steam  plant. 

Mr.   H.   M.    Hopper  is  general  manager  of  tl-.e  company. 

The  Sarnia  Street  Railway  Company 
The  Sarnia  Street  Railway  Company  operates  9J4  miles 
of  trackage  and  proposes  extending  its  line  two  miles  along 
the  water  front  of  Lake  Huron.  Ten  coaches  and  one  bag- 
gage car  comprise  the  rolling  stock.  Operation  is  at  550 
volts,  obtained  from  a  250  and  a  110  kw.  generator.  The 
manager  of  this  company  is  Mr.  H.  W.  Mills,  with  head 
office  at   Sarnia. 

The  St.  Stephen  Railway  Company 

This  system  comprises  6^2  miles  of  railway  in  St. 
Stephen,  N.B.,  with  8  passenger  coaches.  Operation  is  at 
600  volts  d.c,  obtained  from  a  150  kw.  steam  driven  gen- 
erator. This  road  is  operated  by  the  Calais  Street  Railway 
Company,  of  Calais,  Maine,  of  which  Mr.  C.  F.  Pray  is 
superintendent. 

The  Cornwall  Street   Railway 

This  company  operates  under  the  name  of  the  Cornwall 
Street  Railway,  Light  &  Power  Company,  Limited.  The 
number  of  miles  of  track  operated  is  6^,  with  10  passenger 
coaches  and  2  freight  locomotives.  Power  is  obtained  from 
a   small  water  plant.     Operation   is  at   500  volts  d.c. 

London  &  Lake  Erie  Railway  Company 
The  London  &  Lake  Erie  Railway  &  Transportation 
Company  operates  2'.l  miles,  12  passenger  coaches,  and  5 
miscellaneous  cars  between  London  and  Port  Stanley.  The 
trolley  voltage  is  600  d.c,  feeder  voltage  10,000  a.c.  The 
system   is   operated   by   steam    from    London. 

The    Kingston,   Portsmouth   &   Cataraqui   Railway   Company 

This  Company  operates  8  miles  of  road  and  lU  passenger 
cars,  with  other  rolling  stock.  Power  is  obtained  from  the 
city  steam  plant  of  Kingston.  Operation  is  at  500  volts  d.c. 
The  contract  price  of  power  to  the  railway  is  1.2  cents  per 
kw.h. 

The  Guelph  Radial  Railway  Company 

This  system  comprises  six  miles  of  track  with  pro- 
posed extensions  of  one  mile.  Eleven  passenger  coaches  are 
operated  and  one  freight  motor.  On  1^'ebruary  1st  the 
I  lydro-electric  Commission  began  supplying  them  with 
Niagara    h'.ills    |iower.      ( )pcr,ition   is   at   000   volts   d.c. 

The  Monctor  Tramways  Company 
This  railway  will  be  operated  liy  the  Moncton  Tramway, 
Itlectricity  and  Gas  Company.  The  system  is  under  con- 
struction at  the  present  time  and  part  of  it  will  be  in  opera- 
tion during  the  present  season.  Mr.  Hoggs  will  lie  manager 
of  the   railwav. 


Edmonton's    Telephone    System 
Manager  Griflith,  of  the  miuiieipal   telephone  system,  re- 
ports telephones   being  installed  at   the  rate  of  one   hundred 
per  month.    There  are  nearly  four  thousand  subscribers  here. 
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Street  Car  Fenders  and  Wheel  Guards, 

Report  of  New  York  Commission. 

The  Situation  in  Canada 

One  of  tile  most  interotini;  ile\  clopiufm.-.  111  street  rail- 
way work  at  the  present  time  is  along  the  line  of  effective 
life-saving  tlevices.  A  short  item  on  experiments  being  car- 
ried out  by  the  Toronto  Railway  Company  appears  elsewhere 
in  this  issue.  The  difficulty  does  not  seem  to  be  disinclination 
on  the  part  of  operating  companies  to  install  proper  devices, 
but  rather  the  impossibility  of  obtaining  devices  which  are 
uniformly   operative   in   emergency. 

Some  two  years  ago  the  Public  Service  Commission  of 
Xew  York  made  a  series  of  very  exhaustive  tests  on  dif- 
ferent, more  or  less  proved  wheel  guards  and  fenders,  and 
issued  a  report.  In  these  tests  dummies  were  used  repre- 
senting as  nearly  as  possible  the  persons  who  would  be 
placed  in  dangerous  positions  and  the  results  siiowed  how 
impossible  it  was  to  devise  any  scheme  of  fender  or  guard 
that  would  invariably  pick  up  its  victim.  A  total  of  eighteen 
hundred  tests  were  made.  In  the  judging,  percentages  were 
used  representing  the  efficient  operation  of  the  particular 
fender  under  examination  and  of  some  seventy  different 
w!  eel  giards  and  fenders  tested.  24  only  received  T.j  per 
cent,  or  more.     Of  these  I")  represented  fenders  and  ".1  wheel 
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.guards.  The  percentages  received  by  the  different  wheel 
.guards  varied  from  81. G  per  cent.  down.  The  highest  per- 
centage was  obtained  by  a  non-automatic  projecting  fender 
shown  by  the  Eclipse  Railway  Supply  Company.  The  Wor- 
cester Railway  Supply  Company  came  next  with  80.0  per 
cent.;  the  I'armenter  fender  got  SO. 2  per  cent.;  the  .\merican 
.\utoniatic  I'ender  SO  1  per  cent  ;  the  Sterling-Meaker  79. S 
per  cent.:  the  J.  O'Leary  fender  I'.i.l  per  cent.:  the  Bolduc 
I'ender  Company  TS..")  per  cent.:  W.  H.  Quin.  Toronto.  78.2 
per  cent.:  the  Consolidated  Car  Fender  Company  78. 2  per 
cent.:  the  Watson  l-'ender.  Vancouver,  77. ;>  per  cent.;  the 
.\merican  I'ender  Company  77.2  per  cent.;  the  Pittsburg 
Car  I'ender  Company  7(;.7  per  cent.:  the  I'"iske  I'ender  7.5. ."1 
per  cent.;  the  Wood  I'ender  7."i.2  per  cent.:  the  Jenkens 
,\utuniatic.  Toronto.  ~r>  per  cent.  The  percentages  of  the 
vvheelguard  tests  were  higher.  The  Hudson  &  I'.ovvring 
wheelguard  obtained  8(>.!)  per  cent.:  the  I'armenter  wheel- 
guard  8:!.(i  per  cent.:  the  Sterling  E(iuipnient  Company  82..") 
per  cent.:  the  Watson  wheelguard.  \'ancouver,  SO.ii  per 
cent.;  the  Sterling-Meaker  79.7  per  cent.:  the  American  Fen- 
der Co.,  7()  per  cent.:  Sterling-Meaker  .\o.  3.  7r>  per  cent.; 
W.   Martin   7."i.fi  per  cent.:  J.   H     Caliga.   7.">.3  per  cent. 


The  arrangements  for  making  the  tests  included  JOO 
feet  of  track  paved  with  cobble  stones  and  100  feet  paved 
with  asphalt,  these  two  forms  of  pavement  comprising  those 
predominating  in  Greater  Xew  York.  A  single-truck  car 
and  also  a  double-truck  car  were  rebuilt  and  arranged  so 
as  to  give  platform  dimensions  as  found  upon  the  cars  in 
Xew  York  City.  The  tests  were  made  at  speeds  of  8  and 
1.")  miles  per  hour  upon  each  of  the  two  forms  of  pavement. 
These  speeds  fairly  represent  the  average  operating  condi- 
tions in  Greater  Xew  York,  and  were  calculated  to  bring 
out  the  relative  merits  of  the-  devices  for  use  within  the 
First   District,   which  was  the  principal  aim   of  the   tests. 

In  their  report  the  Xew  York  Commission  further  state 
that  in  the  selection  of  a  fender  of  wheelguard.  the  railway 
manager  must  give  consideration  to  the  practicability  of  the 
device  he  adopts  to  suit  the  operating  conditions  governing 
his  road,  such  as  pavement,  track,  grades,  short  curves  and 
curves  that  pass  close  to  the  sidewalk  at  corners  where  it  is 
likely  that  a  projecting  fender  would  catch  pedestrians.  Also 
snow  and  ice  must  enter  largely  into  his  consideration,  es- 
pecially in  the  selection  of  a  projecting  fender  or  pick-up 
type  of  wheelguard. 

The  tests,  successful  as  they  were,  unfortunatelj'  proved 
no  one  fender  or  vvheelguard  superior  in  all  its  parts  to  the 
others. 

More  recently  the  Quebec  Public  Utilities  Commission 
has  rendered  a  decision  in  connection  with  the  life-saving 
devices  in  operation  on  the  Montreal  Street  Railway  System. 
This  commission  did  not  make  any  tests  but  examined  a 
number  of  witnesses  and  made  a  recommendation.  In  the 
report  of  the  commission  they  state  that  three  kinds  of 
wheelguards  appear  to  be  in  limited  use  in  Montreal,  the 
principal  of  w'hich  is  that  manufactured  by  Hudson  &  Bow- 
ring.  Manchester,  England;  and  that  there  are  two  kinds 
of  fender,  one  made  of  wood  slabs  with  trip  bar  of  wood. 
manufactured  by  the  Montreal  Street  Railway  Company,  the 
other  called  the  Providence  fender,  manufactured  by  the 
Consolidated   Car    Fender   Company. 

-\fter  examining  a  number  of  witnesses  the  commission 
report  their  belief  that  under  the  conditions  prevailing  in 
Montreal  the  value  of  a  fender  in  addition  to  an  effective 
automatic  wheelguard  is  more  than  doubtful,  and  in  con- 
clusion the  commission  directs  and  orders  that  all  cars  be 
equipped  with  an  automatic  mechanical  drop  wheelguard. 
the  apron  to  he  attached  to  the  truck.  If  this  is  not  possible 
in  some  cases,  attachment  must  be  to  the  platform  as  near 
to  the  truck  as  possible,  and  the  wheels  further  protected 
by  a  wire  rod  screen  in  addition.  This  wire  rod  screen  is 
to  be  placed  upon  all  single  truck  cars  in  addition  to  the 
wheelguard. 

As  soon  as  the  cars  are  equipped  with  wheelguards  the 
fenders  must  be  removed. 

In  other  cities,  however,  the  fender  meets  with  the  most 
favor.  .As  already  intimated,  Toronto  Railwaj'  favors  a  fen- 
der of  the  automatic  trip  type  of  their  own  design.  This 
coiupany  claims  that  since  the  installation  of  this  fender 
some  90  lives  have  been  saved  by  their  fender,  and  it  is  a 
recignized  fact  that  Toronto  is  pretty  free  from  serious  street 
car  accidents.  The  Toronto  fender  is  the  W.  T.  Watson 
type. 

The  illustration  shown  herewith  represents  the  Moor- 
house  fender,  invented  and  manufactured  by  Mr.  J.  M.  Moor- 
house,  Winnipeg.  The  Parnienter  wheelguard,  which  re- 
ceived 8:!.(!  per  cent,  in  the  Xew  York  tests,  and  the  Watson 
fender  may  be  seen  elsewhere  in  this  issue. 


The  Reynolds  Electric  Flasher  Manufacturing  Company 
announce  their  removal  from  rjl-:i  Fifth  .\venue  to  more 
modern  and  spacious  tiuartcrs  at  ()17-(i:!l  W.  Jackson  Boule- 
vard,  Chicago. 
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Personals 

Mr.  P.  W.  Sothman,  Chief  EngiiUH-r  1  lydru-fUctric 
I'owcr   C  (jniniissioii,   sails   for   tlie   continent   on   April   rif). 

Mr.  J.  G.  Rossman  has  been  appointed  manager  of  tlie 
new   civic  power  phuit   at   Winnipeg. 

Mr.  E.  J.  Sifton  lias  Ijeen  appointed  to  prepare  plans  and 
specifications  for  a  municipal  light  and  power  plant  for  Ham- 
ilton. 

Mr.  R.  Y.  Ellis  is  the  city's  choice  as  their  member  of 
the  commission  of  three  which  will  be  responsible  for  the 
management   of  Toronto's   distribution   system. 

Mr.  Eugene  Creed,  sales  manager  of  the  Toronto  Elec- 
tric Light  Company,  has  resigned  to  take  a  similar  position 
with   the   Morris    Iron   Company,   of   New   York   City. 

Mr.  J.  B.  McRae,  Consulting  Engineer.  (  )ttawa,  has  been 
engaged  by  the  city  council  of  Saskatoon  to  make  a  report 
on  the  street  railway  and  power  question  in  that  city. 

Mr.  R.  S.  Kelsch  has  been  appointed  to  act  in  the  inter- 
ests of  a  majority  of  the  electrical  operating  companies  in 
Montreal  in  the  carrying  out  of  the  city's  general  plan  of 
placing  all  wires  underground. 

Mr.  J.  L.  Stiver,  a  clerk  in  sub-division  B  of  the  second 
division  m  the  electrical  engineers'  branch  of  the  Depart- 
ment of  Inland  Revenue,  has  been  transferred  to  Toronto 
as  inspector  of  gas  and  electricity  for  the  inspection  district 
of  Toronto. 

Mr.  A.  M.  Gray,  assistant  professor  in  the  electrical  de- 
partment at  McGill  University,  recently  read  a  paper  before 
the  Electrical  Section  of  the  Canadian  Society  of  Civil  En- 
gineers on  the  subject  "The  Operation,  Construction,  Appli- 
cation and   Characteristics  of  Induction   Motors." 

Mr.  Joseph  P.  Cleal,  24:!  Macdonnell  avenue,  Toronto, 
has  been  appointed  Canadian  representative  of  the  Phellps 
Manufacturing  Company,  manufacturers  of  lieating  devices, 
flashers  and  electrical  specialties.  Mr.  Cleal  will  have 
charge  of  the  manufacture  and  sale  of  their  entire  line  in 
Canada. 

Mr.  H.  D.  G.  Crerar,  the  Electrical  Superintendent  Can- 
adian Tungsten  Lamp  Company,  is  at  present  in  Europe 
perfecting  his  experiments  with  the  drawn  wire  filament. 
Me  will  be  absent  about  three  months.  Mr.  P.  D.  Crerar. 
K.C.,  the  Hon.  Secretary,  Canadian  Tungsten  Lamp  Com- 
pany, and  Mrs.  Crerar,  who  have  also  been  spending  some 
time  in  Europe,  arrived  home  after  a  very  enjoyable  trip. 
The  trip  was  taken  for  the  benefit  of  Mrs.  Crerar's  health, 
wliich  has  been  entirely  restored. 

Mr.  Charles  Brandeis  has  been  appointed  consulting  en- 
gineer for  the  King  Edward  Park  Company,  Limited,  of 
Montreal,  which  concern  is  establishing  a  large  amusement 
l^ark  similar  to  the  celebrated  Coney  Island  of  New  York. 
This  park  will  be  situated  on  the  Island  of  Gros  Tioij,  near 
Montreal.  It  is  estimated  that  700  h.p.  will  be  the  immediate 
requirements,  and  probably  double  this  amount  by  next 
year.  Power  will  be  purchased  from  a  Montreal  concern 
and  transmitted  by  means  of  a  submarine  cable  7, .'500  ft.  long 
and  designed  for  i:i,200  volts.  .'\  local  steam  plant  will 
act  as  a  reserve.  The  order  for  the  submarine  cable  has 
been  placed  with  the  Canadian  British  Insulated  Company, 
Limited,  of  Montreal. 

Mr.  H.  A.  Burson,  chief  engineer  of  the  Packard  Elec- 
tric Com|)any,  of  St.  Catharines,  Ontario,  has  resigned  his 
pfjsition  to  accept  that  of  commercial  engineer  with  the 
Canadian  Crocker-Wheeler  Company,  Limited,  whose  head 
office  and  works  are  located  at  .St.  Catharines.  Ontario.  Mr. 
P>urnson  graduated  from  McGill  University  in  l!)()l  with  the 
degree  of  B.Sc,  and  the  following  year  received  the  degree 
of  M.Sc,  for  special  research  work,  .'\fter  sjiending  two  years 


on  the  sl.'iff  of  the  l)e|).irlniciit  of  Electrical  Engineering 
of  McCiill  University,  he  entered  the  Engineering  Depart- 
ment of  the  lUillock  Electric  Company,  of  (Jincinatti,  special- 
izing in  the  design  of  alternating  current  apparatus  under 
Mr.  B.  A.  Hehrend.  When  AIlis-Chalmers-Bullock,  Liinited, 
of  Montreal,  was  formed  he  was  placed  in  charge  of  their 
electrical  engineering  department.  In  lOOfi  he  severed  his 
connection  with  Allis-Chalniers-Bullock  to  go  with  Packard 
Electric  Comiiany  as  chief  engineer  and  K<;neral  superin- 
tendent. 


Progress  Notes  from  Vancouver 

The  erection  of  the  ornamental  five-light  standards  on 
Hastings  street,  Vancouver,  is  to  be  proceeded  with  at  once, 
and  completed  before  September  1st.  The  total  cost  of  the 
installation  is  placed  at  $20,000.  That  it  pays  to  have  well- 
lighted  streets  is  demonstrated  by  the  fact  that  since  the 
Granville  street  system  of  ornamental  lighting  was  installed 
the   business   men   on  that   thoroughfare   have   been   enjoying 


Granville  St.,  Vancouver.  B.  C. 

a  greatly  enhanced  evening  trade,  the  presumption  being 
that  it  is  at  the  expense  of  Hastings  and  Cordova  street 
business  men,  their  usual  customers  being  induced  to  parade 
Granville  street  owing  to  the  brightness  and  attractiveness 
of  the  new  system  of  illumination. 


Two  new  power  development  companies  have  recently 
l)een  incorporated  under  the  British  Columbia  Companies' 
.\ct,  viz.,  the  Lilloett  Power  and  Light  Company,  Limited, 
capital  $.50,000,  and  the  Alberni  District  Electric  Light  and 
Power   Company,    Limited,   capital   $2."),0(I0. 


It  is  reported  that  the  British  Columbia  Electric  Railway 
Company  will  in  the  near  future  build  a  branch  from  Clover- 
dale  to  Blain,  Wash.  The  line  would  tap  a  rich  freight  ter- 
ritory,  and   the   |)assenger   business   would   also   be   heavy. 


C.  H.  F.  tarter  and  C.  C.  McKenzie.  general  electricians 
and  contractors,  have  opened  a  store  on  h'ort  street,  Victoria. 
Both  members  of  the  firm  were  formerly  in  the  employ  of 
llinlon    Electric   Company,  and  are  experts   in   their   line. 


Mr.  Geo.  F.  Henderson,  Sr.,  president  and  managing 
director  of  the  Bull  River  Electric  Power  Company,  returned 
a  few  weeks  ago  from  an  extended  business  trip  to  Toronto 
:ind  Monlrcal,  where  p.'irt  of  the  e(|uipnient  needed  will  be 
liiiill,  (in. id  ])nigress  is  being  made  on  the  plant,  which 
will  fnnii^li  ])civver  and  light  lliv.  luglmul  the  Cranbrook  dis- 
trict. 
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The  Albcrni  District  Electric  Ligln  &  Power  Company, 
Limited,  witli  liead  olilices  in  Alberni,  Vancouver  Island, 
was  recently  incorporated,  with  a  capital  of  $25,000.  A  plant 
is  being  installed  to  furnish  light  to  the  citizens  of  that 
town  and  Port  Alberni.  For  the  present  current  will  be 
generated  by  means  of  a  steam  plant,  but  a  water  power  will 
be  connected  up  as  soon  as  possible. 


The  British  Columbia  Electric  Railway  is  planning  large 
expenditures  on  extensions  in  connection  with  the  New 
Westminster  system.  A  line  to  Lulu  Island  is  now  under 
construction,  and  the  Eraser  Mills  line  will  be  commenced 
in  the  near  future. 


Mr.  George  Halse.  secretary  of  the  British  Columbia 
Telephone  Company,  returned  recently  with  Mrs.  Hal.se  and 
family  from  a  trip  to  Honolulu,  their  stay  riaving  been 
shortened  on  account  of  the  outbreak  of  cholera  in  tlie 
islands. 


Passenger  trattic  on  the  \"ictoria  lines  of  the  B.  C. 
Electric  Company  for  the  first  two  months  of  the  year 
showed  an  increase  over  that  of  the  corresponding  period  a 
year  ago  of  no  less  than  thirty-eight  per  cent.  The  aggre- 
gate number  of  passengers  carried  was  1,069.082,  compared 
with  774,475  in  January  and  February,  1910.  The  figures  for 
the  two  months  were: 

1911  1910 

January $546,092        $415,150 

February 522.990  359,325 


Great  Electrical  Activity  in  the  Maritime 
Provinces 

The  committee  appointed  some  weeks  ago  by  the  share- 
holders of  the  Nova  Scotia  Telephone  Company  to  inquire 
into  the  financial  position  of  that  company,  and  also  to  re- 
port upon  the  resources  of  the  Maritime  Telegraph  and  Tele- 
phone Company,  upon  the  offer  of  a  lease  by  the  latter 
company,  has  completed  its  work,  and  the  report  was  pre- 
sented at  a  meeting  of  the  directors  of  the  latter  company. 

It  is  understood  that  the  report  recommends  that  a  mer- 
ger of  the  two  companies  be  effected,  and  that  terms  are 
suggested  which  the  committee  believe  will  be  satisfactory 
to  both   concerns. 

Nova  Scotia  Power  Propositions 
The  Nova  Scotia  Power  Company  have  obtained  their 
charter  from  the  government  of  Nova  Scotia  and  will  de- 
velop the  water  power  on  the  Mersey  river  which  has  its 
rise  in  Lake  Rossignol,  the  largest  body  of  fresh  water  in 
Nova  Scotia.  The  water  power  is  described  by  engineers 
to  be  the  tiest  in   Nova   Scotia. 

It  is  known  now  that  the  parties  interested  in  the  Nova 
Scotia  Power  Company  have  secured  control  of  the  stock 
of  the  Halifax  Tram  Company.  The  stock  has  been  pur- 
chased in  open  market  by  brokers  of  Halifax.  The  present 
intention  is  to  supply  current  to  operate  the  Halifax  elec- 
tric cars  and  electric  light  from  the  large  plant  on  the  Mer- 
sey river.  The  towns  of  Liverpool,  Bridgewater.  Mahone 
Bay  and  Lunenburg  are  interested  and  are  on  the  line  of  the 
proposed  transmission.  The  town  of  Dartmouth  can  also 
be  reached  easily  and  the  company  believe  they  nave  a 
chance  to  sell  a  large  part  of  their  output. 

A  second  company,  supposed  to  have  Sir  Frederic  Bor- 
den as  one  of  its  promoters,  have  secured  the  water  rights 
on  the  Gasperaux  river  near  VVolfville  in  Kings  County,  and 
it  is  reported  that  they  will  soon  enter  the  I'reld  for  business. 
The  parties  in  control  of  the  Kcntville  Electric  Li.giit  Com- 
pany and  the  W'olfvillc  Electric  Company  are  in  very  close 
touch    with    the    |>riiin<ittrs    and    there    i>    iici    doubt    hut    that 


these  towns  will  be  the  lirst  to  be  connected  with  the  water 
power  at  Gasperaux. 

Will  Electrify  Steam  Road 

The  New  Brunswick  and  Prince  Edward  Island  Railway 
between  Sackville  and  Cape  Tormentine  is  about  to  come 
under  the  control  of  Messrs.  Chas.  W.  F'awcett,  Chas.  Pick- 
ard,  of  Sackville,  and  M.  C.  Siddall,  of  Port  Elgin.  These 
capitalists  are  the  owners  of  the  Sackville  Electric  Light  & 
Telephone  Company,  which  supplies  electric  current  for 
lighting  the  town  of  Sackville.  The  intention  is  to  equip 
the  road  with  electric  cars  for'  the  passnger  traffic  and  use 
the  present  steam   equipment   for   the  freight   service. 

Messrs.  Fawcett,  Pickard  and  Siddall  have  had  inter- 
views with  Edison  and  Beach  and  they  are  contemplating 
the  purchase  of  one  or  more  of  the  cars  equipped  with 
the  Edison  storage  battery,  and  it  is  expected  that  the  new 
company  will  at  least  test  these  cars  on  their  road  for  the 
first  time  in  Canada.  Their  scheme  includes  a  line  of 
steamers  between  Prince  Edward  Island  and  Cape  Tor- 
mentine and  possibly  a  freight  steamer  service  up  the  St. 
Lawrence  to  Montreal  and  Toronto.  These  same  people 
own  the  electric  light  plant  at  Port  Elgin  and  free  stone 
quarries  in  Sackville.  Mr.  Fawcett  is  one  of  the  proprietors 
of  the  stove  foundry  owned  by  the  Chas.  VV.  Fawcett  Man- 
ufacturing  Company. 

Two  Years  for  Theft  of  Electric  Current 

For  tampering  with  meters  in  his  place  of  business,  John 
G.  Speardakes  has  been  found  guilty  by  Judge  Forbes  in  the 
County  Court  and  sentenced  to  two  years  with  hard  labor 
in  Dorchester  Penitentiary  and  to  pay  a  fine  of  one  thous- 
and dollars,  half  of  which  is  to  be  paid  to  the  St.  John  Rail- 
way Company,  and  half  to  the  county.  In  default  of  pay- 
ment he  must  serve  an  additional  two  years. 

Inspector  of  Gas  and  Electricity 

The  Canada  Gazette  announces  the  appointment  of  John 
Toale,  of  the  city  of  Halifax,  to  be  inspector  of  gas  and 
electricity  for  the  district  of  Halifax,  which  comprises  all 
the  province  of  Nova  Scotia.  Samuel  W.  Withers,  of  the 
city  of  Halifax,  has  been  appointed  assistant  inspector  for 
the   above   district. 

No    Lights    in    Lunenburg 

The  town  council  and  the  Lunenburg  Gas  and  Electric 
Company  failed  to  agree  on  a  price  for  lighting  the  streets 
and  as  a  result  the  streets  are  in  darkness  since  the  first  of 
-April.  It  is  reported  that  the  company  are  willing  to  have 
the  dispute  referred  to  the  public  utilities  board  but  the 
council  refuse  to  consent. 


The    "Complete   Arrester" 

The  Electric  Service  Supplies  Company  announce  that 
th.ey  have  recently  adopted  the  phrase  "The  Complete  .Ar- 
rester" as  applying  to  the  Garton-Daniels  Lightning  Ar- 
rester. The  reasons  given  for  the  adoption  of  the  use  of 
the  word  "Complete"  are  quite  interesting. 

.\  lightning  arrester  must  perform  three  functions;  it 
must  offer  an  easy  path  to  ground  for  static  or  lightning; 
this  is  usually  obtained  from  small  air  gap  distance  and 
low   series   resistance. 

It  must  also  prevent  surges  and  similar  disturbances 
which  sometimes  occur  when  the  arrester  is  discharging; 
this  is  accomplished  by  means  of  low   series  resistance. 

It  must  further  provide  some  positive  means  for  inter- 
rupting the  flow  of  line  curreiil  following  a  lightning  dis- 
charge to  ground. 

The  unique  construction  of  the  Garion-nanicis  Lightn- 
ing .Arrester  lies  in  the  fact  that  it  has  all  three  features,  a 
small  air  gap.  low  series  resistance  and  a  circuit  breaker  in 
combination   in   .me   unit,   so   making  it  "Complete"  in   itself. 
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Canadian   Electrical  Association 


The  secretary-treasurer  of  the  Canadian  Filectrical  As- 
sociation has  sent  out  a  convention  notice  under  date  April 
12th,  announcing-  that  this  year's  convention  will  be  held  at 
the  Clifton  Hotel,  Niagara  Falls,  Ont.,  on  Wednesday. 
Thursday,  and    Friday.  June  31.  22  and  2.'5. 

It  was  the  intention  earlier  in  the  year  to  hold  this  an- 
nual convention  in  Winnipeg,  but  owing  to  proposed  reor- 
ganization and  extension  of  the  association,  which  is  ex- 
pected to  take  place  during  the  coming  year,  it  wa^  thought 
advisable  to  postpone  this  trip  until  a  later  date. 

The  secretary  points  out  in  his  announcement  that 
Niagara  I''alls  is  one  of  the  most  educative  points  on  the 
continent,  there  being  now  in  operation  at  that  point  half 
a  dozen  of  the  largest  and  most  efficient  plants  lo  l>e  found 
anywhere  in  the  world. 

Mr.  W.  L.  Adams,  of  the  Ontario  Power  Company,  has 
been  appointed  Chairman  of  the  Committee  of  Arrange- 
ments, and  Mr.  W.  A.  Martin.  Assistant  General  Manager 
of  the  Toronto  Electric  Light  Company,  is  Chairman  of  the 
Papers   Committee. 


President  Coate  has  Resigned 

Mr.  P.  S.  Coate.  who  recently  resigned  a.-^  President  of 
the  Canadian  Electrical  Association,  in  protest  against  affili- 
ation with  the  National  Electric  Light  Association,  has  for- 
warded to  the  Electrical  News  a  copy  of  his  letter  to  the 
Managing   Committee,   which   we   publish   below: 

Chatham,   Ont.,   March   Kith.    liHl. 
The   Managing   Committee, 

Canadian   Electrical   Association, 
Toronto,   Ont. 

Gentlemen, — Since  the  special  general  meeting  of  the 
association  was  held  at  Toronto  on  January  20th  last,  when 
it  was  decided  to  affiliate  the  Canadian  Association  with  the 
National  Electric  Light  Association  of  the  United  States, 
1  have  given  a  great  deal  of  thought  to  the  present  situation 
of  the  Canadian  Association,  and  to  my  own  position  as 
president,  and  I  have  come  to  the  conclusion,  very  regretfully 
indeed,  that  it  would  be  best  for  me  under  existing  condi- 
tions, to  resign  my  position.  This  resignation  I  now  tender. 
and  1  wish  the  Managing  Committee  to  accept  it  at  their 
meeting  called  for  the   17th  inst. 

As  the  members  of  the  committee  perhaps  will  know. 
I  am  not  in  sympathy  with  the  action  taken  at  the  general 
meeting,  and  although  I  believe  the  meeting  to  have  been 
regularly  called  and  the  resolutions  legally  carried,  it  ap- 
pears to  mc  that  in  making  a  change  in  the  cnnstilulion  of 
the  association,  the  most  momentous  change  in  its  history. 
the  resolution  bringing  about  such  a  change  should  not  have 
been  carried  by  eleven  members  out  of  a  total  membership 
of  some  four  hundred  and  seventy-four  (4741,  live  of  these 
members  representing  one  company. 

I  am  well  aware  that  the  representatives  of  the  larger 
operating  companies  favor  amalgamation,  and  llial  the  ma- 
jority of  the  managing  committee  have  the  same  feeling,  yet 
I  lirnily  believe,  and  1  have  heard  no  argument  to  alter  my 
belief,  that  it  would  have  been  inlinitely  better  for  the  future 
had  the  Canadian  association  remained  a  purely  Canadian 
organization,  having  intimate  relations  with  the  National 
Electric  Light  Association  as  a  sister  society  of  a  different 
natiimality,  each  willing  and  anxioiis  to  help  the  other  in 
every  possible  manner  for  the  upbuilding  and  advancenienl 
of  a  common   cause,  the  great  electrical   industry. 


I  believe  thai  had  the  (  anadian  association  remained 
.1  purely  Canadian  n.ilional  organization,  with,  particularly, 
ihe  larger  Canadian  companies  remaining  as  members  of 
I  he  National  Electric  Light  Association,  the  spirit  of  energy, 
progress  and  national  pride  that  is  the  heritage  of  true 
Canadians,  might  and  would  have  induced  these  members  of 
the  different  company  sections,  who  are  now,  or  are  about 
to  be  members  of  the  National  Electric  Light  Association, 
lo  become  members  of  company  sections  of  the  Canadian 
Electrical  Association,  having  access  to  the  literature  of 
the  National  Electric  Light  Association  through  their  com- 
pany's membership  in  that  organization.  So  far  as  I  can 
see,  such  an  arrangement  would  have  given  the  members 
nf  the  company  sections  practically  all  the  benefit  they  will 
receive  under  the  affiliation  idea,  and  would  have  made  the 
members  of  the  Canadian  association  more  self-reliant  and 
capable  in   every   sense   of  the  word. 

I  had  thought,  after  the  last  annual  meeting  of  the  asso- 
ciation at  Muskoka,  that  with  the  splendid  assistance  pro- 
mised from  many  quarters,  the  Canadian  association  was 
about  to  become  a  greater  power  in  the  land,  with  broader 
views,  more  extended  scope,  and  larger  membership,  in  fact, 
a  Canadian  national  organization,  instead  of  an  interpro- 
\incial  association,  as  it  has  practically  been  in  the  past; 
and  that  with  harmonious  and  friendly  association  with 
the  National  Electric  Light  Association,  the  Canadian  or- 
ganization would  become  an  institution  of  which  every 
member  might  be  proud.  I  realize  that  in  the  past  the  asso- 
ciation has  been  largely  kept  up  by  unselfish  devotion  to  its 
affairs  by  men  who  have  been  for  years  on  the  managing 
committee  or  acting  as  its  officers.  Some  of  these  men  have 
been  elected  again  for  this  year  and  their  opinions  are  en- 
titled to  every  respect,  and  they  are  so  regarded  by  me. 
These  men,  together  with  others,  forming  a  large  majority 
of  the  members  of  the  executive  committee,  favor  affiliation 
with  the  National  Electric  Light  Association,  and  f  believe 
under  the  new  conditions  they  should  be  allowed  to  work 
out  the  future  of  the  organization,  unhampered  by  a  pre- 
siding ofificer  who  is  not  in  any  manner  in  sympathy  with 
their   ideas. 

My  resignation  will,  in  the  natural  order  of  things, 
bring  to  the  presidency,  one  who,  I  understand,  is  in  com- 
plete accord  with  the  views  of  the  majority  of  the  manag- 
ing committee,  and  in  this  way,  I  trust  that  with  kindred 
ideas,  the  future  actions  of  the  committee  may  prove  to 
be  in   the  best  interests  of  the  association. 

In  placing  my  resignation  before  the  managing  com- 
mittee, I  wish  to  thank  the  members  for  the  many  kind- 
nesses shown  to  me  while  1  have  had  the  distinguished 
honor  of  being  an  officer  of  the  association,  and  I  wish 
again  to  express  my  sincere  regret  that  circumstances 
have  arisen  which  have  made  such  an  action  on  my  part 
seem    to    be    necessary. 

Believe  me  to  be, 

Very  faithfully  yours, 

(Signed)    P.  S.   Coate. 

President. 


A  Letter  of  Protest 

Kichmund.   Oue..    .Xiiril    l.j,    lull. 

F.dilnr.    b'.leclrical    News: 

Relieving  recent  events  in  connection  with  the  Canadian 
I'.kclrical  Association  are  of  interest  to  your  readers,  1 
venture  to  placr  iKfun-  them  with  your  kind  consideration, 
some  reasons  why  llie  amalgamation  with  the  National 
ICIeclric  Light  .Association  of  (lie  Cnilcd  States  should  nnl 
take    plaei'. 

II)   The  coiisiitudon  of  the  ( '.•iii.-idiaii   I'"leclrical   ,\ssocia- 
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lion   h;i>  been   violateil   by   tlie  action   of  the   nu>etini>   of  Janu- 
ary 20th  last  as  follows: 

(a)  The  circular  calling  the  niectiny  of  January  :-(Uh 
was  issued  by  the  secretary  instead  of  the  president. 
See  Art.  VIII. 
lb)  That  circular  called  a  "siiecial"  general  meeting, 
which  by  Article  XXI  1.  cannot  deal  with  amend- 
ments  to   the   constitution, 

(c)  Article  XIII.  indicates  that  ".general"  meetings  of 
the  executive  section  can  only  be  held  at  the  annual 
convention. 

(d)  Memliers  other  than  those  of  the  "e.xecutive  sec- 
tion" were  present  at  the  January  2()th  meeting, 
which  l)y  .\rticle  1\'.,  clause  e.  invalidated  the  pro- 
ceedings. 

(2)  .\rticle  XIII.  of  the  National  Electric  Light  .Associ- 
ation pridiibits  any  form  of  membership  by  any  association 
in  any  geographic  section. 

Cil  Article  V.  and  Article  X\'ll.  of  the  X.  E.  L.  A. 
constitution  show  that  only  at  the  X.  E.  L.  .A.  annual  meet- 
ing can  amendments  to  the  constitution  be  made. 

The  foregoing  shows  why  the  action  is  illegal  and  con- 
sequently any  diversion  of  funils  and  refusal   to  renew   mem- 


bership of  present  (.  anadian  h'lectrical  .Association  members 
who  offer  their  regular  membership  fees  would  render  those 
doing  so  liable   to  serious  responsibility. 

The  reasons  why  the  amalgamation  desired  by  some 
should   not   take   place   are: 

(1)  We  should  of  necessity  lose  our  distinctive  character 
as  a  Canadian  association  liy  becoming  a  "geographical  sec- 
tion" of  a  United  States  association. 

(2)  All  benelit  which  we  could  derive  can  be  obtained 
otherwise. 

(:!)  What  will  we  be  told  at  Ottawa  when  we  ask  for 
Canadian  government  consideration  for  a  United  States  As- 
sociation of  which  we  are  only  a  "geographical  section?" 
Surely  we  will   (or  should)   be  told  "go  to  Washington." 

The  only  honest  and  satisfactory  way  to  settle  this  mat- 
ter is  to  change,  at  our  next  annual  convention,  our  con- 
stitution providing  for  a  letter  ballot  on  changes  in  the  con- 
stitution when  those  unable  to  attend  but  vitally  interested 
can  exercise  their  discretion  in  the  matter. 
Yours   truly. 

(Signed)   J.   W.   Harkom, 
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The  value  of  the  storage  battery  in  electric  traction 
operations  has  come  to  be  recognized  as  an  important  factor 
in  the  economy  and  continuity  of  operation.  This  is  es- 
pecially true  of  the  stationary  type,  but  doubtless  only  be- 
cause no  movable  battery  has  yet  been  proven  to  have  ful- 
filled the  necessary  qualifications  of  light  weight,  small  vol- 
ume, long  life,  rapid  charge  and  discharge,  etc.  Much  has 
been  said  of  the  Edison  stora.ge  battery  in  respect  to  these 
qualifications,  but  it  does  not  appear  tl'at  the  performance 
of  the  batteries  will  equal  the  promises  of  their  great  in- 
ventor. The  extra  expense  will  prevent  its  competition  with 
the  established  types  in  stationary  work;  automobiles  equip- 
ped with  them  do  not  give  the  sustained  speed  of  the  gaso- 
line engine  and  the  battery-equipped  rail  cars  are  not  win- 
ning favor  as   rapidly  as   was   anticipated. 

The  Edison  battery  may  be  considered  a  step  towards 
the  solution  of  the  storage  battery  problem.  It  is  not  the 
solution  itself.  On  account  of  the  glamor  surrounding  the 
name  of  the  great  Edison  the  success  of  the  battery  bearing 
his  name  has  been  a  foregone  conclusion  before  its  trial,  and 
the  ordinary  course  of  things  being  thus  reversed,  this  bat- 
tery has  had  almost  as  much  difficulty  in  disproving  to  the 
public  its  value  as  the  panacea  of  all  electrical  ills  as  an 
equally  efficient  battery  under  some  other  name  would  have 
in   proving  its  real  worth. 

It  may  be  that  for  some  such  reason  a  recent  storage 
battery  production  of  apparently  great  promise,  the  in- 
vention of  Mr.  Thomas  A.  Tate,  has  been  given  proportion- 
ately less  publicity  than  it  deserves.  This  is  the  so-called 
"bifunctional"  accumulator,  so  named  from  the  fact  that  each 
plate  instead  of  being  either  a  positive  or  negative,  as  in  the 
ordinary  lead  battery,  contains  both  the  positive  and  negative 
elements  and  so  is  a  complete  battery  in  itself. 

This  battery  though  just  recently  placed  on  the  market 
has  given  good  results  under  very  varying  conditions.  It  is 
in  Use  on  a  section  of  the  Toronto  &  York  Radial  Railway 
in  connection  with  that  company's  electric  signal  system: 
it  has  been  used  quite  extensively  in  automobile  dray  work 
where  power  rather  than  excessive  speed  is  required,  and  is 
now  being  installed  in  a  large  number  of  motor  busses  in 
one   of  the   largest  cities  of  the  world 

l-'rom    its    performance    to    dale   and    under   experimental 


tests   this   battery  appears   to   be   at   least   as   well    suited   for 
tram  work  as  any  battery  on  the  market. 

In  this  connection  tests  and  reports  recently  made  by 
the  engineering  firms  of  Ross  &  Holgate,  Montreal,  and 
Moore  &  Scollan,  Toronto,  are  of  value  as  indicating  what 
may  be  expected  of  this  invention.  We  quote  from  each  re- 
port as   follows: — 

Ross   &    Holgate    Report 

"As  regards  this  cell,  which  is  of  the  well  known  lead 
type  in  practical  use  for  the  past  2.5  years,  the  chemistry, 
except  in  some  obscure  details,  is  thoroughly  known,  and 
nothing   novel   appears. 

In  the  Tate  cell  the  mechanical  design  is  revolutionary 
with  the  object  of  minimizing  buckling  and  shedding  of  ma- 
terials by  making  a  large  number  of  strip  plates,  each  free 
to  take  up  its  own  contraction  and  expansion  and  decreas- 
ing sulphating  by  the  rapid  and  natural  circulation  of  the 
electrolyte,  the  object  of  the  construction  being  to  main- 
tain the  density  and  current  flow  constant  over  the  whole 
face  of  the  active  materials. 

The  design  therefore,  so  far  as  chemical  action  is  con- 
cerned,  is   directed   towards   the   following: — 

(a)  Provision  for  the  expansion  and  contraction  of  the 
l)Iates  without   buckling  or   shedding  of  active   material. 

(b)  Equalization  of  chemical  action  over  the  whole  sur- 
face of  the  active  materials. 

(c)  Equalization    of   density    of  the   electrolyte. 

(d)  Liberation  of  gases  in  a  natural   manner. 

(e)  Elimination  of  filtering  action  of  the  solution  by 
the  envelope. 

(fl  The  minimizing  of  secondary  actions  between  plates 
liy   the  interposition   of  envelopes. 

(g)  The  exposure  of  the  greatest  possible  surface  of 
active  materials. 

Mow    these    objects   are   attained    in    the    c  instruction    is 
indicated  in  the  next  item. 
Construction 

The  bifunctional  features  of  this  cell  differentiate  it 
Irom  all  other  present  commercial  forms,  as  in  one  frame 
are  grouped  both  positive  and  ne.gative  elements,  so  that 
e:ich  plate  in  itself  when   immersed  in  electrolvte  is  an  active 
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uiiil.  I'lii-.  is  a  radical  departure  which  permits  of  structural 
riyidity  sutlicicnl  for  battery  purposes  and  yet  allows  of 
lateral  and  \crlical  expansions  and  contractions,  the  whole 
resulting  in  a  light,  compact  unit  with  extended  surfaces, 
subjected  equally  to  the  action  of  the  electrolyte  and  there- 
fore  uniformly  active. 

Owing  to  the  great  exposure  of  surface  in  compact  form, 
it  is  permissible  to  use  thin  layers  of  active  material  capable 
of  comparatively  free  contraction  and  expansion  without  in- 
volving local  growth,  which  distorts  the  ordinary  form  of 
grid,  and  the  whole  of  the  material  being  thus  equally  active 
allows  of  that  rapid  discharge  which  is  referred  to  under 
the  heading  "Performance,"  and  the  expansions  and  con- 
tractions being  minute,  and  not  complicated  by  strains  due 
to  pockets  of  active  material,  the  buckling  so  frequently 
met  with  in  heavy  discharges  should  be  minimized  and  pos- 
sibly entirely  obviated. 

Next  in  importance  to  the  mechanical  construction 
comes  the  question  of  circulation  of  the  electrolyte  and  gases. 
In  this  type  of  cell  each  small  pair  of  elements  forms  a  unit 
by  itself,  so  arranged  in  a  vertical  position  and  surrounded 
by  a  circulating  envelope  in  the  form  of  a  duct  that  the 
tendency  of  the  electrolyte  and  gases  to  rise  is  nut  oljstruct- 
ed  nor  countercurrented,  the  result  being  that  the  flow  of 
electrolyte  adjacent  to  each  active  surface  is  maintained 
uniform  by  the  natural  tendency  of  the  gas  bubbles  to  rise 
and  the  electrolyte  to  ascend  as  its  density  changes.  In 
other  types  of  cells  this  natural  condition  of  circulation  does 
not  exist  to  anything  like  the  same  degree,  as.  due  to  un- 
equal activity  and  the  disposal  of  the  plates,  there  is  a  good 
deal  of  countercurrenting  tending  to  retain  the  gas  bubbles 
on  the  surface  of  the  plates  and  to  restrict  the  circulation 
of  the  electrolyte,  thus  reducing  their  action.  This  superior 
current  action  tends  also  towards  the  high  discharge  effi- 
ciency indicated  under  the  heading    ■Performance." 


A  Sin^li- 'I'litp  ISirimitional  .Viiiimnlator  I'late 

'I'hc  shedding  of  active  material  which  is  so  objeclion- 
al,  not  only  because  of  reduction  in  the  capacity  of  the  plates, 
but  also  because  of  the  shortcircuiting  action  at  the  bottom 
of  the  cells  if  not  cleaned  frequently,  should  be  greatly 
minimized  by  the  unique  features  of  construction,  and  also 
by  the  uniform  activity  of  the  surfaces  promoted  l)y  their 
dimensions  and  the  efficient  action  of  the  electrolyte. 
Performance 

An  examination  of  Messrs.  Moore  ami  Scollan's  repori 
on  performance,  indicates  a  discharge  percentage  cnmpared 
with  the  eight  hour  rate  as  follows: — 


Capacity   for   Various   Discharges 

Amperes   Amp.    Hrs.    I^er    Cent. 

.s  hours    discharge     4.50  36.00  100 

7        "  "  5.1.5  .^6.05  100 

G         "  "         6.00  .36.00  100 

5        "  "  6.90  34.50  96 

4  •'  "  8.40  33.60  93 

3  "  "  10.50  31.50  87.5 

a         "  "  13. .30  26.60  72 

1  "  "  23.10  23.10  64 

In  order  to  determine  a  comparison  between  these  tests 
and  results  obtained  elsewhere,  we  submit  below  a  compari- 
son between  three  types  of  cell  and  the  Tate  cell,  in  which 
column  1  indicates  results  obtained  from  a  battery  of  Plante 
plates    entirely;    column    2    mixed    Plante    and    I-'aure    type 
plates;  column  3  Faure  plates  only,  and  column  4  the  results 
obtained  on  the  Tate  cells  from  the  above  report: — 
Comparison  of  Discharge  Capacities 
Plante 
Plante      Faure         Faure         Tate 

5  hours     100  100  100  100 

7    hours     99  97  96  100 

6  hours     96  93  92  100 

.)    hours     93  89  86  96 

4  hours     88  83  80  93 

:i    hours     80  75  72  87 

2  hours     70  65  61  72 

1     hour     55  50  46  64 

These  figures  have  been  obtained  by  considering  the 
8-hour  capacity  of  the  batteries  as  100  per  cent.,  and  the 
output  at  various  other  hours  as  percentages  thereof.  The 
test  indicates  that  owing  to  the  thin  active  material,  efficient 
circulation  of  electrolyte,  and  uniformity  of  density  over  the 
plates,  the  Tate  battery  pasted  plate  is  somewhat  the  super- 
ior even  of  the  uncommercially  expensive  Plante  plates,  and 
therefore  greatly  the  superior  of  commercial  types  so  far 
as  rate  efficiency  is  concerned. 

Moore  &  Scollan's  Report 

Along  with  a  more  or  less  detailed  description  of  the 
design  and  construction  of  the  Tate  battery  and  of  its  per- 
formance   the   report   contains    the    following   data: — 

"Tests  consisted  in  charging  and  discharging,  under 
careful  observation,  at  various  normal  and  abnormal  rates, 
\  arying  from  charging  at  4  amperes  up  to  50  amperes,  and 
discharging  at  various  rates  from  4  amperes  up  to  50  am- 
peres, and  finally  at  short  circuit,  afterwards  charging  and 
discharging  again  at  normal  rates. 

W'e  wish  to  mention  iiarticularly  the  performance  of  the 
unit  on  short  circuit  discharge.  This  discharge  lasted  con- 
tinuously for  one  hour,  starting  at  ever  140  amperes,  .\fter 
.')  minutes  the  current  had  not  fallen  below  100  amperes.  At 
the  end  of  the  hour  the  discharge  had  reached  a  minimum 
■  if  6  amperes.  Within  4  minutes  after  finish  of  discharge, 
ihe  open  circuit  voltage  was  1.51  volts,  having  risen  from  1.38 
Milts  at  finish. 

This  short  circuit  discharge  followed  ;i  charge  at  50 
.•imperes.  which  in  I  urn  had  follovveil  a  ."lO  .inipere  discharge 
for  20  minutes.  (  )bservations  were  made  every  two  minutes 
during  these  three  tests,  and  absolutely  no  buckling  or  dis- 
tortion took  place,  and  there  was  no  evidence  whatexer  of 
disintegration   or  of  damage   of  any   kind. 

We  arc  of  the  opinion  thai  ilu-  Tate  Accumulator  is  ex- 
ceptionally well  adapted,  from  both  engineering  and  com- 
mercial points  of  view,  for  the  various  fields  of  storage 
battery  service,  whether  lightini.;.  \ohicle,  peak  load,  isolated 
lilant,  or  otherwise,  and  that  f'lr  these  purposes  it  has  in- 
herent advantages,  particularly  ;is  to  length  of  life,  low  cost 
of  maintenance  and  ability  to  be  charged  or  discharged  at 
high  rates,  that  so  far  are  not  to  be  found  in  cither  storage 
batteries." 


Large    Private   Telephone    Contracts 

Several  bis  private  telephone  contracts  liavc  just  been 
closed  by  the  B.  C.  Telephone  Company  for  the  equipment 
of  practically  every  room  of  three  well  known  hotels  with 
long  distance  telephones  to  replace  the  existing  purely  lo- 
cal systems.  While  the  initial  contracts  only  call  for  the 
installation  of  a  total  of  623  complete  phones,  it  will  ulti- 
mately mean  further  additions  to  the  number  of  between 
t.500  and  3.000  instruments,  and  this  is  only  three  hotels. 
The  hotels  which  are  to  be  given  this  up-to-date  equipment 
are  the  Hotel  Vancouver  and  the  Hotel  Dunsmuir.  in  Van- 
couver,  and    the    Empress    Hotel   in    Victoria. 

The    need    of    a    better    long    distance    telephone    service 
between  Montreal  and  certain  outlying  rural  districts,  form- 
ed   the    subject    of    discussion    at    a    recent    meeting    of    the 
Chambre    de    Commerce.    Montreal.      The    members    of    the 
Chamber    pointed    out    that    at    times    it    was    impossible    to 
secure  a  connection  with   distant   centres.     This  was  especi- 
ally the  case  late  at  night,  and  at  certain  hours  on  Sundays 
and  holidays.     This  was  due  to  the   fact  that  in  many  cases 
the   telephone   company's   agent   in   outlying  places   was   the 
local  postmaster  or  some  storekeeper,  who  attended  to  calls 
in  his  spare  time.     Thus,  when   the  post  office  or  store  was 
closed  up,  it  was  only  with  difficulty  that  connections  could 
be  secured.     It  was  explained  by   Mr.  Jones,  the  local  man- 
ager of  the  Bell  Telephone  Company,  that  the  policy  of  the 
company  was  to  have  employees  engaged  to  deal  exclusively 
with   its   business   in   all  places  where   there  was  a   sufficient 
number  of  telephone   subscribers.      In   other   cases,   it  would 
be  practically  impossible  for  such  an  agent  to  be  maintained. 
However,  Mr.  Jones  submitted  a  list  of  all  places  in  Quebec 
and   Ontario  where  the   company   had  a  resident  agent  and 
where  an  all-day  and  all-night  service  was  maintained.    This 
was   thankfully   received   by   the   chambre   as   it   was   pointed 
out  that  such  a  list  would   be  an   undoubted  convenience  to 
all  business  men. 

Telephone  Extensions  in  Victoria 
.Additional  equipment  to  provide  for  the  steady  growth 
in  the  service  will  be  ordered  by  the  B.  C.  Telephone  Com- 
pany, thus  making  provisions  for  about  900  additional  tele- 
phones. The  increase  in  the  demand  for  telephones  has  been 
such  tbat  at  present  there  are  in  operation  some  4,200  tele- 
phones, an  increase  of  800  over  a  year  ago.  Owing  to  the 
lack  of  accommodation  in  the  present  exchange  no  extensive 
additions  can  be  made  to  the  plant,  but  with  the  new  equip- 
ment the  company  will  be  in  a  position  to  take  care  of  all 
business  until  the  new  central  exchange  building  to  be  erect- 
ed at  the  corner  of  Blanchard  and  Johnson  street,  is  com- 
pleted. Tenders  have  been  called  for  and  the  contract  for 
the  building  will  be  let  in  a  few  days. 

New  Rural  Telephone  Line 
.•\t    a    meeting    of    the    shareholders    of    the    Laurentide 
Telephone    Company,    West   Templeton,    it   was    deemed   ad- 
visable  to  adept   the   by-laws  of  the  board  of  directors  and 
make  final  arrangements  with  the  Bell  Telephone   Company 
for  connections.     The  officers  elected  are  as   follows:   Presi- 
dent,  Mr.   G.   W.  McElroy;  vice-president,   Mr.   Michael   Ga- 
hagan;  secretary.  Dr.  Lafortune;  treasurer,  Mr.  T.  Watters. 
It  is  proposed  to  begin  the  erection  of  the  telephone  poles 
just  as  soon  as  the  frost  is  out  of  the   ground. 
Rural    Line    in    Wright    County 
Dr.  Lafortune,  of  Gatineau  I'oint.  and  a  number  of  local 
business  men  have  organized  a  rural  telephone  service  which 
will  operate  from  QuinnviUe  post  office,  taking  in   llic  rural 
districts    >urrounding    the    village    of    East    Hull    and    West 


Templeton.     The  company  is  capitalize 


d  at   $1".,000,  and  the 


building  of  the  line  has  been  commenced.  The  oflicers  ex- 
pect to  have  the  service  in  working  order  by  July  1st.  The 
company  will  operate  over  a  distance  of  21  miles,  and  have 
connection  with  the  Bell  Telephone  company.  With  this 
new  company  and  tbe  Eardley  Telephone  line,  which  is  al- 
so of  recent  origin,  the  rural  districts  in  the  County  of 
Wright  are  now  connected  from  the  Quyon  right  to  Gatin- 
eau   roint    the    length    of   the    c()unt>. 

Yearly   Depreciation   of  7   to   8   Per  Cent. 
In   his   evidence   before   the   Public   Utilities   Commission 
of   Xew    Brunswick,   Mr.   Howard   P.   Robinson,   director  and 
former  manager  of  the  New  Brunswick  Telephone  Company, 
stated  that,   in   his  opinion,  a  fair  allowance   for  general   de- 
preciation in  any  telephone  system  would  be  between  7  and 
,S  per  cent,  yearly  of  the  capital  cost.     Mr.  Robinson  further 
stated   that  the  cost  per  call  in   St.  John  city  was   7.8   mills, 
and   in   other  provincial   exchanges   averaged   0   mills. 
Telephone    Rates    in    Spain 
Long-distance    rates,    for    conversation^    of    three    minutes 
or   fraction    thereof,   are   ".)   cents   for   ?,0   miles,   22   cents   for 
12.')  miles.  40  cents  for  250  miles,  and  7.t  cents  for  500  miles 
In  connection  with  the  above  service  a  new  system  has  also 
been  inaugurated  for  the  transmission  of  telephone  messages. 
.V   15-word  message  destined  to  any  point  without  the  pro- 
vince may  be   sent  for  19  cents.     Delivery  is  made  on  slips 
similar    to    telegraph    messages"  in    this    country. 
Must    Extend    and    Give   Discount 
A  bill   has  been  introduced  into  the  Nova  Scotia   House 
of  Assembly  by  Dr.  Kendall  to  authorize  the  Board  of  Pub- 
lic  Utilities   Commissioners   to   compel   the  Telephone   Com- 
pany to  extend  its  lines  to  any  village  or  municipality  upon 
the  petition  of  the  residents  of  that  locality  or  request  of  the 
municipal   or  town  council.     The  bill  also  contains  a  clause 
compelling   the   company   to   give   a   5   per   cent,   discount   on 
all   tolls   collected   in   advance. 

A  Through  Telephone  Line 
Lethbridge.  Calgary  and  the  twin  cities  of  Edmonton 
and  Strathcona  are  to  have  a  through  telephone  line  for 
their  exclusive  use.  Four  gangs  of  workmen  are  now  at 
work  putting  this  through  line  up.  The  sixty  men  employed 
are  under  the  direction  of  J.  H.  Grierson.  of  Strathcona. 
superintendent   of  construction   of  provincial   telephones. 


The  Central  Canada  Telephone  Company  has  been  grant- 
ed a  charter  by  the  Ontario  legislature  which  gives  the  com- 
pany the  right  to  do  a  long  distance  business  in  the  citie> 
of  Fort  William  and  Port  Arthur.  The  bill  gives  the  com- 
pany the  right  to  operate  a  telephone  business  and  to  build 
a  line  from  a  point  at.  near  or  in  the  city  of  Port  .\rthur 
to  the  Manitoba  boundary  and  east  through  the  district  of 
Sudbury. 


a   warnir 


The  Ontario  Railway  and  Municipal  Board  has  issued 
ing  to  the  telephone  companies  which  have  not  yet 
filed  their  tariffs  with  the  board  for  approval,  as  required 
by  the  Telephone  Act  passed  last  year.  Operation  of  a  tele- 
phone company  before  the  tariff  has  been  filed  and  approved 
is   illegal. 


■I'he  Lanark  and  Carleton  Counties  Telephone  Company 
which  already  has  about  150  subscribers,  is  said  to  have  re- 
ceived applications  for  extensions  during  the  coming  sum- 
mer, which  if  installed  will  practically  double  this  number. 
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Plant 


Power    Company 


A  Power  Plant  of  Unique  Design 
Generators        Canadian  Turbines 


-900  foot  Underground  Water  Channel     A.C.B. 
Ferranti    Switchboard  2500    h.  p.    available 


A  cleverly  designed  little  power  plant  has  just  recently 
been  placed  in  operation  on  the  Credit  river  at  Erindale  vil- 
lage, three  miles  up  stream  from  Lake  Ontario  and  about  U 
miles  due  west  of  Toronto.  This  plant  was  originally  <le- 
signed  by  the  old  Southern  Light  &  Power  Company,  and 
was  being  financed  by  the  defunct  York  Loan  Company  al 
the   time  of  the   latter's   declaration   of  insolvency. 

Some  two  years  ago  the  property  was  taken  over  by  the 
Erindale  Power  Company  under  the  management  of  Mr. 
E.  S.  Edmondson.  Since  that  date  record  progress  has  been 
made  and  in  .\ugust  of  1010  the  first  generator  was  placed 
in  commission.  A  second  generator  has  now  been  added 
and  everything  is  ready  for  the  installation  of  the  third  and 
last  unit  which  will  be  placed  in  position  as  soon  as  the 
demand  for  power  and  light  warrants  it. 
The    Water    Supply 

At  Erindale  village  the  Credit  river  takes  a  sharp  turn 
and  doubles  back  on  itself  within  a  length  of  little  more 
than  half  a  mile,  passing  over,  at  the  same  time,  a  series  of 


Kxtciioi-   I'owci-    House — lOrindiili'   Power  Co. 

rapids  re]ire>enting  a  total  fall  of  some  twenty-live  or  tliirty 
feet.  L'p  stream  a  further  series  of  rapids  formerly  obtained 
and  the  river  was  enclosed  by  high,  wide  banks  well  suited 
for  storage  purposes.  A  concrete  dam  has  been  constructed 
at  this  midway  point,  some  34  feet  deep,  above  the  river  bed 
(the  foundation  being  carried  20  feet  below  the  river  bed  tn 
the  rock),  thus  creating  a  storage  area  of  upwards  of  lOO 
acres.  This  forebay  is  connected  by  an  underground  tunnel. 
through  the  narrowest  neck  of  the  peninsula,  with  the  puwri 
house  located  on  the  river's  bank  below. 

The    large    diverting    dam    is    constructeil    of    reinfiirccl 
concrete   and   is   some   700   feet   in   length.      .\    lOO-fodt    spill 
way   with   three  ()-f<ioi    stop-log  sluiceways   occupy   the   ceii 
tral   portion   of  this   structure.     The   spillway   is   in   two   sec 
lions,   as    shown    in    one    of   the   accompanying   photographs, 
with  strong  reinforcing  butresscs  in   the  middle  and  al  eacli 
end,  the  latter  heavily  supported  by  staunch  wing  walls.     The 
wing  dams,   lying  to   the  right  and   left   of  the   spillway,  are 
concrete  cored,   with   concrete   cross   wings  averaging  every 
25  feet.     (Sec   figure   of  dam).     These   concrete  cores  arc  H 
feet   wide   at   the   base   gradually   narrowing   to    Hi   inches   al 


the  lop.  Large  (luantilies  of  earch  and  rock  till  support  the 
wing  dams  on  both  up-stream  and  down-stream  sides.  Ex- 
tensive excavations  were  made  for  the  concrete  work  which 
rests  at  every  point  on  a  solid  rock  foundation. 

The  intake  is  a  concrete  crib  about  twenty   feet   square. 
situated   some   distance  up   stream   from   the   dam   and  equip- 


'I'wo  ()pi'rntiiig  (ieiu-ratoj's-  Ei-indali 


iwri-  Co. 


ped  with  head  operated  gates,  stop-logs  and  wooden  rack. 
The  water-channel  is  wholly  undeground.  12  ft.  ti  in.  in  diam- 
eter. 900  feet  long  and  lined  with  heavy  reinforced  concrete. 
This  tunnel  is  horse-shoe  shaped  and  has  a  drop  of  l  ft.  fi  in. 
m  the  1100  feet. 

The  Power  House 
The  power  house  is  located  afiout  300  feet  from  the  river 
anil  on  the  side  of  a  steep  bank,  so  that  the  bulkhead,  which 
1-,  a  part  of  the  power  house  building  proper,  is  set  right 
into  the  bank.  The  design  of  the  bulkhead  is  i|uite  unusual, 
as    shown    in    one    of   the    photographs    and    in    the    horizontal 
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700  foot  Daiii  across  Credit  Hiver,  foniiiiig  a  (iO  foot  head — Erindale  Power  ('ompaiiy. 


crosb-sectiuii  i.]f  the  ptiwer  Ikiu.^c.  It  consists  practically  of 
four  compartments:  a  main  section  containing  the  steel  racks, 
feeding  three  smaller  sections  which  project  downwards  to  a 
level  with  the  power  house  floor  and  correspond  in  fact  to 
vertical  penstocks.  The  main  section  of  the  bulkhead  is 
supplied  with  a  spillway  closed  with  stop-logs,  in  case  of 
water  surges,  and  each  of  the  three  smaller  sections  may  be 
shut  off  liy  hand  operated  gates.  These  were  not  installed 
when   the  photograph   was  taken. 

Inusual  care  was  observed  in  the  reinforcement  of  the 
l)ulkhead  and  especially  of  the  vertical  concrete  penstocks. 
In  the  latter.  7's-inch  iron  rods  placed  horizontally  encircle 
the  penstocks  every  four  inches,  interlocking  at  each  turn 
with  the  corresponding  ring  of  the  next  penstock.  In  ad- 
dition to  this,  heavy  mesh  reinforcement  was  installed  on 
edge  encircling  the  penstock,  with  ^kt-in.  steel  and  old  rails 
vertically,  and  the  face  walls  are  28  inches  thick. 

The  turbines  are  single  runner,  centre  discharge,  type, 
the  well-known  "Canadian"  turbine  manufactured  by  the 
Chas.  Barber  &  Sons.  Meaford.  Ontario.  Two  of  the  tur- 
bines, rated  at  1. 000  h.p.  each,  are  now  operating  and  all  con- 
struction work  necessary  for  the  installation  of  the  third 
unit  is  completed.  The  arrangement  of  the  draught  tubes 
and  the  discharge  tunneC  (all  concrete  structure)  is  shown 
in  the  vertical  cross-section  of  the  power  house  shown  here- 
with. 

The  .generators  arc  Allis-Clialmers-lUillock  manufacture. 
:!-phase.  00  cycle.  :;(i  pole.  300  r.p.m..  i:'.,300  volts.  IJOO  kw. 
capacity.  These  generators  are  14  feet  diameter.  16-foot 
base  and  were  the  main  determining  factor  in  the  poly.gonal 


shape  of  the  power  house.  The  generators  are  sets  over 
pits  7  feet  deep.  These  are  all  connected  together  forming 
a  cable  runway  to  the  switchboard  shown  in  the  vertical 
section. 

A  feature  of  note  in  connection  with  the  A.C.B.  gener- 
ators installed,  and  one  which  speaks  well  for  the  quality  of 
insulation  used  by  this  company,  is  the  fact  that  although 
the  generators  stood  outside  just  as  they  came  from  the 
shop,  for  over  four  years,  not  a  coil  broke  down.  In  dry- 
ing out  a  bridge  megger  was  used  with  excellent  results. 
.At  the  start  the  insulation  resistance  was  so  low  that  the 
instrument  would  not  record  it.  but  after  running  on  short 
circuit  with  1.50  per  cent,  full  load  current  for  195  hours,  a 
reading  of  8  megohms  was  obtained.  This  was  continued 
till  a  final  reading  of  150  megohms  was  obtained  at  the  end 
of  :!15  hours. 

The  exciters  are  A.C.B.  type,  belt  driven,  60  kw.  capa- 
city. Two  are  installed,  either  one  capable  of  exciting  all 
tliree  generators.  The  governors  are  Woodward  manufac- 
ture. Each  turbine  operates  its  generator  through  a  flex- 
ible clutch. 

.-\s  current  is  generated  at  13,200  volts  no  step-up  trans- 
formers are  required,  transmission  being  at  that  pressure. 
The  switchboard  is  Ferranti  manufacture.  5  panel,  slate.  In 
the  rear  of  the  switchboard  cement  compartments  contain: 
(11  a  small  balancing  transformer  for  operating  the  oil 
switches:  (2)  and  (3)  oil  switches  between  the  generators 
and  busbars;  (4)  and  (5)  oil  switches  l)etween  the  busbars 
and  the  main  line:  (6)  lightning  protection  apparatus  and 
(T)  a  pair  of  small  1:1.200/2200  volt  transformers  for  local 
service. 


Top  N'ii'w  of  ( Oiicicte 
Bulkhead. 


Kntruiice  to  90(1  foot 
Tunnel. 


l{fiiiroiieinents  in  Vertical  Concrete  Penstocks 
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The  power  house  is  lighted  lay  twelve  IJTiO  watt  tung- 
stens with  holophane  relkctors.  All  wiring  is  in  conduit. 
A  hand  operated  ten-ton  crane  operates  on  a  track  runniuj,' 
the   length   of   the   power   house. 

Transmission   and    Distribution 

Provision  is  made  for  a  double  line,  to  be  carried  by 
the  same  poles,  but  only  one  is  yet  installed.  The  distribu- 
tion of  light  and  power  is  in  the  hands  of  a  second  orgauiza- 


Constiiietion  Work — Eiindale  Power   Co. 

tion,  the  Interurban  Electric  Company,  though  both  com- 
panies are  under  the  management  of  Mr.  Edmondson  and 
of  the  same  engineer,  Mr.  Thomas  Henry.  As  stated  above 
transformers  situated  in  the  generating  station  supply  local 
requirements,   chiefly   the   lighting  of   Erindale   village. 

The  main  sub-station  is  at  West  Toronto,  but  two 
branches  leave  the  main  line  before  this  point  is  reached: 
one  to  New  Toronto  where  a  sub-station,  containing  three 
200   kw.    1:^,200    to   2300   volt    transformers,    serves    the    New 


lliiri/.oMlal    Scition    Power    House 


Toronto,  Miniico  and  Long  Branch  district;  the  other  to 
Swansea  to  supply  the  Canada  Nut  &  Bolt  Works.  This 
latter  station  contains  two  2.")0  kw.  i:i,ano/2:;o  vcdt.  ScotI 
connected   transformers. 

The  West  Toronto  station  contains  two  liOO  kw.  trans- 
formers, Scott  connected  to  change  froiri  three  to  two-phase. 
The  incoming  lines  carry  expulsion  type  fuses  and  lightning 
protectors  of  the  Garton-Daniel  spark-gap  type.  This  sta- 
tion is  also  equipped  with  a  300  kw.  2200  volt  rotary  con- 
denser   for    keeping    up    the    power    factor    and    hcl|>ing    the 


regulation.  '\'\ir  low  tension  busbars  in  this  station  are  also 
fed  from  the  I  lumber  generating  plant  of  the  same  com- 
pany wliere  (KK)  kilowatts  are  generated  by  4  units  at  2200 
volts,  two-phase.  I'Vom  the  low  tension  busbars  West  To- 
ronto's light  ami  power  needs  are  served  and  lines  pass  in 
various  directions  to  Lambton,  Islington,  Bracondale,  Wych- 
wood,    Deer    Park   and    North   Toronto. 

Power    Rates 

The  power  rates  offered  by  this  company  run  as  low  as 
2  cents  per  kw.h.  with  a  minimum  charge  of  $15  per  h.p. 
year:  they  also  sell  at  ^  cent  per  kw.h.  with  fixed  charge 
of  .$12  per  h.p.  year  where  power  is  taken  in  fairly  large 
quantities.  The  house  lighting  rates  have  been  6  cents  per 
kw.h.  with  monthly  meter  rental  of  25  cents.  Following 
the    lead    of    the    other    systems    operating    in    Toronto    the 


Vertical  Section,  Power  Hon^se  and  Bulkhead 

meter  charge  may  now  be  removed,  in  which  case  Toronto's 
western  suburbs  will  be  receiving  power  and  light  at  more 
favorable    ligures    than   almost   any   other    Canadian    town. 

The  generating  plant  at  Erindale  and  the  more  recent 
extensions  to  the  distributing  system  have  Ijeen  designed 
by  the  chief  engineer,  Mr.  Thomas  Henry,  and  constructed 
under  his  direct  supervision.  Mr.  Henry  is  now  chief  en- 
gineer in  charge  of  the  operation  of  the  whole  system  which 
is  similarly  combined  under  the  management  of  Mr.  E.  S. 
l*"dniondson. 


Messrs.  S.  Pearson  &  Sons'  successors,  of  Mexico,  have 
just  placed  an  important  order  for  the  delivery  of  six  water 
turbines  of  0,700  h.p.  each,  with  the  well-known  engineering 
firm  of  Messrs.  Escher,  Wyss  &  Co.,  of  Zurich,  Switzerland. 
The  turbines  arc  destined  for  the  Santa  Rosalia  power  plant 
on  the  Conches  river,  Mexico,  and  are  of  the  double  Francis 
type,  designed  for  working  under  a  head  of  about  150  feet 
with  a  speed  of  360  revolutions  per  minute,  and  will  be 
luted  with  Escher,  Wyss  &  Company's  latest  designed  oil 
pressure  governors.  The  order  further  comprises  two  450 
h.)).   exciter  turbines  with   governors. 
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Electricity  on  the  Farm 

During  the  past  few  weeks  tlie  Hon.  Adam  Beck,  fliair- 
man  of  the  Hydro-electric  Power  Commission  of  Ontario, 
has  been  explaining  to  the  farming  communities  the  various 
advantages  to  be  derived  from  the  use  of  electric  power,  and 
has  been  demonstrating  the  ease  with  which  power  may  be 
delivered  in  the  vicinity  of  the  high  tension   lines. 

The  use  of  electric  power  by  farmers  will  probably  be 
an  assured  fact  in  the  ne.xt  few  years  and  in  this  connection 
it  is  interesting  to  note  that  there  is  one  installation  already 


Pole  Line  Carrying  Power  and  Telephone    AVire.s 

in  operation  on  a  farm  near  Preston.  This  is  on  the  pro- 
perty of  Miss  Wilks,  the  well-known  breeder  of  high-class 
stock.  .\  view  of  one  of  Miss  Wilks'  barns  and  also  of  the 
pole  line  carrying  the  wires  is  shown.  Current  is  taken 
from  a  3200  volt  line  fed  from  the  Preston  sub-station,  at 
a  point  in  the  neighborhood  of  Blair,  a]>out  one  mile  from 
Miss  Wilks'  buildings.  .\  .5  kilowatt  25  cycle  step  down 
transformer  similar  to  the  ordinary  street  transformer  re- 
duces the  current  here  to  110  volts,  at  which  it  is  carried 
along  the  same  pole  line  with  private  telephone  wires  to  the 
barns  shown.  The  wires  are  led  in  to  the  barn  through 
iron  conduit. 

The  interior  wiring  consists  of  seven  different  circuit-, 
'ceding  in  all  forty  S.j  watt  tungsten  lamps.  These  are 
;hiefly  in  the  basement,  but  sufficient  lights  are  run  up- 
"tairs  in  conduit,  over  the  main  floor  to  supply  light  for 
evening  work  if  necessary.  The  cutouts,  main  switches, 
etc.,  are  installed  in  an  iron  cabinet  and  kept  under  lock  and 
key.     The  animal  seen  in  the  interior  view  shown  represents 


Interior  Basement   Lighted   l>y   Niagara   Power 

a  full  si.ster  of  Dan  Patch  being  nourished  by  the  light  of  a 
number  of  modern   tungstens. 

There  is  nothing  in  this  installation,  of  course,  which 
is  Ijeyoncl  the  reach  of  anj-  farmer  as  far  as  expense  is  con- 
cerned, and  there  can  be  little  doubt  but  that  this  method 
of  lighting  the  houses  and  barns  of  those  farmers  who  are 
fortunate  enough  to  reside  in  the  vicinity  of  any  hydro- 
electric distril)ution  line  will  in  the  very  near  future  be  re- 
sorted to. 

To  Miss  Wilks,  so  far  as  we  can  learn,  belongs  the 
honor  of  being  the  first  farmer  to  install  Niagara  Falls  elec- 
tric power,  and  she  is  to  be  congratulated  on  her  progressive 


Mr.   .lo.s.   Deeniert,    !*^le<-t rical   Contraetor 

attilu(k-  ni  connection  with  modern  farming  as  is  also  Mr. 
,|oseph  Deeniert.  i>(  Preston,  the  electrical  cnntractor  who 
had    charge    ni    the    inst.illatinn    ihr(nighoul. 


One  of  Mi.s.s  Wilks'  Uarn.s  where  Niag.na  Power  i.s  u.sed 


The  American  Conduit  Company  announce  that  they 
have  just  received  an  order  through  the  Northern  Electric 
\  Manufacturing  Company,  of  Winnipeg,  for  (iO.OOO  feet  of 
bituminizcd  libre  conduit  for  shipment  to  Kegina. 
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A   Crude-oil  Generating   Plant  being   installed 
in  Yorkton,  Sask,  for  Light  and  Power 

The  accompiiiiyinK  diagrams  illu>lralc  llic  layout  ol  lln' 
electric  generating  system  now  Ijeing  installed  by  the  Iciwn 
of  Yorkton.  Sask.  The  engine  is  being  built  by  Messrs. 
Mirrlees.  Bickerton  &  Day,  of  Stockport,  England,  and  is 
of  the  standard  three  cylinder  2.'")0  r.p.m..  1,")()  h.p.  type,  hi 
this  particular  installation,  owing  to  the  altitude  of  York- 
ton,  and  also  to  the  fact  that  tlu-  engine  will  run  at  the  re- 
duced   speed    of   :.'4()   r.p.m..    to    Mut    the   periodicity    of   llie   al- 


der.   In)    h.p.,   direct   conneclcd   to   tw(j   Westinghouse    Hi.')  kw. 
d.c.   generators. 


ternator  the  horse  power  will  be  reduced  to  132.  The  al- 
ternator is  Siemens  Bros,  manufacture  an  80  kw.,  (iO  cycle, 
three-phase,  3200  volt  machine,  the  exciter  being  belt  driven 
as  shown  in  the  second   diagram. 

The  advantage  claimed  for  this  type  of  prime  mover  is 
its  economy  in  operation.  With  oil  at  10  cents  a  gallon  in 
Yorkton  it  is  believed  that  the  total  expense  will  not  ex- 
ceed I'/i  cents  per  kw.h.,  this  to  include  fuel,  lubricating  oil, 
waste,  water,  stores,  wages,  repairs,  and  maintenance.  In 
Ontario  and  other  parts  where  oil  can  be  bought  for  :i  cents 


a  gallon,  these  costs  would  be  reduced  to  something  like  ■){[ 
of  1  cent  per  kw.h.  on  the  switchboard.  The  oil  used  is  what 
is  known  as  fucd  or  gas  oil.  having  a  specific  gravity  of 
from  .K  to  .1)  and  a  heat  value  of  between  18000  and  I'.mkiii 
B.t.u.  per  11). 

Two   engines   of   the    same   make   are    being   installed    in 
Moose  Jaw,   for  .street  railway   service.     These   are   4   cylin 


Electric  Railway  for  Lethbridge 

Mr.  .Arthur  Reid,  superintendent  of  the  water  and  elec- 
tric light  department  for  the  city  of  Lethbridge,  has  recently 
returned  from  an  extended  trip  through  the  eastern  States 
and  Canada,  where  he  has  inspected  a  number  of  the  most 
up-to-date  electrical  installations  and  manufacturing  plants. 
Mr.  Reid  reports  that  Lethbridge's  combined  pumping  and 
electrical  installation,  which  has  been  in  service  about  a 
year,  has  proved  very  satisfactory,  both  from  an  engineer- 
ing and  from  a  financial  point  of  view,  so  much  so  in  fact 
that  considerable  additions  are  to  be  made  to  the  jjlant  in 
the  near  future,  and  an  electric  street  railway  system  is  to 
be  installed   and   operated   by  the   city. 


Legal  Notes 

Doolittle   vs.   Town   of   Orillia 

.\ction  by  i)laintiff  to  recover  $5,000  damages  for  flooding 
his  lands,  alleged  to  have  been  cattsed  by  the  erection  by 
defendants  of  a  dam  at  the  Ragged  Rapids  on  Severn  river, 
for  the  purpose  of  supplying  and  furnishing  electric  power 
for  lighting  and  other  purposes  in  the  town. 

Middleton,  J.,  at  the  trial  dismissed  the  action  with  costs. 

Divisional  Court  held,  that  the  evidence  did  not  show 
beyond  reasonable  doubt,  that  the  dam  was  the  cause  of 
flooding  plaintiff's  lands.     Appeal  dismissed  with  costs. 

Waddington  vs.  Toronto  &   York  Radial  Railway  Company 

The  Ontario  Railway  and  Municipal  Board  held,  that 
this  street  railway  company  having  a  franchise  for  only  a 
single  track,  the  board  has  no  power,  under  10  Edw.  VII. 
c.  83,  ss.  9,  10,  to  order  the  company  to  double  track.  To 
do  so  would  be,  in  effect,  to  give  the  company  a  different 
franchise  than  that  which  had  been  granted  by  the  muni- 
cipality. 


Recent  Canadian  Patents 

The  following  is  a  list  of  recent  patents  granted  by  the 
Canadian  Patent  Office,  relating  to  electrical  arts,  and  fur- 
nished by  Fetherstonhaugh  &  Cornpany.  .5  Elgin  street.  Ot- 
tawa.  Canada: 

i:il..594 — C.  G.  Marden.  Brooks  Mairel.  potato  cutters. 
I'.  C.   Klein. 

i:;l.i'ill  —  H.  Scliandein  and  M.  I',  l.iiid.  I'hiladelphia.  Pa.. 
folding  display   boxes. 

i:!1.61K — P.    Burger,    New    York,    fixtures. 

i:il.020 — .1      II.    I'.urland.    Montreal.    Que..   dis])l,-iy   devices. 

I ;i  1.(524 — Chas.  VV.  Davis.  Edgeworth,  I'a..  terminals  for 
electric  cables. 

i:!l,(i2.> — Chas.  W.  Davis.  Edgeworth.  I'a..  terminals  for 
electric  cables. 

i:il.()20 — E.  G.  Goddew.  Ihuiipton.  near  Melbourne.  Vic- 
toria.  .Anstrali.-i.  electro  mechanical   selectors. 

i:;l.;  1.-,— Iv  V.  Hanks  and  R.  W.  Pike.  Toronto,  Out., 
illuniiiialed    .'uh  ertising    devices. 

i:il.774 — A.  Ilelfenstein.  \'icnna,  .'\ustria.  methods  of 
utilizing  the  gases  resulting  from  reduction  operations  car- 
ried  out   in   electric   furnaces. 

i:!l.77.". — 11,  VVeise.  Hexon.  I 'hilailrlphia.  i'a..  electric 
fnrn;u'es. 

i:il.82!l — Jas.  II.  keid.  Newark.  N.J..  electric  smelling 
,111(1  refining  .'ipparalus. 
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Questions  and  Answers 

Effect  on  Wattmeter  of  Varying  Voltage 

'  Q. — If  a  watt  meter  were  installed  on  a  service  where 
the  voltage  was  100.  what  effect  would  the  lowering  or  rais- 
ing of  the  voltage  have  on  tlie  wattage  recorded  on  the 
meter? 

A. — Theoretically,  a  watt-hour  meter,  assuming  that  you 
refer  to  an  integrating  instrument,  will  record  the  exact 
energy  which  passes  through  it,  irrespective  of  any  change 
in  the  voltage,  up  or  down,  and  irrespective  of  whether  the 
instrument  be  direct  current  or  alternating.  Practically, 
though,  there  is  a  limit,  both  up  and  down,  beyond  which 
any  instrument  tends  to  have  serious  errors,  the  tendency 
in  both  cases  if  the  variation  is  wide,  being  to  run  slow  (at 
very  low  voltages  because  of  the  low  torque  of  the  meter, 
and  consequently  greater  effect  of  friction,  at  abnormally 
high  voltages  because  of  over-saturation  and  magnetic  leak- 
age and  heating).  Under  variations  not  exceeding  (say) 
10  per  cent,  either  way  from  normal  the  error  in  a  meter  of 
modern  reliable  make,  either  commutating  or  induction,  will 
not  be  very  marked,  about  1  per  cent,  to  2  per  cent.;  it 
may  run  fast  or  it  may  run  slow,  depending  on  the  particu- 
lar meter  involved.  Direct  current  meters,  as  they  possess 
no  iron,  are  somewhat  more  accurate  on  large  temporary 
over-voltages  than  the  induction  type,  though  in  both  forms 
the  question  of  heating  has  to  be  considered  when  dealing 
with  potentials  that  steadily  remain  very  materially  above 
normal. 


A.C.  Ammeters  with  Current  Transformers. 

Q. — Why  are  alternating  current  ammeters  always  built 
with  current  transformers  when  not  inserted  directly  in  the 
line:  would  it  not  be  cheaper  to  build  them  with  shunts? 

A. — Ordinarily  speaking  a  shunt  will  be  cheaper  than 
a  current  transformer,  except  in  the  case  of  fairly  large  cur- 
rents, when  the  skin  effect  in  the  shunt  would  probably 
make  the  latter  very  expensive,  and  also  very  cumbersome. 
(Skin  effect  is  the  tendency  of  an  alternating  current  to  flow 
only  in  the  outer  part  of  a  conductor,  instead  of  being  dis- 
tributed equally  all  through  it,  as  in  d.c.  work.  It  is 
especially  noticeable  when  working  with  large  conductors 
and  currents.)  Besides  this,  the  skin  effect  introduces  in- 
accuracies, these  being  further  augmented  by  the  large 
errors  that  would  occur  for  even  a  slight  change  in  fre- 
quency, due  to  the  combination  of  a  resistance  in  parallel 
with  a  reactance,  such  as  the  coils  of  the  instrument  actu- 
ally are. 


cable  installations  of  this  kind,  assuming  of  course,  that  the 
insulation  of  the  cable  is  suitable,  are  to  ground  the  lead 
sheath,  and  to  equip  it  at  both  ends  with  cable  bells.  On 
long  cables,  particularly  if  the  voltage  be  high,  it  is  gener- 
ally found  desirable  to  equip  both  ends  with  a  relief  valve 
for  the  static  charges,  the  aluminum  lightning  arrester  be- 
ing pel  haps  the  best  device  for  this  purpose.  The  short 
cables  used  in  power  house  work  do  not  as  a  rule  require 
the  precaution. 

(b)  We  can  offer  no  suggestion  as  to  the  cause,  assum- 
ing the  second  machine  to  be  disconnected  from  every- 
thing at  the  time.  Of  course,  if  the  machines  were  parallel 
you  are  just  as  liable  to  have  trouble  in  two  as  in  one,  be- 
cause the  potential  surges  produced  by  a  short  circuit  in 
either  one  are  frequently  serious  enough  to  break  down  the 
other. 


A   Nine-foot  Valve 

The    cut    shown    herewith    represents    one  of    the    three 

valves   manufactured    by   the    Chapman    Valve  Company,    of 

Springfield,  Mass.,     for     the     Ontario     Power  Company,    of 


Generator  Leads  Grounded. 

Q. — (a)  I  started  up  one  of  our  generators  one  night 
last  October  and  discovered  that  one  of  the  leads  was 
grounded.  This  lead  is  lead  covered,  rubber  insulated.  I 
had  this  machine  in  operation  a  few  days  previous  to  this 
occasion  and  everything  was  O.K.  I  cut  the  lead  sheath  in 
several  places  and  tested  the  cable  with  a  magneto,  which 
is  the  only  apparatus  we  have  for  testing,  and  I  obtained 
a  slight  ring  between  the  wire  in  the  cable  and  each  section 
of  the  lead  sheath.  Would  the  cable  be  charged  as  a  con- 
denser, and  if  so,  what  would  have  caused  it  to  become 
charged,  and  what  would  be   the  remedy? 

(b)  About  half  an  hour  previous  to  starting  this  mach- 
ine we  had  a  thunder  storm  which  put  our  second  machine 
out  of  business.  1  can't  see  how  that  would  effect  the  leads 
of  this  machine.  The  machines  are  10,000  volts,  3-phase, 
60  cycles. 

A. — (a)  While  there  would  certainly  be  some  condenser 
action  under  such  conditions,  it  would  seem  more  likely 
that  the  ringing  of  your  bell  was  clue  more  to  leakage  than 
to    condensance.    About    the    only    precautions    necessary    in 


Niagara  Falls,  Ont.  The  valve  has  a  108  inch  opening, 
weighs  132,000  pounds,  and  is  operated  by  a  15  horse  power 
motor   controlled   from   a   distant   station. 


Profitable  Public   Ownership 

In  the  past  ten  years  the  city  treasurer  of  Hull,  Eng- 
land has  received  from  the  profits  of  the  municipal  street 
car  system  over  $700,000,  which  has  lessened  local  taxation 
by  just  that  amount.  This  is  after  paying  all  operating  ex- 
penses and  interest  charges,  keeping  the  system  in  lirst- 
class  order,  and  adding  a  stated  amount  annually  to  the 
sinking  fund. 

The  net  profits  in  the  fiscal  year  ended  March  31,  1910, 
were  $111,6-47,  and  $77,864  was  set  aside  for  the  relief  of 
taxes;  in  1909,  with  net  profits  of  $130,646,  the  sum  of  $87.- 
,507  was  devoted  to  tax  relief. 

There  are  no  fare  zones.  The  fare  is  2  cents,  which 
carries  a  passenger  from  one  end  of  the  line  to  the  other, 
and  in  the  morning  hours  the  charge  is  only  1  cent.  Not- 
withstanding these  cheap  rates  the  Hull  street  cars  under 
municipal  ownership  and  operation  each  year  show  a  profit. 
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Hv  C.  P.  Button. 


The  Strombci-g-Carlson  Despatcht-r's  Signal  System  is 
a  physical  measure  of  safety  used  in  connection  with  writ- 
ten train  orders.  Its  conspicuous  and  substantial  manner 
of  commanding  respect  does  not  permit  of  its  being  con- 
sidered second  in  importance  even  to  a  train  order,  for  it 
is  much  easier  for  a  motorman  to  momentarily  forget  a  train 
order  than  it  is  for  him  to  run  past  a  full  sized  standard 
semaphore  signal  set  against  him. 

Strictly  speaking  a  despatcher's  signal  cannot  be  termed 
a  block  signal,  nor  is  it  an  automatic  signal,  but  by  reason 
of  the  fact  that  its  principal  function  is  to  prevent  head-on 
collisions  it  is  not  infrequently  referred  to  as  a  block  sig- 
nal. 

A  despatcher's  signal  is  a  standard  semaphore  controlled 
electrically  by  the  train  despatcher.  Such  semaphore  is  lo- 
cated at  each  siding  or  turn-out.  The  value  of  such  a  signal 
system  is  that  it  furnishes  a  means  of  enforcing  obedience 
to  written  orders,  not  lessening  in  the  least  the  responsi- 
bility which  rests  upon  the  train  crew  for  the  execution  of 
the  orders  given. 

It  has  been,  and  is.  the  approved  and  best  practice  to 
issue  train  orders  on  what  is  known  as  the  double  order 
plan;  each  crew  concerned  receiving  an  order  worded  in 
identically  the  same  manner.  If  the  crews  intrusted  with 
these  orders  would  be  faithful  to  the  trust  the  need  of  ad- 
ditional protection  would  not  be  apparent.  Such  it  not 
the  case,  however,  and  because  of  this  fact  it  is  plainly  neces- 
sary to  provide  some  means  of  reminding  the  crew  of  their 
orders. 

A  train  despatcher  on  what  is  known  as  a  steam  road, 
has  an  operator  at  practically  every  siding  which  enables 
him  to  place  himself  in  communication  with  any  crew  on  the 
road,  but  the  despatcher  on  an  electric  road  labors  under  very 
a  great  disadvantage  in  this  respect  in  that  he  is  not  able 
to  initiate  communication  with  the  crews  except  in  such 
few  cases  as  he  can  anticipate  and  provide  for.  There 
should  be  a  man  or  a  semaphore  whose  arm  the  despatcher 
could  command  to  stop  a  car  at  each  siding  on  the  road, 
otherwise  a  one-sided  arrangement  exists,  and  an  electric 
road  with  neither  man  nor  semaphore  subject  to  despatcher's 
command  is  not  putting  its  telephone  system  to  the  fullest 
possible  use,  hence  an  actual  loss  on  the  telephone  invest- 
ment of  approximately  fifty   per   cent. 

For  the  purpose  of  explanation,  the  apparatus  may  be 
divided  into  two  general  classes,  the  master  station  e(|uip- 
ment  and  the  local  station  equipment.  The  master  station 
equipment,  as  its  name  would  imply,  is  located  in  the  train 
despatcher's  office  and  consists  of  selector,  selector  key  or 
switch  and  tape  recorder.  The  local  station  equipinent  con- 
sists of  selector,  trip  and  repeat-back  mechanism.  In  ad- 
dition to  the  above  there  is  located  at  each  siding  a  stand- 
ai  d  semaphore. 

The  underlying  principle  upon  which  the  selector  is 
based  is  time  and  distance,  that  is.  in  each  selector.  lii>ih 
master  and  local,  there  is  provided  a  standard  clock  work 
controlled  by  a  pendulum  escapement  and  driven  by  a  large 
weight. 

It  is  a  well  known  fact  that  a  pendulum  "f  given  length 
always  maintains  an  exact  rate  of  vil)ratiMn  when  supplied 
with  the  necessary  power  to  move  it. 

As  all  clock  works  start  from  a  zero  or  normal  l>osi- 
tion  it  follows  that  any  band  or  arm  attached  to  same  will 
always  move  a  given  distance  in  a  given  time,  and  since 
all  local  station  clocks  are  necessarily  adjusted  to  the 
master   clock   it    Is   (jbvious   that    similar   distances   may    be 


selected  to  suit  any  ixjssible  requirement  within  the  range 
of  the  movement  allowed.  Hence  if  all  clocks  were  in  mo- 
tion at  their  normal  zero  position  and  all  are  released  at  the 
same  instant  it  is  possible  to  have  the  master  and  the  first 
local  clock  coincident  at  the  predetermined  interval  of  three 
seconds;  the  master  and  number  two  local  at  an  interval 
of  six  seconds,  etc.,  to  any  number  of  stations  that  might 
be  required.  Hence  if  it  is  desired  to  operate  the  equipment 
to  any  desired  station  it  is  only  necessary  to  cause  the 
closure  of  an  electric  circuit  at  a  predetermined  time  which 
is  common  at  the  same  instant  in  both  master  and  local 
clocks.  It  is  obvious  that  no  other  clocks  are  at  the  pro- 
per position  since  the  interval  of  each  of  the  other  clocks 
is  shorter  or  longer  than  the  preselected  one  and  their  elec- 
tric circuits  are  not  closed  at  that  instant. 

The  semaphore  is  of  a  standard  gravity  type,  the  arm 
of  which  is  held  in  normal  clear  position  and  when  released 
by  the  electrically  controlled  trip  gravitates  to  danger  or 
stop-position. 

The  system  operates  from  current  sources  located  at 
the  master  end  of  the  line,  only  one  source  of  current  is 
used;  no  battery  or  current  supply  is  required  at  any  of 
the  local  stations  for  any  purpose;  thus  eliminating  the 
trouble  and  maintenance  of  local  batteries  entirely,  as  well 
as  concentrating  the  power  to  one  place  where  proper  super- 
vision  may   be   maintained. 

The  care  of  the  system  is  very  small  and  as  faults  are 
indicated  almost  at  once  and  are  observed  by  the  directing 
head  of  the  road,  immediate  attention  is  called  to  the 
trouble  and  necessary  steps  for  the  proper  operation  of  the 
system    would    naturally    follow. 

For  purposes  of  safety  and  practicability,  every  inter- 
urban  road  will  in  their  regular  time-table  provide  for  all 
train  movements  that  can  be  anticipated  and  it  is  a  com- 
paratively rare  occurrence  for  head-on  collisions  to  occur 
through   disregard  of  time-table  meeting  points. 

The  statement  has  been  made  time  and  again  by  rail- 
road officials  and  borne  out  by  occurrences  that  it  is  the 
unusual  meeting  point  provided  for  by  train  orders  which 
brings  disaster  in  the  majority  of  cases.  It  is  not  strange 
that  this  is  the  case,  for  two  crews  meeting  at  a  certain  sid- 
ing day  after  day  do  so  quite  mechanically,  and  when  a  dis- 
arranged schedule  necessitates  the  creation  of  a  new  meet- 
ing point  by  the  despatcher  trouble  is  liable  to  creep  in.  .\ 
trained  employee  is  asked  to  break  away  from  a  practice,  a 
custom.  The  employee  must  cast  from  mind  all  that  he  has 
been  doing  mechanically  and  adhere  to  the  new  order  of 
things  which  means  that  he  should  meet  at  the  unusual  meet- 
ing point.  It  is  therefore  not  so  strange  that  oft  times 
one  of  the  oldest  employees,  longest  trained  to  custom  is 
quite  frequently  the  one  who  forgets  and  heads  for  the  reg- 
ular meeting  point  instead  of  waiting  at  the  siding  nearer 
at    hand;    the    imusu.il    meeting   point    named    in    the    order. 

Where  despatcher's  signals  are  installed  the  order  of 
procedure  is  as  follows;  when  a  situation  arises  which  neces- 
sitates the  issuance  of  an  order  by  the  train  despatcher  for 
two  cars  to  meet  at  a  certain  siding,  the  despatcher,  pre- 
liminary to  issuing  the  order,  sets  the  semaphore  to  danger 
or  stop-position  at  the  selected  meeting  point.  ln>tanlly 
the  particular  signal  operated  will  automatically  send  foilli 
impulses  on  the  line  in  the  form  of  interruptions,  whieli  in 
eonneclioii  with  the  t.ipe  recorder  mechanism,  will  per- 
forate the  number  of  the  signal  operated  on  a  piece  of 
paper  issuing  from  tbe  despatcber's  tape  recorder.     This  re- 
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curd  is  made  before  the  eyes  of  tlic  despatcher  so  that  he 
has  positive  assurance  that  the  signal  at  the  particular  sid- 
ing selected  has  actually  operated  to  full  danger  or  stop- 
position.  The  first  crew  of  the  two  referred  to  when  ap- 
proaching the  siding  named  in  the  train  order,  the  unusual 
meeting  point,  will  find  a  standard  semaphore  arm  by  day 
and  a  large  red  light  by  night  commanding  them  to  stop. 
The  crew  calls  the  despatcher  by  telephone  and  the  des- 
patcher reminds  them  of  the  order  already  in  their  posses- 
sion to  wait  there  for  the  opposing  car.  He  also  instructs 
the  crew  to  restore  the  signal  to  normal  or  clear  position, 
so  that  only  the  first  crew  to  arrive  at  the  meeting  point  is 
called    upon    to   restore    the    signal    to    clear. 


In  placing  the  orders  in  the  hands  of  the  crew  the  des- 
patcher also  uses  the  signal  as  a  facility,  for  as  soon  as  a 
consistent  meeting  point  is  determined  upon  the  train  des- 
patcher sets  the  signal  against  the  two  crews  concerned 
at  such  convenient  point  as  will  most  quickly  bring  him  in- 
to telephonic  communication  with  the  two  crews  desired. 

The  only  diflFerence  between  the  method  employed  by 
the  electric  road  despatcher  and  the  steam  road  despatcher 
being  that  the  despatcher  on  the  electric  road  uses  a  sig- 
nal and  places  himself  in  personal  communication  with 
the  crew,  whereas  the  steam  load  despatcher  communicates 
with  the  operator  at  the  dififerent  sidings  and  issues  orders 
to  the   crew   through   the   aid   of  the   operator. 


terai  Pol 


By  t'.    F.   Lindslev. 


The  problem  of  buying  poles  would  not  seem  a  hard 
"nut  to  crack"  if  it  were  left  to  the  pole  producer,  but  for 
some  reason,  leaving  out  the  variations  in  the  price,  there 
seems  to  enter  into  the  problem  a  question  of  more  or  less 
moment. 

The  reason  for  the  western  pole  is  this:  In  the  year 
1899,  the  Bell  Telephone  Company  were  contemplating  the 
entire  reconstruction  of  their  many  exchanges  throughout 
the  States  of  Michigan.  Wisconsin.  Minnesota  and  Texas. 
It  was  an  immense  task  and  involved  the  expenditure  of  a 
vast  sum  of  money,  and  the  feature  of  securing  sufficient 
long  poles  to  lemodel  the  exchanges  in  so  many  large  cities 


0.  P.  Lindsley,  President.  The  Llndsloy  Bros.  Co. 

was  a  problem.  We  became  aware  of  this  condition  and  a 
hurried  trip  to  the  Pacific  coast  revealed  to  us  the  possi- 
bility of  landing  this  immense  order,  and  if  the  then  existing 
freight  rate  could  be  reduced  we  would  be  able  to  intro- 
duce the  "western  pole"  into  the  east  at  a  figure  that  would 
be  attractive.  There  were  no  poles  manufactured,  but  we 
saw  them  standing  in  the  bush  and  we  knew  they  could  be 
gotten  out  with  a  little  energy.  We  hammeied  the  freight 
rate  down  point  by  point  from  7.")C.  to  St.  Paul  to  40c.  on 
promise  of  six  hundred  loads  of  poles  in  four  months.  We 
got  the  order.  We  shot  poles  into  Texas.  Michigan.  Wis- 
consin  and    Minnesota   "hot   and    fast."     The   west   was   very 


new.  Our  trials  were  many,  but  we  "made  good."  Our 
Older  was  for  9,000  50-ft.  to  70  ft.  poles  to  be  shipped  in  four 
months.  Before  this  order  was  filled  an  order  for  16,000  long 
poles  was  literally  forced  upon  us  for  the  Bay  Counties 
Power  Company,  of  San  Francisco,  Cal.,  to  be  shipped  in- 
side of  five  months.  This  was  to  construct  the  longest  elec- 
tric power  line  in  the  world,  245  miles  long,  from  the  Sierra 
Xevada  Mountains  to  Oakland.  California.  We  "made  good" 
again. 

It  is  needless  to  say  we  needed  an  organization  to  ac- 
complish these  results.  We  were  "pioneering."  The  car 
supply  was  not  what  it  should   have  been.     There  were  few 
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roads  built.  Settlers  were  few  and  far  apart.  We  perse- 
vered and  struggled  through  this  and  with  it  the  obstacles 
we  had  to  contend  with  in  getting  eastern  buyers  to  be- 
lieve in  western  poles.  "Knockers"  were  numerous,  for 
the  eastern  pole  dealer  was  alive  to  his  own  interests.  We, 
however,  had  not  finished  our  operations  in  the  east  and 
were  in  the  "running."  We  were  confronted  with  the  fal- 
lacy that  western  poles  would  not  last  as  long  as  eastern 
poles.  There  was  no  foundation  for  this,  for  no  one  knew 
whether  they  would  last  or  nt)t.  They  had  not  been  tried, 
but   some  believed  it.  nevertheless,  others  did  not. 

Tvveh  e   year,--    have   passed   and    this   old   "bugbear"   has 
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escaped.  The  knockers  have  ceased  knocking.  Those  at 
least  with  good  common  sense  have.  Five  years  ago  we 
began  introducing  British  Columbia  poles.  We  met  with 
the  same  opposition.  We  have  "kept  at  it."  Pushed  Brit- 
ish Columbia  poles  into  nearly  all  the  large  cities  of  On- 
tario, Quebec,  Manitoba,  Saskatchewan  and  Alberta.  Mr. 
McKenzie,  of  the  Winnipeg  Street  Railway  Company,  in  a 
personal  conversation  with  the  writer,  frankly  said  that  the 
subject  of  the  longevity  of  the  western  poles  as  compared 
to  eastern  poles  had  been  pressed  upon  him  frequently,  but 
his  reply  was  a  simple  reference  to  a  line  of  western  poles 
that  had  been  in  the  ground  fifteen  years  and  they  were 
only  decayed  at  the  ground  line  to  the  depth  of  the  sap 
wood,  which  is  one-half  inch,  and  they  were  in  just  as 
good  condition  as  Rainy  Lake  or  Minnesota  poles  set  at  the 
same  time.  In  Minneapolis  the  same  holds  true.  From  a 
letter  from  Mr.  Dayer  stating  to  us  that  poles  we  shipped 
them  eight  years  previous  had  to  be  removed  and  he  found 
them  in  an  excellent  state  of  preservation,  only  the  sap 
wood  at  the  ground  line  being  rotted.  We  can  go  on  recit- 
ing from  several  others  with  equally  as  good  testimony  to 
the  lasting  qualities  of  our  poles. 

Our  British  Columbia  operations  extend  over  the  en- 
tire Kootenay  district  with  headquarters  at  Nakusp,  where 
we  have  a  large  yard  supplied  with  poles  brought  from  all 
points  around  the  Arrow  Lakes  by  rafts  and  stored  in  our 
yard  until  they  are  thoroughly  seasoned.  We  have  several 
other  yards  throughout   the  province. 

Our  organization  is  complete.  Our  inspectors  are  all 
competent  men  who  have  been  in  our  employ  for  years  and 
we  trust  them  to  ship  nothing  that  will  bring  discredit  to 
our    reputation    as    shippers    of    first-class    poles. 

Our  poles  are  now  so  well  introduced  that  they  can  be 
seen  in  nearly  all  parts  of  the  Dominion  of  Canada,  and 
where  they  can  be  seen  or  examined  they  need  no  further 
endorsement.     Our  motto  is — "Good  Poles  Shipped   Prompt- 

ly." 


New  $100,000  Company  Formed 

The  Canadian  Knowles  Company,  Limited,  who  have 
built  up  an  extensive  and  successful  business  during  the 
past  year,  will  be  succeeded  by  The  Masco  Company,  Lim- 
ited, which  company  will  also  include  the  well  known  en- 
gineering concern  of  McLean  &  Peaslee.  The  name  of  the 
company  is  derived  from  the  first  letter  of  the  names  of 
officials  and  interested  parties,  i.e.,  Morgenstern-Anderson- 
Shannon  Company,  and  gives  a  very  good  advertising  trade 
mark  derived  from  the  word  "Mascot,"  meaning  good  luck. 
The  Masco  Company,  Limited,  also  signifies  Mines  & 
Smelters   Company. 

The  officers  of  the  company  are:  President.  Chas.  M. 
Shannon,  of  Los  Angeles  and  New  York  city,  well  known 
in  connection  with  the  Shannon  copper  interests  of  Clifton. 
Arizona,  one  of  the  largest  producing  copper  mines  in  ex- 
istence. Mr.  G.  H.  Morgenstern,  vice-president  and  general 
manager,  formerly  held  same  office  with  the  Canadian 
Knowles  Company,  Limited;  Mr.  Henry  S.  Anderson,  trea- 
surer, formerly  manager  of  the  .Shannon  copper  interests  at 
Clifton,  Arizona,  was  previously  with  the  Stone  &  Web- 
ster Company,  and  the  Westinghouse  Electrical  Manufac- 
turing Company.  Mr.  Anderson  will  be  permanently  located 
in  Toronto  and  actively  interested  in  the  business.  Mr. 
Chas.  L.  Betterton,  Victoria,  B.C.,  director,  is  a  prominent 
capitalist  and  interested  very  extensively  in  British  Colum- 
bia. Mr.  Grayson  Burruss,  director.  Toronto,  of  the  well 
known  firm  of  Burruss  &  Sweatman.   Limited. 

In  addition  to  a  large  line  of  electrical  specialtie>  to  l)o 
handled  by  The  Masco  Company.  Limited,  in  behalf  of  a 
number  of  American  manufacturers  who  they  represent  ex- 
clusively, the  company  will  carry  a  complete  stock  of  staple 


electrical  apparatus  and  supplies  at  its  Toronto  warehouse, 
and  just  as  soon  as  necessary  warehousing  arrangements  can 
be  completed,  will  stock  mining  machinery  and  supplies  ex- 
tensively. The  company  propose  to  establish  sub-selling 
and  stock  branches  in  Montreal,  Winnipeg  and  Vancouver 
during  the  year,  which  offices  will  be  in  charge  of  competent 
management. 

The  authorized  capital  stock  of  the  company  is  One 
hundred  thousand  dollars  (.$100,000).  all  of  which  has  been 
subscribed  for  by  American  capital  with  the  exception  of  a 
limited  sum  held  by  Canadian  officials. 

It  is  the  purpose  of  the  company  to  start  manufac- 
turing in  Canada  just  as  soon  as  the  market  for  its  special^ 
ties  is  buik  up  to  this  sufficient  proportion,  and  is  other- 
wise advisable.  The  sales  department  will  be  under  the 
management  of  Mr.  A.  S.  L.  Peaslee,  formerly  of  McLean 
&  Peaslee. 

The  Masco  Company,  Limited,  has  been  awarded  the 
contracts  for  printing  press  motors  for  the  installations  at 
Massey  Harris  Company,  Limited,  private  printing  plant, 
Gerlach-Barklow  Company  &  The  Charles  Press.  The  ap- 
paratus department  of  the  Masco  Company  is  under  the 
management  of  Mr.  McLean,  late  of  McLean  &  Peaslee 
and   Canadian   Westinghouse    Manufacturing   Company. 


New  Appointment 


Mr.  M.  G.  Young  has  been  appointed  engineer  of  The 
Packard  Electric  Company,  Limited.  As  an  engineer  and 
designer  Mr.  Young  has  had  exceptional  experience  in  de- 
veloping and  manufacturing  transformers  and  other  elec- 
trical apparatus.  A  graduate  in  electrical  engineering,  he 
has  been  for  the  past  ten  years  on  the  engineering  stafl  of 
the  General  Electric  Company  at  Schenectady,  the  last 
eight  years  in  charge  of  design  and  manufacturing  cost  of 
transformers.  During  this  time  he  has  had  to  do  with  the 
design,  development  and  manufacture  of  every  class  of 
transforming  apparatus  built  by  that  company  up  to  10.- 
000  k.v.a.  and  voltages  up  to  110.000.  In  1909  he  was  sent 
by  the  General  Electric  Company  to  the  Allgeineine  Elek- 
tricitals  Gesellschaft  of  Berlin,  Germany,  to  study  the  de- 
signs and  shop  methods  of  that  company  in  the  manufac- 
tures of  transformers,  spending  fifteen  months  there,  and 
returning  to  the  General  Electric  Company  last  May,  since 
which    time    he    has   been    engaged    in   leviewing   their   latest 


Winnipeg  Notes 

Mr.  J.  H.  Schumacher,  who  has  recently  accepted  the 
position  as  manager  of  the  Mitchell  Gray  Electric  Company, 
is  a  graduate  of  the  University  of  Minnesota,  and  before 
coming  to  Winnipeg  was  employed  for  five  years  by  the 
W.  I.  Gray  &  Company,  as  construction  engineer,  and  by 
the  Minneapolis  Electric  Equipment  Company  for  one  year 
as  construction  manager,  and  has  been  for  the  past  two 
years  with  Chas.  L.  Pillsbury,  consulting  engineer,  Minnea- 
polis and  St.  Paul,  as  electrical  engineer.  Mr.  Schumacher 
is  an  associate  member  of  the  A.  I.  E.  E.,  and  a  member  of 
the    Illuminating    Engineering   Society. 


The  Mitchell  Gray  Electric  Company  have  been  award- 
ed the  contracts  for  the  wiring  of  the  Trust  and  Loan  Build- 
ing of  Canada  in  Winnipeg,  and  the  new  Canadian  Northern 
Railwav   Hotel  in    Rrandon. 


Constable  J.  Beatty,  of  the  Winnipeg  police  force,  was 
electrocuted  while  searching  in  the  ruins  of  a  burning  house 
on  April  Mth.  His  hands,  clothing  and  the  ground  were 
thoroughly  soaked  with  water  and  formed  a  good  circuit 
for  the  low  voltage  circuit,  which  i^  MiiM'"''<-'fl  to  have  killed 
him. 


Weston  Switchboard  Wattmeters 

The  Weston  Electrical  Instrument  Company  has  re- 
cently placed  on  the  market  a  complete  line  of  alternating 
current  switchboard  instruments,  among  which  is  a  group 
of  single-phase  and  polyphase  indicating  wattmeters.  These 
wattmeters  are  of  the  Weston  Electro-dynamometer  type 
in  principle,  but  their  construction  is  new  and  they  possess 
numerous    unique    operative    characteristics. 

Among  the  unique  characteristics  claimed  by  the 
makers  the  following  may  be  mentioned:  Uniform  scale; 
equal  accuracy  on  direct-current  circuits  and  alternating- 
current  circuits  without  change  in  calibration  or  reversal  of 
leads;  substantially  the  same  ease  of  reading  on  fluctuating 
as  on  steady  loads;  accuracy  within  1  per  cent,  for  variation 
of  frequency  from  15  to  900  cycles  per  second,  of  temperature 
from  50  deg.  F.  below  to  50  deg.  F.  above  normal,  of  power- 
factor  from  0.50  lag  to  0.50  lead  and  of  wave  form  within 
the   range   of   ordinary   commercial   practice. 

The  general  excellence  of  the  construction,  the  simplicity 
of  the  design,  and  the  accessibility  of  the  parts  are  indicated 
in  the  accompanying  figures,  which  represent  a  single-phase 
instrument.  All  parts  are  perfectly  interchangeable;  that  is, 
all  dimensions  are  exactly  to  gauge  and  all  parts  are  definite- 
ly and  accurately  located  with  respect  to  each  other. 

By  using  a  special  high-strength,  high-resistivity  alloy 
for  the  coil  supports,  and  by  giving  them  such  a  form  as 
to  offer  high  resistance  to  eddy  currents,  errors  from  this 
source  have  been  practically  eliminated.  Tests  up  to  900 
cycles  per  second  and  at  low  power-factors  showed  a  total 
error  of  only  1  per  cent. 

The  field  coils  are  accurately  centred  by  the  internal 
flanges  and  are  kept  in  alignment  by  fastening  them  firmly 
against  the  sides  of  the  supports  which  are  rolled  to  gauge 
for  this  purpose.  The  field  coils  are  so  designed  that  they 
will  carry  double  full  load  current  continuously  and  may 
even  be  subjected  to  three  times  full-load  current  without 
overheating.  This  enables  the  measurement  of  full  power 
at   very   low  power-factors. 

The  movable  systems  of  these  wattmeters  are  claiined 
to  be  marvels  of  precise  construction  and  in  this  respect  to 
compare  with  the  highest  grade  watches.  The  whole  sys- 
tem weighs  only  1.83  grams,  including  coil,  pointer,  springs. 


jewels  is  negligible,  so  that  the  life  should  be  corresponding- 
ly  long. 

By  suitably  choosing  the  relative  proportions  and  posi- 
tions of  the  field  coils  and  the  movable  coil  every  one  of 
the  wattmeters  in  this  group  has  been  given  a  uniform  or 
proportional  scale.  This  is  a  valuable  achievement  since  it 
has  been  generally  believed  that  a  non-  uniform  scale  was 
inherent  to  this  type  of  instrument.  A  uniform  scale  is 
especially  valuable  in  a  switchboard  instrument,  since  it  en- 
ables the  attendant  to  make  approximate  readings  from  a 
distance  based  on  the  position  of  the  pointer  with  reference 
to  the  scale  as  a  whole. 

The  new  Weston  alternating-current  switchboard  in- 
struments are  equipped  with  a  new  form  of  pointer,  triangu- 
lar in  shape.  By  this  construction  the  pointer  has  been 
given  an  extremely  high  natural  frequency,  which  entirely 
removes  it  from  the  possibility  of  resonant  vibration  at  any 
commercial  frequency.  This  type  of  pointer  is  also  extreme- 
ly light  and  strong. 

The  damper  used  in  these  new  Weston  instruments  is 
a  new  form  of  air  damper.  It  consists  of  two  symmetrically 
mounted  vanes  enclosed  in  fan-shaped  chambers,  cast  in  one 
piece  with  the  base.  The  vanes  are  made  of  extremely  light 
sheet  alloy  stififened  by  ribs  stamped  into  the  metal  and  by 
the  edges  which  are  bent  over.  The  chambers  have  tapered 
walls,  which  facilitate  the  rapid  assembly  of  the  delicate  and 
accurately  fitted  vanes,  and  each  chamber  is  closed  by  a 
tight-fitting  cover,  the  only  communication  with  the  outside 
air  being  through  a  small  arc-shaped  opening  which  is  just 
large  enough  to  allow  the  free  movement  of  the  arm  that 
carries  the  vane.  The  leakage  of  air  to  and  from  the  out- 
side through  this  opening  is  useless  leakage  and  tends  to 
prevent  the  compression  and  rarefaction  of  the  air  in  the 
chamber  by  the  motion  of  the  vane  and  thereby  impair  the 
effectiveness  of  the  damper.  The  leakage  from  one  side  of 
the  vane  to  the  other  around  the  edges  is  useful  leakage 
since  it  can  be  controlled  by  the  designer  to  obtain  any 
desired  degree  of  damping  simply  by  properly  dimensioning 
the  clearance  space  between  the  vane  and  the  walls  of  the 
chamber.  In  the  new  Weston  damper  the  useless  leakage  has 
been  reduced  to  an  unprecedented  extent,  by  placing  the 
vanes  and  chamber  as  near  as  possible  to  the  axis  of  rota- 
tion.    This   arrangement   has   many   other   advantages:    it   is 
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self-balancing;  it  gives  maximum  damping  with  minimum 
staff  and  damper  vanes.  The  friction  and  the  wear  at  the 
weight  of  material  and  minimum  moment  of  inertia. 

These  new  wattmeters  are  also  equipped  with  a  mech- 
anism which  permits  the  adjustment  of  the  pointer  from 
the  outside.  This  device  enables  anyone  to  manipulate  the 
spring  abutment  with  a  screwdriver  from  the  front  without 
breaking  the  seals  or  disturbing  the  connections.  Further- 
more, it  is  impossible  to  damage  the  instrument  in  any  way 
by  careless  or  wanton  misuse  of  the  device. 

Polyphase  wattmeters  have  the  same  general  construc- 
tion as  the  single-phase  meters.  The  essential  principle 
consists  in  mechanically  coupling  two  single-phase  watt- 
meter  movements   to   the   same   staff. 


The  "Albany"  Patent  Water-Sealed  Rotary  Pump 

A  rotary  pump  has  recently  been  placed  on  the  Can- 
adian market  which  is  a  radical  departure  from  anything 
heretofore  manufactured  in  the  pump  line.  This  pump  has 
been  designed  with  the  object  of  producing  the  best  results 
in  pumps  ranging  from  i^  to  6  inch  in  size,  with  a  capacity 
of  from  300  up  to  60,000  gallons  per  hour.  It  is  neither 
of  the  piston,  centrifugal  or  semi-rotary  type,  but  is  con- 
structed upon  a  new  principle  which  practically  combines 
all  these  systems  and  delivers  a  constant  stream  without 
the  usual  air  chamber  on  the  discharge.  This  pump  is  suit- 
able for  waterworks  in  small  towns  and  is  also  very  suit- 
able for  dealing  with  gas  exhausters,  oil,  wine,  vinegar,  acids, 
spirits  and  general  liquors  in  breweries  and  distilleries, 
creameries,  hand  and  steam  or  gasoline  fire  engines,  hot 
liquids,  boiler  soap,  tar,  fats  and  other  liquids  of  high  grav- 
ity. The  impellers  and  casing  can  be  supplied  in  metals  to 
suit  the  liquor  to  be  handled.  This  pump  would  prove  val- 
able  to  agriculturalists,  florists,  market  gardeners  as  a  spray 
pump  or  for  water  supplies. 

The  suction  of  the  new  type  of  Albany  pump  is  greately 
increased,  and  it  is  now  capable  of  lifting  28  feet  and  is  good 


for  heads  of  aOO  feet.  An  important  feature  in  design  is  the 
arrangement  for  overcoming  slip  and  leakage  between  the 
rotating  impellers  and  the  casing  of  the  pump.  A  continu- 
ous water-packing  forms  a  sealed  watertight  joint  or  cushion 
between  the  impellers  and  the  casing.  Recent  tests  of  sev- 
eral of  these  pumps  made  at  the  School  of  Practical  Science, 
Toronto,  show  that  the  efficiency  ranges  from  40  per  cent, 
in  the  smaller  to  80  per  cent,  in  the  larger  sizes. 

The  Albany  pump,  we  understand,  is  now  being  instal- 
led in  all  the  new  battleships  and  cruisers  both  by  the  Eng- 
lish and   French  Admiralties.    Canada's  new  cruiser  "Niobe" 


has  these  pumps  installed  in  her  engine  room.  A  large 
number  of  these  pumps  are  already  in  use  in  all  parts  of  the 
I^ominion,  and  the  manufacturers,  for  whom  Mr.  A.  W. 
Bennet,  of  Toronto,  is  the  Canadian  distributor,  advises  us 
that  they  are  giving  the  best  of  satisfaction. 


"Rymco"    High    Speed    Automatic    Trolley    Switch 

The  "Rymco"  high  speed  automatic  trolley  switch,  illus- 
tration of  which  will  be  found  in  another  part  of  this  issue, 
and  which  is  manufactured  by  the  Railway  Materials  Com- 
pany, Chicago  and  New  York  city,  makes  the  claim  of  dis- 
tinct departure  from,  and  a  decided  improvement  over  the 
old  methods  of  operative  trolley  construction  at  sidings. 
This  trolley  switch  is  designed  to  provide  a  continuous  trol- 
ley at  passing  points,  regardless  of  whether  the  siding  or 
main  track  is  used.  By  its  use  all  delay  caused  by  changing 
of  trolley  pole  from  the  main  siding  wire  is  done  away  with, 
the  throwing  of  the  track  switch  lever  accomplishing  the 
proper  adjustment  of  the  tongue  blade  so  that  the  relative 
position  of  the  siding  and  main  trolley  wires  is  at  all  times 
exactly  the  same  as  the  relative  position  of  the  main  and 
siding  track  rails. 

By  referring  to  the  illustration,  the  simplicity  of  the 
device  can  be  readily  appreciated,  the  most  important  fea- 
ture being  a  metal  tongue  about  6  feet  in  length  fastened 
at  its  rear  end  to  the  siding  wire  and  when  not  in  use,  lying 
almost  parallel  to  same.  Bolted  to  the  double  hanger,  di- 
rectly over  the  track  switch,  is  a  metal  hood  which  extends 
quite  a  little  distance  forward  and  effectually  protects  the 
wearing  parts  immediately  underneath  from  snow  and  sleet 
storms  or  from  other  conditions  which  might  tend  to  de- 
crease its  operating  efficiency.  A  slotted  opening  is  pro- 
vided in  the  rear  end  of  hood  through  which  passes  a  forged 
bolt  which  is  rivetted  to  the  tongue  blade.  This  bolt  is  in 
turn  connected  with  a  pull  rod  which,  working  in  conjunc- 
tion with  a  ^-in.  pipe  and  bell  cranks,  establishes  direct 
communication  between  the  track  switch  and  the  blade 
tongue  of  trolley  switch. 

One  great  advantage  to  be  found  in  the  use  of  this  type 
of  automatic  high  speed  trolley  switch  is  that  when  siding 
is  not  being  taken,  the  main  line  is  left  absolutely  open  and 
unobstructed  by  any  casting  whatever,  the  trolley  wheel 
riding  the  main  line  without  the  slightest  possibility  of 
jumping.  Many  other  important  advantages  are  claimed 
for  this  device.  Its  use  will  cause  a  saving  in  excess  trolley 
wire  at  every  siding,  and  will  insure  efficiency  in  service  as 
compared  with  older  methods.  It  does  away  with  the  neces- 
sity of  transferring  the  trolley  wheel,  an  operation  which 
not  only  represents  an  appreciable  loss  of  time,  but  is  con- 
ceded to  be  one  of  the  possible  causes  of  accidents  at  sid- 
ings, owing  to  the  fact  that  the  car  is  necessarily  in  absolute 
darkness  during  the  transfer  of  the  trolley  wheel. 


English  Street  Cars 


The  Canada  l-'urd  t^dmpany  advises  that  among  the  or- 
ders for  electric  rolling  stock  recently  executed,  or  now  in 
the  course  of  execution  at  the  works  of  their  principals,  the 
Brush  Electrical  Engineering  Company,  Limited,  of  Lough- 
borough, England,  are  the  following — London  County  Coun- 
cil, 2,50  double-deck  cars,  and  Metropolitan  Electric  Tram- 
ways, .').')  similar  cars.  These  two  orders  are  for  rolling 
stock  which  is  now  standardized  in  the  London  area,  about 
a, 000  cars  of  this  type  being  already  in  service.  The  Metro- 
|)oIitan  Electric  Tramways  Company  holds  the  franchise 
from  the  Middlesex  Councy  Council  fur  .-i  \  cry  large  area 
lying  immediately  to  the  north  of  London  County.  Similar 
orders  have  been,  or  are  being  executed  for  the  following 
luiglish    towns — Derby,    Croydon,    Wallasey.    Harking,    York, 
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sel- 


Torquay,   Southend,  Accrington,   Swansea,   Grimsby,   Mus 
burgh,  Ilford. 

For  abroad  important  orders  have  been  received  from— 
Auckland,    Bombay.    Regina,   and   Johannesburg. 

Steel  Cars  for  Underground 

The  City  &  South  London  Railway  was  the  first  electric 
underground  railway  to  be  constructed  in  any  part  of  the 
world.  The  tube  is  of  much  smaller  diameter  than  any  of 
those  more  recently  built,  and  the  cars  are  accordingly  of 
smaller  size.  The  latest  additional  rolling  stock  supplied 
by  the  Brush  Company  consists  of  steel  cars  of  the  follow- 
ing main  dimensions— Length,  26  ft.;  width,  6  ft.  10  in.;  m- 
side  size,  6  ft.  ayi  in.;  seating  capacity,  36;  weight  of  car 
per  seat,  .224  tons.  The  whole  of  the  framework  is  of  steel. 
The  floor  is  made  of  "Litosilo"  iire-resisting  cement  laid  on 
corrugated  plate.  The  exterior  of  the  car  is  moulded  in 
teak,  and  the  general  appearance  is  made  similar  to  that 
of   cars    previously    constructed    in    teak    throughout. 

The  Great  Northern  &  City  electric  underground  rail- 
way is  somewhat  different  from  the  so-called  tube  railways, 
as  it  is  constructed  partly  through  open  cuttings  and  other- 
wise through  larger  tunnels  than  those  now  standardized. 
This  railway  was  one  of  the  earliest  in  the  world  to  adopt 
steel  coaches.  The  example  illustrated  is  41  ft.  8  in.  long, 
9  ft.  4  in.  wide,  8  ft.  5  in.  inside  height,  accommodating  64 
passengers. 

The    Ductor   as   a   Detector   of   Very   Small   Resistances 

The  difficulty  of  locating  small  resistances  in  the  re- 
turn circuits  of  electric  railway  fender  systems  which  resist- 
ances are  generally  the  cause  of  the  current  seeking  a  more 
favorable  return  by  water,  gas  or  other  pipes,  resulting  m 
electrolysis  troubles,  suggest  the  use  under  these  circum- 
stances of  such  an  instrument  as   Evershed's  Ductor. 

The  ductor  is  an  instrument  specially  adapted  for  mea- 
suring l.>w  resistances.  Following  the  megger  and  bridge- 
megger,  it  embodies  the  same  practical  advantages  in  the 
extreme  rapidity  and  simplicity  of  testing,  and  the  direct 
reading  of  the  required  value  without  calculation.  What  the 
megger  and  bridge-megger  have  done  for  the  measurement 
of  resistances  from  a  few  thousand  megohms  (megohm  — 
a  million  ohms)  down  to  one  1/100  of  ohm,  the  ductor  will 
,lo  for  resistances  from  a  few  ohms  down  to  a  few  microhms 
(microhm  =  one  millionth  of  an  ohm).  It  covers  the  entire 
range  of  low  resistance  measurment,  beginning  at  ten  mil- 
lionths  of  an  ohm,  and  ending  at  5  ohms,  a  value  which  is 
well  within  the  range  of  an  ordinary  Wheatstone  bridge. 
liy  means  of  a  five-way  switch,  the  whole  range  is  divided 
into  five  grades,  for  which  the  scale  readings  must  be  multi- 
plied by  unity,  ten,  a  hundred,  a  ihousan.l  and  ton  thousand 
respectively. 

The  scale  is  110  inms.  in  length  divided,  by  calibration, 
into  50  nearly  equal  parts,  and  the  position  of  the  index 
can  be  read  quite  easily  to  less  than  one  quarter  of  a  divi- 
sion.    The  reading  can  be  noted  within   four  ..r  hve  seconds, 


and  a  complete  test  will  not  usually  occupy  more  than  one 
minute  from  start  to  finish.  The  readings  are  very  nearly 
independent  of  the  strength  of  the  testing  current,  which 
may  vary  within  wide  limits  without  causing  any  appreci- 
able error.  Compensation  is  made  for  temperature  and 
hence  the  scale  reading  gives  the  actual  value  which  the 
test  resistance  has  at  the  time  the  test  is  made,  no  matter 
what   the   temperature   of  instrument  itself  may   be. 

The  ductor  is  intended  to  give  the  manufacturer  all  the 
information  he  needs  about  the  resistance  of  the  conduct- 
ing parts  of  the  things  he  makes,  and  give  the  plant  user  the 
same  information  as  to  the  things  he  uses.  A  defective  fuse, 
a  bad  contact,  a  faulty  coupling  or  some  other  defective  part 


Kvershe<V.s  Dmtor  for  Small  Hcsistances. 

may  fail,  and  the  failure  of  one  link  in  the  chain  may  in- 
volve the  breakdown  of  the  whole  system.  Apart  from  de- 
fective insulation  the  first  sign  of  impending  failure  in  any 
part  of  a  circuit  is  an  abnormal  change  in  its  conductor  re- 
sistance; it  is  the  function  of  the  ductor  to  detect  the  change 
long  before  the  danger  point  is  reached.  For  example,  by 
the  time  a  contact  becomes  overheated,  breakdown  is  im- 
minent; the  ductor  detects  the  gradual  deterioration  of  a 
contact  long  before  any  abnormal  rise  of  temperature  is 
apparent. 


Ironite  Drop  Cord 

The  Central  Electric  &  School  Supply  Company.  To- 
ronto, announce  that  they  have  recently  added  the  well- 
known  Ironite  drop  wire  to  their  stock  of  electrical  sup- 
plies. Among  the  claims  made  for  this  wire  are  the  fol- 
lowing;   11    lKl^    iiniplo    conductivity;    won't    draw    down    or 


io6 


THE     ELECTRIC A 


NEWS 


break  because  of  heat  or  snap  under  the  weight  of  snow  and 
sleet,  yet  is  stronger  and  lighter  than  copper;  costs  less  than 
copper;  lasts  longer;  very  flexible;  won't  break  when  twist- 
ed or  kinked;  "stick-tight"  insulation;  never  slips;  braid  is 
tight   and   thoroughly   saturated. 


which  has  contributed  in   no  small   measure  to  the  efficiency 
of   a.c.   current    distribution. 


The   Canadian    Moloney    Electric   Company 

Fourteen  years  ago  T.  O.  Moloney,  at  that  time  a 
young  man  with  a  definite  idea  and  a  limited  capital,  started 
into  business  in  a  modest  way  to  manufacture  transformers. 
He  figured  that  the  electrical  lighting  problem  was  one  of 
vast  possibilities  and  his  idea  was  to  make  transformers  better 
than  the  other  fellow.  As  the  acorn  grew  to  the  oak,  so  did 
his  idea  germinate  and  expand.  The  one  man  lathe  of  1896 
has  been  added  to  in  the  form  of  motor  driven  equipment, 
embracing  foundry,  pattern  shop,  winding,  core  cutting,  as- 
sembling, finishing  and  testing  departments,  as  well  as  lab- 
oratory in  which  the  quality  of  Silicon  steel  for  cores,  the 
grade  and  conductivity  of  copper,  the  insulating  micas,  oil 
linen  and  tapes  are  at  all  times  receiving  the  tests  and  care- 
ful   scrutiny   of  experts. 

The  St.  Louis  factory  with  a  floor  space  of  35,000  square 
feet,  which  has  lately  been  working  up  to  full  capacity,  pro- 
duces every  type  of  transformer  on  the  market  from  the 
series  and  potential  switchboard  type  to  that  of  the  wireless 
transformer  and  embraces  power  and  lighting  types  .6  to 
.5.000  k.v.a..  440  to  100,000  volts,  as  well  as  series  a.c.  street 


lighting  transformer  and  regulator  outfit,  tungsten  sign, 
testing  and   auto   transformers   of  all   sizes   and   description. 

As  a  result  of  the  rapidly  increasing  business  and  the 
realization  that  quick  service  in  shipping  was  a  factor,  steps 
for  the  expansion  of  the  production  department  cif  the 
business  were  considered,  and  in  view  of  the  development  of 
power  and  lighting  in  Canada  and  the  amount  of  business 
placed  with  the  company  for  export  in  the  past,  the  Can- 
adian Moloney  Electric  Company.  Limited,  was  incorpor- 
ated, one  and  one-half  acres  purchased  in  Windsor  and  an 
excellent  factory  built  with  a  floor  space  of  ;i0,000  square 
feet  and  the  best   machinery  and   tool   equipment  possible. 

The  success  of  the  Moloney  Electric  Company  may  be 
attributed  not  only  to  the  efficiency  of  their  transformer  Inil 
also  to  the  close  personal  supervision  of  Mr.  T.  f),  Mol- 
oney, by  whom  the  Canadian  company  will  be  personally 
and  actively  managed.  Mr.  J.  J.  Mullen,  tlie  efTicient  ami 
close  co-worker  with  Mr.  Moloney  during  the  life  of  the 
company,  will  remain  in  charge  of  the  St.  Louis  factory. 

The  company  is  to  be  congratulated  upon  its  success 
in  business  and  the  development  of  a  product,  the  merit  of 


Commutator    Slotting   Tools 

The  slotting  of  commutators  is  now  followed  as  a  gen- 
eral practice  by  some  of  the  large  operating  companies,  par- 
ticularly in  railway  work.  In  any  motor  where  there  is  a 
tendency  toward  sparking,  due  to  defective  design,  hard 
usage   or   the  i)resence   of  dirt,   the   destructive  action  of  the 


spark  causes  the  burning  of  the  commutator  segments  at 
the  trailing  side.  This  reduces  the  level  of  the  copper  be- 
low that  of  the  mica  which,  on  account  of  its  refractory  na 
ture,  remains  almost  unaffected  and  holds  the  brushes  off 
the  copper,  thus  aggravating  the  trouble.  The  destructive 
action,  once  started,  proceeds  rapidly,  precluding  good  motor 
operation. 

Slotting  out  the  mica  to  a  depth  of  l/;i2-in.  or  1/16-in. 
below  the  surface  of  the  copper  makes  possible  proper  con- 
tact of  the  brushes  on  the  bars,  and,  in  addition,  permits  the 
use  of  soft  brushes,  leading  to  longer  life  of  commutator. 

The  Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  manufacture  two  types  of  slotting  tools  for 
this  purpose,  one  type  air  operated  and  the  other  motor 
operated.  Each  comprises  a  circular  saw,  with  adjustable 
rests  for  centering  the  tool.  Guides  bearing  on  the  com- 
mutator face  are  adjustable  on  the  guide  bar  of  the  tool, 
making  it  applicable  to  a  large  range  of  commutator  sizes. 
The  guides  also  permit  the  depth  of  slotting  to  be  accurately 
adjusted   and   maintained. 

The  motor  operated  slotting  tool,  shown  herewith,  is 
satisfactorily  operated  by  a  ^  horse  power  motor  running 
at  approximately  1,700  revolutions  per  minute.  A  five-foot 
flexible  shaft  is  provided  for  connecting  the  tool  to  the 
motor. 


Vulcanization  of  Railroad  Ties 

From  a  railroadman's  point  of  view,  one  of  the  most 
important  items  in  the  construction  of  a  new  roadbed  is 
that  of  ties.  Year  by  year,  as  the  demand  increases,  the 
supply  gradually  decreases,  and  the  cost  advances  in  propor- 
tion to  the  enormous  consumption.  To  put  down  a  tie  on 
a  roadbed  that  would  last  a  generation,  would,  a  few  years 
ago,  have  been  considered  an  impossibility.  But  experiment 
and  experience  have  now  perfected  a  system  whereby  this 
can  be  accomplished.  This  is  known  as  the  Howard  System 
of  vulcanizing  lumber.  At  the  Toronto  plant  of  the  Lumber 
Vulcanizing  Corporation  of  Canada,  Limited,  demonstra- 
tions have  recently  been  made  before  prominent  railroad 
men  and  lumbermen  of  the  United  States  and  Canada, 
whereby  the  ordinary  railroad  tie  can  be  taken  by  them 
pui  tlirouj^li  the  Howard  process  and  made  practically  to 
withstand  all  wear  and  tear  of  time.  This  firm  states  that 
on  the  Erie  Railroad  ties  thus  treate<l  .nid  laid  in  18S2  are 
lo-day  as  fresh  as  newly-cut  timber  and  hold  ibe  s])ikcs  well. 


A    New    Winnipeg    Factory 
A   new   conip;niy    to   be   known   as   the    Reliance    Electric 
Manufacturing    Company,    composed    of    western    men.    has 
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commenceil  operations  at  259  Sniitli  street,  Winiiipeg.  The 
company  are  manufacturing  a  liigli  grade  dry  cell  and  have 
e_ngaged  the  services  of  a  dry-cell  expert  high  up  in  this 
class  of  work.  Together  with  the  manufacture  of  dry-cells, 
the  new  company  is  also  manufacturing  a  full  line  of  steel 
cabinets  and  boxes,  together  with  pane!  boards,  switches, 
and  switchboards,  of  the  most  up-to-date  designs.  The 
have  installed  in  their  factory  the  very  latest  machinery  and 
apparatus  for  the  manufacture  of  these  different  lines,  and 
are  in  a  position  to  turn  out  a  large  quantity  of  work.  They 
have  a  competent  engineering  staff,  and  are  therefore  in  a 
position  to  handle  the  many  difTerent  arrangements  and  de- 
signs of  switchboards,  etc.,  which  may  be  presented  to 
them.  Mr.  Charles  T.  Mitchell,  the  well-known  electrical 
contractor,  has  recently  severed  his  connection  with  the 
Mitchell-Gray  Electric  Company,  and  is  the  manager  of  the 
new  company. 

Large  Montreal  Order  for  Conduit. 

The  Montreal  L.  H.  &  P. 
Company  have  just  placed 
an  order  with  Mr.  B.  S. 
Barnard,  of  New  York,  for 
upwards  of  1,000,000  duct  ft. 
of  conduit  as  made  by  his 
company,  the  Clermont  Sew- 
er Pipe  Company,  Pennsyl- 
vania, U.S.A.  Mr.  Barnard 
was  one  of  the  original  mak- 
ers of  conduit  in  the  United 
States  and  has  been  interest- 
ed and  identified  with  sev- 
eral of  the  leading  clay  com- 
panies, and  on  January  1st 
was  taken  in  with  the  Cler- 
mont Sewer  Pipe  Company, 
of  Clermont,  Penn.,  occupy- 
ing the  position  of  vice-pres- 
ident and  manager  of  sales,  in  charge  of  their  New  York 
office.  Mr.  Barnard  has  supplied  the  Bell  Telephone  Com- 
pany of  Canada  continually  for  twelve  years,  and  for  the 
best  part  of  this  period  he  has  supplied  the  Montreal  Light, 
Heat  &  Power  Company,  the  Westmount  Corporation,  the 
Cataract  Power  Company,  of  Hamilton,  Niagara  Falls 
Power  Company,  and  the  Toronto  Electric  Light  Company. 
Later  advices  state  that  the  Bell  Telephone  Company  has 
just  placed  its  1911  conduit  order,  amounting  to  1,115,000 
feet,    with    this    same    company. 


Manitoba    a    small    portion,    and    with    Saskatchewan    almost 
one-half  of   the   year's   requirements. 


S.  Baruai'd 


The  Blackburn  Ground  Clamp 

The  accompanj'ing-  cut  represents  the 
Blackburn  Ground  Clamp  for  lighting 
and  power  circuits,  which  is  manufactur- 
ed by  the  Blackburn  Specialty  Company, 
of  Cleveland,  Ohio.  This  clamp  is  ad- 
justable, has  a  removable  copper  lug. 
can  be  attached  (|uickly,  is  simple  and 
economical  and  is  approved  by  the  Un- 
derwriters. 

The  lug  is  drilled  for  a  No.  4  ground 
wire,   and   is   tinned  ready  for   soldering, 
while  the  fiat  end  with  boss  is  milled  to 
give  a  clean   smooth  contact   service  on   which   to  clamp   the 
band. 


Large  Contracts   Closed 

The  Winnipeg  ()flice  of  the  I'.ngcnc  J,  I'liillips  Electrical 
Works,  r^imited,  through  its  wesUrn  manager,  Mr.  W.  H. 
Reynolds,  announces  the  closing  of  the  following  contracts: 
with  Saskatoon,  for  one-half  of  their  year's  requirements; 
with    the    Alberta    governnunt    more    than    one-third,    with 


Electrically  Operated  Portable  Drill 

The  cut  shown  represents  an  electrically  operated  radial 
drill  recently  placed  on  the  market  by  the  Lamb  Electric 
Company  of  Grand  Rapids,  Mich.  The  motor  is  designed 
for  operation  at  either  110  or  220  volts  d.c.  or  a.c,  60  cycles. 
The  specifications  follow — capacity  in  steel,  1  inch  and 
smaller,  operated  in  any  position,  extreme  height  40  inches, 
greatest  height  from  spindle  to  base  28  inches,  distance  from 
column  to  centre  of  spindle  a',^   inches,  column  is  2^  inches 


diameter,  made  of  steel  tubing,  liole  in  spindle  No.  3  Morse 
taper,  travel  of  spindle  5  inches,  operated  by  rack  and  pin- 
ion which  in  turn  is  operated  by  a  worm  and  gear,  two  speeds 
furnished. 


Winnipeg    Office    of    Dongan    Manufacturing    Company 

The  Dongan  Electric  Manufacturing  Company,  manu- 
facturers of  electrical  measuring  instruments,  announce  the 
opening  of  an  agency  with  the  Tri-Provential  Electrical 
Supply  Company,  of  Winnipeg,  Manitoba;  Mr.  J.  Suttie, 
manager.  Their  line  consists  of  switchboard  and  portable 
ammeters  and  voltmeters  of  the  electro-magnetic  and  D'Ar- 
sonval  type  suitable  for  both  large  and  small  installations. 
.At  present  their  main  office  and  factory  are  located  at  Al- 
bany, N.Y.  .'\fter  May  first  the  plant  will  be  transferred  to 
I.j-IT    E.    Woodbridge    Street,    Detroit,    Mich. 


Escher-Wyss  Open  Canadian  Office 

Escher-Wyss  &  Company,  Zurich,  Switzerland,  announce 
that  owing  to  the  increased  development  of  their  water 
ttn-l)ine  business  in  Canada,  they  have  decided  to  establish 
an  olfice  in  the  Lumsdcn  Building,  Toronto,  of  which  their 
chief  engineer.  Mr.  Heyerdahl,  will  be  in  charge.  The  Can- 
adian office  is  authorized  to  submit  tenders,  and  all  enquiries 
.ulilressod  thereto  will  receive  careful  and  immediate  atten- 
tion. 
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Rail  Joints  by  Termit  Process 
The  cut  shown  herewith  indicates  a  rail  joint  made  ac- 
cording to  the  Tliermit  process  of  welding,  as  perfected 
by  the  Goldschniiilt  Thermit  Company,  of  New  York.  The 
process  consists  brielly  in  surrounding  the  ends  to  be  weld- 
ed together  with  a  brass  mould  into  which  very  hot  thermit 
steel  is  poured.  The  molten  steel  melts  the  ends  of  the  rails 
and  amalgamates   with   them   so   as   to   form   a   single  homo- 


geneous mass  when  cooled.  The  jointing  of  fractures  up  to 
13  inches  in  diameter  is  frequently  accomplished  with  quite 
satisfactory  results.  This  process  has  been  used  success- 
fully in  welding  crank  shafts  of  great  size,  iroUey  rails  as 
shown,  broken  wheels,  broken  bearings,  etc.  Thermit  steel 
is  also  frequently  used  with  great  saving  of  time  in  the 
making  of  castings. 


Water  Turbine   Plant   at   Wangen,   Switzerland 

The  Escher  Wyss  &  Company  have  just  issued  a  liook- 
!et  dealing  with  a  description  of  their  water  turbine  plant  at 
the  Hydro-electric  power  station  at  Wangen  on  the  Aare 
river,  Switzerland.  This  pamphlet  is  issued  from  the  Can- 
adian office,  Lumsden  Building,  Toronto.  The  development 
is  a  low  head  9,000  h.p.  plant.  The  turbines  are  the  four 
runner  multiple  type  of  which  six  will  be  installed.  The 
head  will  vary  between  24  and  .10  feet.  The  pamphlet  is 
well  illustrated,  showing  construction  views  of  the  power 
house  and  cross  sections  of  the  constructed  plant. 


1)00  h.p.  at  this  i)oint  which  lit  intends  to  develop  as  quick- 
ly as  possible.  It  is  reported  that  Mr.  McGibbon  is  acting 
in  conjunction  with  the  interests  which  control  the  Canadian 
Light  &  Power  Company,  which  in  turn  are  closely  connect- 
ed with  the  Montreal  Street  Railway,  but  the  exact  relation 
between    these   forces   has   not  yet  been   made   clear. 


Colored  Lights  for  Coronation  Festivities 
A  pamphlet  has  just  been  issued  by  Griifiths  Bros.  & 
Company,  London,  through  their  Canadian  agents,  Solomon 
&  Spielmann,  33  St.  John  street,  Montreal.  This  pamphlet 
describes  a  preparation  for  coloring  electric  lamps,  called 
"Shadolite."  It  is  very  durable,  and  easily  applied.  I>iit  can 
be  removed  by  methylated  spirits  or  alcohol.  In  view  of 
the  approaching  C^oronation  festivities  Sliadoliu-  will  be 
found  very  effective  for  lamp  decoration.  It  is  claimed  by 
the  manufacturers  that  glass  stained  by  this  pre  p.nalinn  can 
only  be  distinguished  with  ililliculty  from  glass  stained  in 
manufacture. 


Trade  Publications 

J.  M.  Linolyte  System  of  Lighting — booklet  by  the  H. 
\V.  Johns-Manville  Company,  New  York,  describing  and  il- 
lustrating their  linolite   carbon   and   tungsten   lamps. 

Bell  Motors — Bulletin  133  by  the  Bell  Electric  Motor 
Company,  of  Garwood,  New  Jersey,  describing  the  Bell 
Automatic    single-phase    repulsion    induction    motors. 

Insulating  Varnishes — A  booklet  issued  by  the  Griffiths 
Bros.  &  Company,  through  their  Canadian  agents,  Solomon 
&  Spielmann,  33  St.  John  street,  Montreal,  descriptive  of 
insulating  varnishes,   enamels,   paints,   etc. 

Factory  Lighting— A  booklet  issued  by  the  Nernst  Lamp 
Company,  Pittsburg,  by  their  Toronto  office.  The  illumina- 
tion of  numerous  factories  by  these  lamps  is  described  and 
illustrated  and  much  general  information  on  proper  illumina- 
tion  of   large   buildings   is   given. 

Protected  Rail  Bonds  and  Tools — Catalogue  No.  4,  is- 
sued by  the  Electric  Service  Supplies  Company  in  three 
volumes.  (1)  Electric  Railway  Overhead  Line  and  Track 
Supplies;  (3)  Electric  Car  Equipment  and  Supplies;  (3) 
Electric   Supplies    for    Mine    and    Industrial    Haulage. 

Garton-Daniels  Lightning  Arresters — 1911  catalogue  is- 
sued by  the  Electric  Service  Supplies  Company,  Chicago, 
descriptive  of  their  various  types  of  lightning  arresters. 
These  arresters  with  their  connections  are  described  very 
fully  and  much  valuable  information  of  a  general  kind  is 
contained  throughout  the  booklet. 

Manual  for  Engineers.  The  Sangamo  Electric  Company, 
Springfield,  Illinois,  have  issued  a  Pocket  Data  Book  which 
contains  a  great  deal  of  valuable  engineering  information 
for  mechanical  and  electrical  engineers.  The  reference 
tables  are  conveniently  arranged  and  the  manual  should 
prove  of  much  value  to  the  recipients. 

Electric  Supplies — general  catalogue  number  3,  issued 
by  the  Central  Electric  &  School  Supply  Company,  36  Ade- 
laide street  west,  Toronto.  An  unusually  complete  catalogue 
of  electrical  supplies,  covering  400  pages  of  well  illustrated 
matter,  bound  in  stiff  covers.  This  is  one  of  the  most  com- 
]irehensive   and   useful    catalogues   we   have   seen   distributed. 


Cedar  Rapids  Development 
There  is  apparently  much  differcnse  of  opinion  as  yet 
as  to  the  exact  amount  of  i)ower  capable  of  being  developed 
at  Cedar  Rapids,  the  water  power  recently  purchased  by 
Mr.  D.  Lornc  Mcfiibbon,  of  Montreal.  Mr.  McCiibbon's 
plans  are  not  yet   matured,  Inu   he   stales   that    there   is    l.'iO,- 


Roberts'   Patent  Climber 

The  accompanying  cut  shows  a  new 
pole  climber  manufactured  by  the  Osh- 
kosh  Tool  Company,  Oshkosh,  Wis. 
I'lie  entire  climber,  including  the  spur, 
is  forged  by  a  special  process  from 
one  piece  of  crucible  tool  steel.  The 
siiur  is  set  just  right  for  easy  climbing 
ur  comfortable  walking.  It  is  possible 
to  walk  over  rough  ground  or  gravel 
without  dulling  the  point  or  on  a  tin 
riKif  without  piercing  the  tin.  The 
sinir  is  so  shaped  and  tempered  as  to 
quickly  get  a  solid  hold  on  the  pole  and 
still  be  pulleil  <uit  easily.  The  straps 
lit  smoothly  around  the  foot.  .\  little 
ring  docs  it.  This  climber  is  nut  only 
comfortable  but  the  straps  will  last 
twice  as  long  because  there  is  no  fnUl 
ur    friction. 
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Trailer  Car  for  Metropolitan  District  Railway,  London 


Brush  Car  and  Truck  for  Shanghai  Tramways  Co. 


All  Steel  Trailer  Car  for  Groat  Northern  iV:  Piccadilly  Railway.  London 


Aberdeen,  Sask. 

The  town  telephone  system  will  be 
completed  in  a  few  days,  and  in  connec- 
tion with  the  two  rural  lines  already 
working  and  three  others  to  be  installed 
this  summer,  will  give  Aberdeen  and  dis- 
trict  a   complete   system. 

Bayfield,  Ont. 

The  Ontario  West  Shore  Railway 
Company  is  in  negotiation  with  the 
council  of  Bayfield  in  connection  with 
the  proposed  extension  of  the  railway 
south    from    Goderich    to    this    place. 

Berlin,   Ont. 

A  portion  of  the  Gait,  Preston  and 
Hespeler  Railway  is  now  being  operated 
by  Niagara  power  supplied  from  the 
municipal  sub-station  here. 

Bowmanville,  Ont. 

The  by-law  authorizing  the  sale  of  the 
town's  electric  light  plant  and  franchise 
to  the  Seymour  Light  &  Power  Com- 
pany for  $16,000.  carried  by  a  good  ma- 
jority. A  second  by-law  to  grant  a  fi.xed 
assessment  of  .$5,000  to  the  Seymour 
Light  &  Power  Company  for  ten  years 
was  defeated. 

Brandon,  Man. 

.\  by-law  will  be  sulmiitted  to  the  rate- 
payers asking  authority  to  spend  $300,- 
000  in  the  construction  of  a  municipal 
street  railway  system. 

It  is  not  expected  that  the  proposed 
street  railway  can  be  ready  for  opera- 
tion  inside   of  eighteen   months. 

Brockville,  Ont. 

Eastern  Ontario  municipalities  from 
Xapanee  to  Morrisburg  have  already 
.subscribed  for  8,125  horse  power  on  the 
terms  announced  by  Hon.  .^.dam  Beck, 
chairman  of  the  Ontario  Kydro-electric 
Commission.  It  is  proposed  to  develop 
the  power  at  Waddington,  N.Y.  A 
transmission  line  from  that  place  to  Og- 
densburg  may   be   built  this   summer. 

The  light  commissioners  are  contem- 
plating a  radical  reform  to  have  the  ser- 
vice wires  for  the  electric  light  enter 
from  the  rear  of  buildings  instead  of 
from  the  front.  This  will  permit  the  re- 
moval of  wires  and  eventually  the  poles, 
from  the  streets.  Manager  Wilkinson 
is  now  inspecting  the  ground  with  a 
view  of  making  a  start  in  the  change, 
which  will  probably  begin  in  the  busi- 
ness section. 

Calgary,   Alta. 

The  new  steam  plant  i"  Victoria  Park 
capable  of  developing  about  900  h.p.  is 
now  in  operation.  For  the  present  it  will 
be  used  to  carry  the  street  car  load. 

City  Solicitor  Moffat  has  been  instruct- 
ed to  notify  the  Calgary  Power  Com- 
pany that  the  city  is  ready  to  take  the 
jjower  from  the  hydro-electric  plant  at 
Horseshoe    Falls. 

Tenders  for  the  city's  supply  of  wire 
for  the  coining  season  has  been  awarded 
to  the  Canada  General  Fllcctric  and  Gen- 
eral Supplies,  Limited.  Their  tenders 
were  the  same:  F"or  No.  8  to  4-0,  $17.20 
per  hundred;   and   for   No.   10,  $18.20. 

Power  and  light  rates  will  be  very 
materially  reduced  when  hydro-electric 
energy  reaches  the  city.     Lighting  rates 


will  be  reduced  from  11  to  9  cents  per 
kw.h.,  with  the  usual  10  per  cent,  dis- 
count. Power  rates  will  be  as  follows: 
up  to  750  kw.h.,  2c.;  751  up  to  1,750  kw.h., 
18-lOc.;  1,751  up  to  :i,500,  lO-lOc;  3,501 
up  to  12,500,  13-lOc.;  12,501  up  to  25,- 
000,  1  1-IOc.  Ten  per  cent,  discount  on 
all   rates. 

Contract  for  equipment  for  the  elec- 
trical plant  at  Victoria  F'ark  were  re- 
commended as  follows:  a  1600  k.w.  tur- 
bo-generator set  from  the  AUis-Chal- 
mers- Bullock  Company,  $41,965.  This  is 
to  be  installed  and  in  operation  by  Aug- 
ust 22  next  under  a  bond  of  $5,000;  The 
Belliss-Morcom  Company  tendered  for 
a  1500  k.w.  generator,  but  could  not  de- 
liver it  before  ten  months.  Gorman, 
Clancey  &  Grindley's  tender  for  a  2-ton 
crane  at  a  cost  of  $3,190.  The  Canadian 
Westing-house  Company  for  a  100  k.w. 
exciter  for  $4,300,  the  lowest;  the  AUis- 
Chalmers- Bullock  Company  will  have 
charge  of  removing  and  re-erecting  the 
old  boilers  from  the  power  house  in  the 
west  end  to  Victoria  park,  and  such 
necessary  work  as  is  required,  at  a  cost 
of    $36,790. 

Cranbrook,  B.C. 

The  Cranbrook  Electric  Light  and 
Power  Company  now  have  considerable 
power  for  sale  for  industrial  purposes, 
there  being  available  upwards  of  600 
horse  power. 

Dartmouth,  N.S. 

A  company  is  seeking  incorporation 
with  a  view  to  building  an  electric  rail- 
way in  Dartmouth  out  to  Cow  Bay.  A. 
C.  Pyke  is  interested.  Robert  Stanford, 
owner  of  Cow  Bay  Beach,  is  one  of  the 
incorporators. 

.-\  bill  has  been  introduced  in  the  lo- 
cal legislature  to  incorporate  the  Dart- 
mouth &  Cow  Beach  Electric  Railway 
Company  for  the  purpose  of  construct- 
ing and  operating  an  electric  railway  in 
this  town.  The  company  also  asks  to  be 
allowed  to  sell  power. 

Edmonton,  Alta. 

The  city  council  has  finally  decided 
upon  terms  of  agreement  with  the  In- 
ternational Heating  &  Lighting  Com- 
pany, of  Cleveland,  for  a  franchise  to 
manufacture  and  distribute  artificial  gas, 
and  a  by-law  will  be  submitted  to  the 
ratepayers  next  month.  The  franchise 
is  for  25  years,  the  city  retaining  the 
right  to  purchase  by  the  end  of  that  time 
and  every  five  years  thereafter.  The  in- 
itial price  fixed  by  the  agreement  is 
$1.65.  The  company  guarantees  to  sup- 
ply gas  within  IH  months.  Their  invest- 
ment in  the  city  will  be  over  half  a  mil- 
lion dollars.  Edmonton  at  tlie  present 
time  is  the  largest  city  on  the  conliiu-nt 
which   is   without   a   gas   supply. 

Fernie,  B.C. 

Latent  information  is  to  the  effect  that 
the  15ull  kiver  Power  Company  arc  dis- 
posing of  their  interests  to  an  English 
syndicate  which  is  reported  to  be  ar- 
ranging   to    acquire    Elko    power    also. 

Fort  William,  Ont. 

At  a  recent  joint  meeting  of  the  street 
railway  boards  of  Port  Arthur  and  this 


city,  the  question  of  establishing  a  muni- 
cipal car  factory  was  discussed.  Failing 
this  an  attempt  will  be  made  to  interest 
private  capital. 

The  commissioners  of  the  joint  street 
railway  board  seem  to  be  in  favor  of 
having  the  car  works  established  here. 
Commissioner  Fortune  submitted  a  re- 
port on  the  plant  which  he  proposed 
should  be  built  by  the  city. 

W.  L.  Bird,  manager  and  secretary  of 
the  Kaministwkia  Power  Company  Lim- 
ited, writes  that  contracts  in  connection 
with  the  extension  of  power  plant  at 
Kakabeka  Falls  have  been  awarded  as 
follows:  John  Inglis,  Toronto,  pen- 
stocks; waterwheels,  J.  M.  Voith,  gen- 
Canada  General  Electric,  electrical 
equipment;  Steel  Company  of  Canada, 
copper  wire.     Estimated  cost,  $200,000. 

Fredericton,  N.B. 

.\  bill  has  been  introduced  in  the  lo- 
cal house  incorpoiating  the  St.  John 
River  Electric  Power  Company,  it  is 
the  intention  of  the  company  to  develop 
a  water  power  on  the  St.  John  River, 
near  the  mouth  of  Pokiok  stream  and 
transmit  to  St.  John  (100  miles),  Fred- 
ericton (30  miles),  and  other  neighbor- 
ing   towns. 

The  24-hour  service  inaugurated  some 
months  ago  by  the  Gas  Light  Company 
is  reported  as  not  paying  expenses  dur- 
ing the  daylight  hours.  An  attempt  is 
being  made  to  materially  increase  the 
day  load  by  having  manufacturers  and 
others  install  power  apparatus  of  differ- 
ent kinds.  Failing  this  the  day  service 
will  be  discontinued. 

Hull,  Que. 

City  Engineer  Chene  is  preparing  es- 
timates of  the  cost  of  erection  of  a  nurn- 
ber  of  lamps  similar  to  those  in  use  in 
Ottawa    for   lighting   the    streets. 

It  is  understood  that  the  extension  of 
the  Hull  Electric  Railway  to  Chelsea  will 
be  proceeded  with  this  year.  Prepara- 
tory to  this  the  Hull  Electric  Company 
are  building  car  sheds  at  Hull  Junction 
which  will  cost  about  $25,000. 

Ingersoll,    Ont. 

This  town  will  install  250  100-watt 
tungsten   lamps   for   street   lighting. 

Lethbridge,  Alta. 

It  is  proposed  to  commence  opera- 
tions on  a  street  railway  system  which 
will  require  the  supply  of  new  boilers, 
alternating  -  current  generating  unit, 
about  1,500  k.v.a.  capacity,  and  a  rotary 
converter  set.  Arthur  Keid,  superin- 
leiulent. 

The  city's  electric  light  and  power 
|)laiit  was  operated  during  the  year  1910 
:it  a  net  profit  of  $,;o,S(i4.52.  The  total 
receipts  of  the  plant  for  the  year  were 
$S6,22).30  anil  tlie  expenditures,  includ- 
ing debentures,  interest  and  sinking 
fund    ai)p(irtioiinieiils.    $;)5,:i56. 

London,  Ont. 

'I'lie  water  coniinissioner>  may  join 
with  the  city  in  having  an  electrical  in- 
spector named  for  the  city  of  London. 

It  will  be  necessaiy  to  purchase  two 
new    transformers       for      the      Niagara 
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power  station  on  Horton  street.  Super- 
intendent Glaubitz. 

The  Hydro-electric  engineers  are  wir- 
ing houses  for  whi<  h  payment  is  to  be 
made  on  the  insta'nient  plan.  This 
would  appear  to  be  the  most  ingenious 
use,  to-date,  of  the  pay-as-you-please 
system. 

At  a  recent  meeting  of  trie  city  coun- 
cil Aid.  Wilson  gave  notice  that  at  the 
next  meeting  of  the  council  he  would 
move  that  the  provisions  of  By-law  No. 
916,  relating  to  the  London  Street  Rail- 
way Company,  be  enforced.  Aid.  Wil- 
son claims  that  the  service  is  not  up  to 
standard. 

The  London  Street  Railway  Company 
are  installing  new  headlights  on  their 
cars  to  conform  with  the  agreement 
made  with  the  board  of  works  some  time 
ago.  The  new  lights  are  directly  under 
the  vestibule  windows,  and  are  of  greater 
candle-power  than  the  old  lights  that 
were  placed  on  top  of  the  car. 

Judgment  has  been  given  by  the  On- 
tario Railway  and  Municipal  Board  on 
the  application  of  Wm.  Kerley,  of  St. 
Thomas,  to  sue  the  London  and  Lake 
Erie  Railway  and  Transportation  Com- 
pany for  operating  cars  on  Sundays. 
The  application  is  granted,  and  the  Sun- 
day car  case  will  be  tested  in  the  courts. 

The  transfer  of  the  London  Street 
Railway  System,  the  London  Electric 
Light  plant  and  the  London  &  Lake 
Erie  Railroad  to  interest's  very  closely 
associated  with  Mackenzie  &  Mann  is  a 
reasonable  possibility  of  the  near  future. 
It  is  quite  possible  too,  that  the  same 
group  will  take  over  the  franchises  now 
held  by  the  People's  Railway  Company. 

Montreal,  Que. 

The  water  power  known  as  Cedar 
Rapids,  situate  on  the  St.  Lawrence 
River  27  miles  downstream  from  Mont- 
real, has  been  purchased  by  interests  as- 
sociated with  Mr.  D.  Lome  McGibbon. 
In  the  neighborhood  of  15,000  h.p.  may 
l)e  developed  here. 

Interests  opposed  to  the  damming  of 
the  Long  Sault  Rapids  have  decided  that 
if  the  navigation  of  the  St.  Lawrence  is 
to  be  preserved  energetic  measures 
must  immediately  be  taken  to  fight  the 
project  at  Washington,  and  arrange- 
ments have  been  made  to  prepare  for 
a  lengthy  campaign  against  the  proposal. 
The  announcement  is  made  that  Hon. 
Clifford  Sifton,  chairman  of  the  Can- 
adian Conservation  Commission,  is  pre- 
pared to  subscribe  a  sum  equal  to  that 
contributed  by  any  individual  or  cor- 
poration in  this  city  or  elsewhere.  Some 
of  these  amounts  will  in  all  probability 
be  large.  Although  the  scheme  receiv- 
ed a  setback  at  the  hands  of  the  last 
United  States  Congress,  there  is  now 
no  doubt  that  another  bill  will  be 
brought  up  at  the  present  extra  session 
at  Washington  and  another  determined 
effort  made  to  railroad  the  measure 
through  at  the   .American   capital. 

Moose   Jaw,   Sask. 

The  contract  for  the  building  of  the 
power  house  and  tar  sheds  for  the 
Moose  Jaw  Electric  Railway  has  been 
awarded   to   Navin    Bros.,  of  this   city. 

It  is  definitely  announced  that  a  partial 
street  car  service  will  be  operated  here 
in  about  four  weeks,  using  city  power 
until  the  company's  power  house  is 
erected.  The  rails  were  laid  last  year, 
and  cars  are  en  route. 


Nelson,  B.C. 

The  Nelson  Street  Railway  Company 
are  asking  the  citizens  to  subscribe  for 
another  .$10,000  worth  of  stock  for  ex- 
tensions. 

New  Westminster,  B.C. 

After  thirteen  years'  service  with  the 
British  Columbia  Electric  Railway  Com- 
pany, Mr.  D.  J.  Stewart,  local  manager 
for  the  company  at  New  Westminster, 
has  retired  from  the  service. 

Oak  Bluff,  Man. 

A  large  and  representative  meeting  of 
ratepayers  of  Macdonald  municipality 
having  met  to  discuss  the  feasibility  of 
a  street  car  service  for  the  municipality 
appointed  a  deputation  consisting  of 
over  thirty  landowners  and  ratepayers 
to  interview  the  council  at  its  next  meet- 
ing and  ask  for  its  support  in  approach- 
ing the  proper  parties  for  the  proposed 
service. 

Ottawa,  Ont. 

The  street  railway  will  be  extended 
from  High  street  to  Algonquin  street 
on  Red  River  Road,  4,000  feet,  as  soon 
as  material   is  received. 

The  Railway  Commissioners  have 
been  considering  an  application  from  the 
Bell  Telephone  Company  that  they  be 
allowed  to  raise  their  rates  between 
Sarnia  and   Detroit. 

A  citizen  of  this  city  commenting  on 
an  incident  which  recently  occurred  on 
the  Ottawa  Electric  Railway  system 
gives  it  as  his  opinion  "that  Ottawa  is 
particularly  fortunate  in  having  such 
careful  motormen  and  courteous  conduc- 
tors on   her  street  cars." 

One  of  the  handsomest  electric  cars 
ever  seen  on  the  streets  of  Ottawa  was 
tried  out  here  recently.  The  car,  which 
was  one  of  six  ordered  for  the  Moose 
jaw  Electric  Railway  Company  from  the 
Ottawa  Car  Company,  will  be  shipped 
to  its  western  home  in  about  two  weeks. 

One  of  the  resolutions  passed  at  a  re- 
cent meeting  of  the  allied  trades  and 
labor  council  read,  "To  extend  the  fran- 
chise of  the  street  railway  company 
would  be  unwise,  but  if  satisfactory 
terms  can  be  made  for  the  city  to  pur- 
chase the  system,  it  is  a  duty  to  regain 
possession  of  our  streets  and  to  cheapen 
the    means    of   transportation." 

The  street  railway  extension  commit- 
tee will  recommend  to  council  that  the 
street  railway  line  be  extended  to  the 
cemeteries  by  St.  Patrick  street.  By 
having  a  single  track  no  bridges  would 
need  widening  and  the  grading,  etc., 
would  cost  about  $14,500,  while  to  go 
by  Montreal  road,  two  bridges  would 
be  necessary,  which  would  cost  about 
$70,000. 

\  large  meeting  of  those  interested  in 
the  Ottawa,  Smith's  Falls  and  Kingston 
Electric  Railroad  was  held  recently. 
Messrs.  F.  .'\.  Henev,  of  Westboro;  W. 
Kidd,  of  Burritt's  Falls;  J.  F.  Caldwell, 
of  City  View:  G.  I.  Dickinson,  of  Mano- 
tick,  and  Geo.  Boyce.  of  Merrivale,  were 
appointed  provisional  directors  to  can- 
vas the  country,  call  meetings  and  raise 
funds  for  the  construction  of  the  rail- 
road. 

Twenty  new  pay-as-you-enter  cars 
will  be  put  on  the  Britannia  line  this 
spring.  These  cars  arc  larger  than  the 
Bank  street  cars,  accommodating  forty- 
four  people.  The  interior  will  be  fin- 
ished in  cherry  wood,  with  electric  heat- 


ers under  each  seat,  with  two  folding 
doors  on  the  rear  vestibule,  together 
with  a  seat  for  the  conductor.  The  sat- 
tionary  cabinet  fare  box  will  be  used  on 
these   cars. 

After  negotiations  extending  over  a 
period  of  some  weeks,  the  committee 
of  the  Commercial  Telegraphers'  Union, 
representing  the  telegraph  operators 
employed  by  the  G.  N.  W.  Company,  has 
been  advised  by  the  Department  of 
Labor  that  its  request  for  a  board  of 
conciliation  and  investigation  has  been 
granted.  Mr.  David  Campbell,  Toronto, 
has  been  appointed  to  represent  the 
men's  interests  on  the  board. 

Port  Arthur,  Ont. 

Secretary  Wilson  estimates  that  the  in- 
creased revenue  of  the  street  railway 
due  to  the  establishment  of  the  pay-as- 
you-enter  system  amounts  to  about  5 
per  cent. 

Prince  Albert. 

The  price  of  electric  light  has  been  re- 
duced  from   lOyi   to  914   cents  per  kw.h. 

Prince  Rupert,  B.C. 

The  city  council  are  considering  the 
best  means  of  increasing  their  supply 
of  electrical  energy.  A  water  develop- 
ment  is   being  discussed. 

Port  Moody,  B.C. 

The  town  is  now  electrically  lighted 
by  the  British  Columbia  Electric  Rail- 
way Company. 

Quebec,  Que. 

Orders  have  been  placed  for  fifty 
freight  cars  of  the  Gondola  type,  60,- 
000  lbs.  capacity,  by  the  Quebec  Rail- 
way,   Light,    Heat    &    Power    Company. 

We  are  informed  that  the  Quebec 
Railway.  Light.  Heat  &  Power  Com- 
pany, Limited,  have  awarded  contract 
for  construction  of  the  double-track 
electric  railway  from  Beauport  Station 
to  Montmorency  Falls  Park  at  Kent 
House,  a  distance  of  ;s.3  miles.  The 
railway  will  be  rock-ballasting  through- 
out, all  80-lb.  A.  S.  C.  E.  steel  rails,  and 
the  work  is  to  be  completed  by  June 
30th.  J.  G.  Brill  Company,  Philadelphia 
Car-builders,  have  suppKed  ten  opeh 
single-truck  car  bodies  for  the  Quebec 
County  Railway.  C.  E.  A.  Carr,  gen- 
eral manager. 

Regina,  Sask. 

Different  schemes  of  street  lighting 
are  being  discussed  thoroughly  before 
any   decision   is   reached. 

The  by-law  granting  the  city  council 
the  sum  of  $50,000  for  the  completion 
of  power  plant  was  approved  by  the 
ratepayers.  The  city  will  now  be  in  a 
position  to  treat  with  the  C.  P.  R.  in 
the  matter  of  furnishing  power  to  shops. 

Tenders  addressed  to  S.  P.  Porter, 
deputy  minister  railways,  telegraphs  and 
telephones,  will  be  received  until  April 
22nd  for  construction  of  the  following 
lines:  Moose  Jaw,  Swift  Current,  Aber- 
ncthy-Strassburg,  Saskatoon-Battleford, 
Wolseley-Windthorst,      Saskatoon  -  Big- 


Revelstoke,  B.C. 

It  is  understood  a  franchise  for  a 
street  railwaj'  system  has  been  promised 
a  newly  organizsd  group  of  financiers 
here  called  the  Dominion  Securities 
Company. 
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Ripley,  Ont. 

Tenders  addressed  to  Angus  Martyn, 
sec.-treas.,  will  be  received  until  May 
11th  for  construction  of  a  telephone  sys- 
tem in  the  Tp.  of  Huron.  Plans,  etc.,  at 
office  of  the  above. 

Ruskin,  B.C. 

It  is  expected  that  the  Western  Can- 
ada Power  Company  will  be  ready  to  de- 
liver 35.000  horse  power  in  New  West- 
minster. Vancouver  and  the  surrounding 
district  by  the  1st  of  July. 

Sandwich,  Ont. 

Robert  Stuart,  of  Detroit,  has  been 
given  a  lifteen-year  franchise  to  con- 
struct and  maintain  a  transmission  line 
in  Sandwich  to  connect  with  Essex. 
Kingsville.  Harrow  and  Leamington,  for 
the  purpose  of  operating  an  electric 
power  plant  here.  Operations  on  the 
plant  will  begin  at  once  and  the  work 
of  setting  the  poles  will  be  started  as 
soon  as  a  right-of-way  can  be  secured 
from  property  owners.  The  plant  will 
be  erected  on  the  old  Lagoon  Park  pro- 
perty. 

Saskville,  N.B. 

Local  men  with  backing,  it  is  reported, 
are  about  to  become  owners  of  the  N.  B. 
and  P.  E.  I.  Railway,  running  from  here 
to  the  Straits  of  Northumberland,  and 
will  put  on  electric  cars. 

Saskatoon,  Sask. 

A.  G.  Sangster,  electrician  and  muni- 
cipal engineer  of  Vancouver,  has  been 
appointed  as  electrical  superintendent 
of  Saskatoon.  It  is  expected  that  this 
year  will  see  a  doubling  of  the  power 
demand. 

Out  of  six  propositions  for  the  build- 
ing and  the  operation  of  a  street  railway 
system  in  Saskatoon,  the  special  com- 
mittee appointed  to  consider  offers  pre- 
sented a  report  recommending  that  the 
proposition  of  a  syndicate  represented 
by  Major  J.  F.  Hutcheson,  of  Ottawa. 
be  accepted.  There  was  considerable 
opposition  to  a  hasty  adoption  of  the 
report,  and,  after  much  discussion,  the 
matter  was  left  over  for  a  later  decision. 

It  has  been  decided  that  the  city  en- 
gineer should  secure  complete  informa- 
tion as  to  the  cost  of  installing,  operat- 
ing and  maintaining  a  street  railway  in 
Saskatoon  as  a  municipal  enterprise. 
The  information  to  be  considered  in 
conjunction  with  the  other  street  rail- 
way propositions.  Prof.  Greig  will  also 
prepare  a  report  on  the  relative  meth- 
ods of  producing  power  for  the  city's 
use. 

Selkirk,  Man. 

The  claim  <,i  the  Selkirk  Light  & 
Power  Company  to  a  perpetual  fran- 
chise in  this  town  has  finally  been  drcij)- 
ped  by  the  company.  It  is  very  likely 
the  VV.  S.  &  L.  W.  Railway  Company,  a 
subsidiary  of  the  Winnipeg  Street  Rail- 
way Company,  will  be  given  a  franchise 
to  supply  both  light  and  power. 

A  deputation  from  Selkirk  town  coun- 
cil waited  upon  Manager  Philliiis,  of  the 
Winnipeg  Street  Railway  Company,  to 
formally  request  an  offer  from  the  com- 
pany to  supply  Selkirk  with  electric 
light  and  power.  Mayor  Ross  has  stated 
that  at  first  Selkirk  would  require  about 
.500  horse  power  and  that  they  would 
like  prices  on  a  block  ot  power  which 
they  would  distribute  themselves  or 
would  consider  a  prfjposition  from  Win- 


nipeg to  deal  direct  with  power  users  of 
Selkirk  in  addition  to  supplying  the  cor- 
IKjration  with  needed  power  and  electric 
liglit   ffir   the   streets. 

Sherbrooke,  Que. 

The  Canadian  Westinghouse  Com- 
pany, of  Hamilton,  has  the  contract  to 
install  the  civic  lighting  plant  here.  The 
contract  is  worth  about  $40,000. 

Strathcona,  Alta. 

The  P.urnham-Frith  Electric  Com- 
pany, of  Edmonton,  will  open  a  branch 
store  in  this  city,  having  engaged  the 
ofiice  one  door  west  of  J  .G.  Tipton  & 
Son.   Whyte   avenue. 

Smith's  Falls,  Ont. 

The  route  map  of  the  Ottawa,  Smith's 
Falls  and  Kingston  Electric  Railway 
was  submitted  a  few  days  ago  to  the 
township  of  Montague  for  approval  of 
the  people  of  that  section.  The  map 
shows  the  line  running  on  the  north 
side  of  the  Rideau  river  up  from  Ottawa, 
through  Maiiotick.  Kars,  North  Rideau, 
Merrickville,  Kilmarnock,  to  Smith's 
Falls.  From  here  a  branch  line  is  pro- 
jected to  Lanark  village,  through  Perth. 

Sturgeon  Falls,  Ont. 

The  report  on  the  supplying  of  elec- 
tric power  and  lighting  and  water,  esti- 
mates the  outlay  for  such  at  $50,000. 
The  money  is  not  on  hand  for  such  an 
expenditure  and  the  council  are  consid- 
ering the  advisability  of  arranging  with 
some  company  to  erect  a  pumping  sta- 
tion, the  council  to  have  the  option  of 
purchase    when    practicable. 

St.   Boniface,  Man. 

A  club  has  been  organized  here  of 
men  connected  with  electrical  work  both 
in  St.  Boniface  and  Winnipeg.  City 
Electrician  Swain,  of  St.  Boniface,  was 
appointed  chairman,  and  Mr.  Mitchell,  of 
the  Mitchell  Electrical  Company,  secre- 
tary of  the  meeting.  The  following 
officers  were  elected:  Honorary  presi- 
dents. Mayor  Evans  and  Mayor  Bleau. 
Aldermen  Cusson  and  Lachance  of  St. 
Boniface,  and  Controllers  Waugh  and 
Cockburn  of  Winnipeg;  president,  Fred 
A.  Cambridge;  vice-president,  Mr. 
Swain;  secretary-treasurer,  Mr.  Schu- 
macher; executive  committee,  Mr.  Mc- 
Kittrick.  Mr.  McKenzie.  Mr.  Douglas 
and   Mr.   Langley. 

St.  John,  N.B. 

.\  Greek  confectioner,  found  guilty  of 
stealing  current  from  the  Street  Railway 
Company  by  short  circuiting  his  meter 
has  been  sentenced  to  pay  a  $1,000  fine 
and   spend   two  years   in  jail. 

St.  Thomas,  Ont. 

Niagara  power  was  turned  on  by  the 
Hon.  .'\dam  Beck  on  March  36.  This 
city  is  the  most  remote  point  in  On- 
tario  receiving   Niagara    power. 

Mason  11.  Baker,  city  engineer,  has 
made  a  report  on  street  railway  condi- 
tions in  wiiich  he  estimates  the  cost  of 
phicing  the  system  on  a  proper  footing 
at  about  $05,000.  This  includes  the  pur- 
chase of  five  new  cars. 

The  following  are  the  estimates  of  the 
cost  of  proposed  street  railway  ini- 
provements  as  compiled  by  City  Engin- 
eer, Mason  H.  Baker:  Overhauling  Belt 
line,  $18,970;  overhauling  Wilson  avenue 
line.  $:i.lOO;  overhauling  G.  T.  R.  Station 
line,   $1,7.10;   repairing   present   cars,    $3,- 


.500;    three    new   cars,   $11,000;    total,   $:i4,- 
620. 

St.  Vital,  Man. 

Work    will    begin    this    sjiriiig    on    the 
municipal    electric    railway    here. 
Truro,  N.S. 

The  Board  of  Commissioners  of  Public 
Utilities  have  given  notice  that  on 
April  33  a  public  hearing  will  be  given 
the  complaints  against  the  Chambers 
Electric  Light  &  Power  Company  of  this 
place.    The  hearing  takes  place  in  Truro. 

Thessalon,  Ont. 

It  is  reported  that  this  municipality 
will  instal  an  electric  light  plant  and 
power   house. 

Toronto,  Ont. 

The  Ontario  Railway  and  Municipal 
Board  have  approved  of  the  construc- 
tion of  loop  on  Louisa  street. 

This  city  will  celebrate  the  arrival  of 
Niagara  power  by  a  banquet  and  recep- 
tion in  the  City  Hall  on  May  3. 

The  city  council  will  receive  tenders 
for  the  construction  of  a  system  of  tubes 
running  north  and  south  from  St.  Clair 
avenue    to    Front    street. 

The  city  of  Toronto  has  filed,  for  the 
approval  of  the  Ontario  Railway  Board, 
its  plans,  profiles,  and  books  of  reference 
for  the  proposed  street  railway  lines  on 
St.  Clair  avenue  from  Yonge  street  to 
the  G.  T.  R.  tracks,  and  on  Gerrard 
street  and  Coxwell  avenue,  from  Green- 
wood avenue  to  Main  street. 

The  City  Engineer  has  asked  author- 
ization to  purchase  meters  for  the  elec- 
trical department  in  the  open  market,  at 
a  probable  cost  of  $7,500.  Tenders  were 
called  for  the  supply  of  electric  meters, 
but  those  received  were  so  unsatisfac- 
tory to  the  department  that  the  engin- 
eers recommended  their  rejection. 

Controller  Hocken's  special  commit- 
tee on  street  railway  matters  recom- 
mends to  council  the  construction  of 
a  subway  from  the  Union  Station  to  St. 
Clair  avenue  for  the  use  of  radial  lines, 
the  city  engineer  to  be  instructed  to  pre- 
pare plans  at  a  cost  of  $5,000.  When  the 
plans  are  ready  tenders  are  to  be  ask- 
ed for.  If  a  tender  is  satisfactory  to  the 
city  council,  the  question  must  go  to  the 
people  on  January  1st  next  before  the 
contract  can  be  awarded. 

Application  has  been  made  to  the  On- 
tario Railway  and  Municipal  Board  by 
the  Toronto  and  York  Radial  Railway 
Company  for  approval  of  plans  and  pro- 
file of  a  proposed  deviation  of  the  south 
end  of  the  Metropolitan  division^,  west- 
erly off  Yonge  street  from  the  C.  P.  R. 
tracks  northerly  to  within  a  few  feet 
of  Balmoral  avenue.  This  application 
means  that  it  is  the  intention  of  the  rail- 
way to  entirely  remove  the  tracks  from 
Yonge  street  for  that  distance. 

.\t  the  annual  meeting  of  the  Toronto 
FJcctric  Light  (Company  an  offer  to  pur- 
chase the  assets  of  the  company  on  a 
basis  of  $i:i5  per  share  for  the  $1,000,000 
of  outstanding  stock  was  accepted  by 
a  majority  of  the  shareholders.  By  this 
transfer  the  three  interdeiH'udeiit  inter- 
ests, tlie  Toronto  Power  ('(uupany  (in- 
cluding the  developing  and  transmitting 
companies),  the  Toronto  Railway  Com- 
pany and  the  Toronto  Electric  Light 
Company,  all  come  under  the  control  of 
the  same  interest-. 

Because  tv.'o  c'auscs  of  tie  agree- 
ment made  '^elween  the  Bell  Telephone 
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Company  and  the  Township  of  St.  Vin- 
cent local  municipal  telephone  company 
practically  prevent  the  local  company 
from  connecting  its  system  with  the  sys- 
tem of  any  company,  person  or  persons 
operating  in  opposition  to  the  Bell  Tele- 
phone Company,  the  Ontario  Railway 
and  Municipal  Board  has  refused  to  ap- 
prove of  the  agreement,  and  has  so  noti- 
fied both  companies.  The  agreement 
forbids  the  local  company  to  transmit 
or  permit  transmission  of  messages  from 
any  telephone  system  with  which  it  at 
present  connects,  or  with  which  it  may 
in  future  connect  with  points  on  the  sys- 
tem of  the  Bell  Company. 

Vancouver,   B.C. 

The  Western  Canada  Power  Company 
is  asking  an  extension  of  time  to  com- 
mence delivery  of  power  in  this  city  to 
January  1st,  1912. 

Premier  McBride  has  definitely  de- 
clined to  undertake  the  work  of  install- 
ing a  prov-ncial  system  of  rural  tele- 
phones. 

It  is  said  the  Call  Automatic  Switch 
Company,  of  Denver,  Colorado,  have  de- 
cided to  organize  a  Canadian  cornpany 
in  Vancouver,  to  manufacture  railroad 
switches  and  particularly  the  Call  Au- 
tomatic   Switch. 

The  project  of  establishing  an  all- 
Canadian  telephone  line  of  communica- 
tion between  the  Kootenays  and  the 
Boundary  country  and  on  to  the  coast  is 
now  being  brought  to  the  attention  of 
the  boards  of  trade  of  British  Colum- 
bia. 

Messrs.  Chapman  &  Walker,  Limited, 
a  firm  of  electrical  and  engineering 
contractors  of  Toronto,  have  just  or- 
ganized a  branch  for  British  Columbia, 
and  have  opened  offices  and  warerooms 
in  the  Imperial  block  which  have  been 
placed  under  the  management  of  Mr. 
S.   H.   Excell. 

City  Electrician  McCrossan  has  sug- 
gested that  an  auxiliary  system  be  ar- 
ranged in  connection  with  the  fire 
alarm  and  police  patrol  systems,  private 
firms  being  allowed  to  connect  with  the 
city's  wires  on  payment  of  a  monthly 
rental  for  the  service.  The  rate  suggest- 
ed is  a  minimum  of  $5  per  month  for  the 
fire  alarm  connection  and  $10  for  the 
police  patrol  system.  It  is  stated  that  in 
Seattle,  where  the  auxiliary  system  has 
been  operated  for  several  years,  the  re- 
ceipts from  this  source  were  $11!, 000  last 
year. 

There  has  been  a  forty-five  per  cent, 
increase  in  the  tramway  traffic  for  the 
first  three  months  of  the  year  as  com- 
pared with  January,  February  and 
March  of  last  year.  The  figures  demon- 
strate an  increased  population  in  Vic- 
toria and  the  growth  of  the  residential 
districts.  The  comparative  statement 
for  the  three  months  a  year  ago  are  as 
follows: 

l'.)Il.  lUlO. 

January    .'■,4(;,()i)2         41,5,1,50 

February .522,990         .■i59,325 

March      .584,250  .■i65,437 


Total 1,653,H32      1,139,912 

Vernon,  B.C. 

The  Mayor  has  suggested  tlit  plan  of 
building  a  partnership  power  plant  with 
one  or  two  other  towns  in  this  neighbor- 
hood. Shuswap  Falls  would  be  the  prob- 
able point  of  development. 


Victoria,  B.C. 

The  city  council  has  decided  to  make 
the  following  purchases  of  appartus 
and  plant:  Thirty-five  thousand  feet  of 
:{-inch  fibre  conduit,  at  .$"..50  per  100  feet; 
50,000  feet  of  1-inch  galvanized  steel  con- 
duit, at  .$8.40  per  100  feet.  Tenders  will 
be  called  for  a  supply  of  150  cedar  poles; 
8.000  pounds  of  copper  line  wire;  1,000 
pounds  of  flexible  arc  cable;  1,000  glass 
insulators;  150  magnetic  arc  lamps  and 
cut  outs;  4.50  light  transformers,  and 
1-20  circuit  arc  switchboard. 

Windsor,    Ont. 

The  city  council  has  received  a  pro- 
position from  the  local  Street  Railway 
Company  ottering  to  supply  electrical 
energy  from  its  new  power  plant  in  con- 
nection with  the  plant  of  the  Canadian 
Salt  Company  at  a  rate  estimated  by  the 
company  to  be  equivalent  to  $1^5  per 
horse  power  per  year. 

Winnipeg,  Man. 

The  corporation  of  tht  city  of  Port- 
age la  Prairie  is  negotiating  with  Winni- 
peg for  the  purchase  of  a  block  of 
power  from  the  new  power  plant  at 
Point   du    Bois. 


Condensed  Department 

RATES 

Positions  Wanted  i  2  cents  a  word  and  'J.^^ 
Positions  N'acaiit  I  cents  for  a  beading,  per  in- 
Miscellaneous.  )  sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one   inch)   per   insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms   close   on    tlie    l>-'th    of   each    month. 


City  of  Wetaskiwin,  Alberta 


WANTED — ^A  second  engineer  capable  of 
handling  steam  and  gas  power  in  Electric  Light 
and  Power  Plant  of  400  h.p.  capacity.  State 
age,  qualifications,  salary  expected  and  send 
references.  Api)lications  to  be  in  by  May  15th, 
1011. 

E.     ROBERTS.    Sec.-Treas.. 
5-5  Wetaskiwin,    Alberta. 


Tenders   for   Electrical 
Machinery 

Sealed    tenders     addressed     to    the     City     Com- 
missioners,   and    marked    "Tenders    for    Electrical 
Maciiiiiery,"    will    be    received    until    Wednesday, 
May  31st.    1911.    for   the   following: 
A. — One    100   h.p.    Cross    Compound    Engine    with 
necessary    condensing    apparatus,    steam    pip- 
ing,   installed    complete. 
Tenders  on   Engines  of  the  following  classes  as 
follows    will    be    considered : — 

(1)  Horizontal    Cross    Compound    Corliss    En- 
gine,   lli5-ino    r.p.ni. 

(2)  Vertical    Cro.ss    Compound    Corliss    Engine, 
125-150   r.p.m. 

(;i)   Vertical  Cross  Compound  (Juick  Revolution 
Forced    Lubrication. 
B.— (WK)    kw.,    2,200   volt,    00    cycles,    a-phasc    En- 
gine Type  Alternator,    Exciter,   Switchboards, 
Automatic     Regulator,     installed     complete. 
C. — 72   in.    X    IH   ft.    Return    Tubular    Boiler,    suit- 
al)le  for   150   lbs.   working  steam   pressure. 
S|iecifications    will    be    furnished    on    application 
to    the    City    Commissioners,    or    R.    Wright,    City 
Electrician. 

'I'he     lowest     or     any     tender     not     necessarily 
accepted. 

ANDREW    IIOLMICS 

C,    O.    DAVIDSON.    City    Cgmmissioners. 
K.    A.    Cl<Kl(;ilTnN,  fi-O 

Stc.   Marie,   <Jiit. 


WANTED 

a  large  and  well  equipped  factory.  Will  make 
under  contract  or  on  royalty  metal  specialties, 
electrical  device  preferred.  Will  buy  outright 
any    patent    article    of    merit. 

For     further      information       address     Box    248, 
Electrical     News,    Toronto,     Ont.  4-4 


For    Sale 


One  S.K.C.  Dynamo  2-phase,  GO  k.w.,  1.040 
volts,  i;J3  cycles,  1333  revolutions  per  minute, 
including  switchboard  and  instruments,  with  ex- 
citer. Edison  IJ/^  k.w..  with  spare  armature. 
This  outfit  can  be  seen  running  at  plant  of  the 
Alliston  Electric  Light  Company.  AUiston,  Ont.; 
the  reason  for  selling  is  that  this  machine  is 
being   replaced   by   a   larger   one.  3-6 


Notice  to  Inventors 


Inventors  or  others  interested  in  life- 
saving  devices,  are  hereby  invited  to  sub- 
mit to  the  Company,  plans,  rough  draw- 
ings, or  models  of  any  device  to  be 
used  upon  the  cars  for  the  prevention 
of   accidents. 

All  communications  on  this  subject 
should  be  addressed,  and  plans  and 
models  submitted,  to  the  Master  Mech- 
anic of  the  Company,  at  his  office,  foot 
of    Sherbourne    street,    Toronto. 

JAMES  GUNN,  Superintendent. 
5-5  The   Toronto   Railway   Company. 


Positions  Wanted 


Technical  graduate,  M.M.E.,  member  A.S.M.E.. 
C.S.,  and  C.S.C.E,,  of  wide  experience  in  both 
United  States  and  Canada  in  hydro-electric 
work,  power  generation  and  electric  transmission 
and  electric  railway  work,  desires  business  asso- 
ciation for  consulting  and  contracting  practice, 
or  to  become  associated  with  an  electrical  in- 
dustry as  engineer  or  manager.  Box  252  Electrical 
News,    Toronto,    Ont.  5-5 


Positions  Vacant 


Experienced  Salesman  wanted  to  handle  high 
class  electrical  specialties  in  Canadian  territory. 
Must  have  energy,  ability  and  an  extensive  ac- 
(juaintance  with  the  supply  and  contracting 
trade.  Address  with  full  particulars.  Box  263, 
Electrical    News,    Toronto,    Ont.  5-5 


Agent  Wanted 


See  advertisement  on  Page  136  Phoenix  Dy- 
namo Manufacturing  Company,  Limited.  Brad- 
ford,    England.  5-5 

WANTED — Draughtsman  or  Engineer  thor- 
oughly experienced  in  the  design  of  hydro-electric 
power  plants  and  transmission  lines.  Apply, 
stating  education,  experience,  present  occupa- 
tion and  salary  expected  to  the  General  Man- 
ager, The  Lake  Superior  Power  Company,  Sault 
Ste.    Marie,    Ont.  5-5 


Miscellaneous 


One  thousand  guaranteed  .f2  nickled  pocket 
ammeters  for  testing  batteries,  in  chamois  lea- 
ther cases,  25  cents  postpaid.  Auto  Repair 
Company,   521-23   West   144tli    Street,    New    York. 
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Trade  Publications 

Fan  Motor  for  A.C.  or  D.C. — Circular  muulier  IIGJ  aiul 
lulders  by  the  Westinghoiise  Electric  and  Manufacturing 
Company,  descriptive  of  motors  of  various  types.  Well  il- 
lustrated. 

Rectifying  Sets — I'amphlet  issued  by  the  Mohawk  Elec- 
tric  Company.    .Albany.    N.Y.,   descriptive   of   their   rectifying 


sets  for  charging  storage  batteries  from  alternating  current 
circuits.  Type  G  rectifier,  shown  herewith,  comprises  trans- 
former, electrolytic  rectifier,  hot-wire  ammeter,  one  fine  and 
one  coarse  regulating  switch. 

Electrical  Fittings  for  Power  Plants — A  catalogue  issued 
bv  the  Electrical  Engineers  Equipment  Company,  of  Chicago. 


covering    their    complete    line    of    fittings.      The   catalogue    is 
well  illustrated  and  contains  much  interesting  information. 

The  Copper  Clad  Handbook — issued  by  the  Duplex 
Metal  Company,  Chester,  Pa. — an  interesting  description  of 
the  many  uses  to  which  copper-clad  wire  is  now  being  put, 
with  comparative  figures  on  tensile  strength,  conductivity, 
etc. 

The  Westinghouse  General  Utility  Motor — A  booklet  is- 
sued by  the  Canadian  Westinghouse  Company,  Hamilton, 
indicating  the  various  uses  to  which  their  small  motor  may 
be  put.  such  as  driving  sewing  machines,  brushes,  knife 
sharpeners,   ventilators,   etc. 

Canadian  Westinghouse  Company,  Limited — Circular 
number  1118,  describing  their  type  C.C.L.  polyphase  induc- 
tive motors,  squirrel-cage  rotors,  constant   speed. 

The  Parmenter  Fenders  and  Wheel  Guards — illustrated 
bulletin  issued  by  the  Parmenter  b'ender  and  Wheel  Guard 
Company.    Boston. 

Verity's  Limited — Catalogues  on  electric  fans,  inverted 
arc  lamps,  Z  lamps,  water  heaters.  Wright-relieving  contact 
gears  and  searchlights.  Central  Electric  and  School  Supply 
Company.  Toronto.   Canadian  agents. 

National  Metal  Moulding — Catalogue  issued  by  the  Na- 
tional   Metal    Moulding    Company,    of    Pittsburg. 

Switchboard  Indicating  Instruments — Catalogue  No.  16. 
issued  by  the  Weston  Electrical  Instrument  Company, 
through  their  Canadian  office.  Mr.  A.  H.  Winter  Joyner.  (1 
Wellington   street   east,   Toronto. 

Rollway  Bearings — The  Roller  Bearing  Journal-Box — 
a  descriptive  booklet  published  by  the  Railway  Roller  Bear- 
ing Company,  of  Syracuse.  N.Y..  explaining  the  different 
features  of  their  anti-friction  journal-box  in  its  various  uses. 
Illustrated. 


HEAD    OFFICE 

PRESCOT,    ENGLAND 


Capital  $7,300,000.00 


WORKS  :    Prescot,  Helsby  and 

Liverpool,  England 


British  Insulated  &  Helsby  Cables 

Limited 

Contractors  to  H.  M.  Government,  War  Office,  Admiralty,  also 
to  the  Principal  Corporations  in  the  British  Isles  and  Abroad 
for  Electric,  Traction,  Power,  Lighting,  Telephone  and  Tele- 
graph Equipments.  Also  Manufacturers  of  Paper,  Lead  Cov- 
ered, Rubber,  Gutta-Percha  and  Bitumen  Insulated  Cables; 
Flexible  Cord,  Cotton  Covered  Wires,  etc.,  etc.  Also  Junction 
Boxes,  Section  Pillars,  Overhead  Tramway  Gear,  Bonds, 
Switchboards,  Meters,  Telephone  Instruments,  Exchange  Equip- 
ments, Batteries,  Insulators,  Fire  Alarm  and  Police  Equip- 
ments, Railway  Signals,  Blocks,  etc.,  etc. 

Canadian  Representatives : 

CANADIAN    BRITISH    INSULATED   COMPANY,   Limited 


Cahleuka.ms:  "Insulator"  Montreal 
PhOnb  :  Main  1521.  Montreal 


Power  Building,    MONTREAL 
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We  want  to  talk  to  you  this  month  about   LIGHT.     There 
is    no    more    important    subject  either  in  or  out  of  the  world  of 
trade  than  proper    illumination.    Now  we  do  not  only  supply  you 
with  every  known  variety  of  lamp — but  we  install  them  for  you 
in  a   scientific   manner   under   the   direction   of  an  Illuminating 
Engineer. 

Our  lamps  cost  no  more   than   our  competitors^our  advice 
costs  nothing — but  we  believe  the  service  of  installation    will  be 

worth  more  to  you  than  the  lamps  themselves. 


May  we  etiight en  you? 


Canada  Ford  Company,  Montreal 

and  Winnipeg 


T  III:      F.  [.  E  C  T  R  I  C  A  L       NEWS 


35 


C     O 


Electrical  ^^^ 

Generation. Transmission  and  Application  of  Electricity 


PUBLISHED    MONTHLY    BY 

HUGH  G.  MACLEAN,  LIMITED, 

HUGH    C.    MacLEAX,    Winnipeg.    President. 
THOMAS   S.   YOUNG,   General   Manager. 

HEAD  OFFICE     -     -     220   King  Street   West.  TORONTO 

Telephone  Main  2362 
MONTREAL  -  Telephone  Main  2299  -  B34  Board  of  Trade 
WINNIPEG  -  Telephone   Garry  856  -  404  Travellers'   BIdg. 
VANCOUVER  -  Tel.  2010  -  26  Crowe  &  Wilson  Chambers 
CHICAGO       -------       4059  Perry  Street 

LONDON,  ENG.      ------      3  Regent  St.,  S.W. 


ADVERTISEMENTS. 

Orders  for  advertising  should  reach  the  office  of  publication  not  later 
.,han  the  20th  day  of  the  month  preceding  date  of  issue.  Changes  in 
advertisements  will  be  made  whenever  desired,  without  cost  to  the 
advertiser. 

SUBSCRIPTIONS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada  and 
G'-eat  Britain,  post  free,  for  $1.00  per  annum.  United  States  and 
foreign,  $2.00,  Remit  by  currency,  registered  letter,  or  postal  order 
payable    to    Hugh    C.    MacLean,    Limited. 

Subscribers  are  reque.sted  to  promptly  notify  the  publishers  of  failure 
or    delay   in    delivery    of   paper. 

Correspondence  is  invited  upon  all  topics  coming  legitimately  within 
the  scope  of  this  journal.  Subscribers  can  materially  assist  by  sending 
in  news  items  and  information  regarding  electrical  development  in  all 
parts  of  Canada. 
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Active  vs.   Protective  Assistance 

At  the  present  time  when  strong  opposition  is  being 
raised,  and  especiallj-  by  the  manufacturing  interests,  to 
the  reciprocity  arrangements  as  outlined  by  our  Dominion 
government,  it  seems  an  opportune  moment  to  consider 
whether  in  the  probable  event  of  the  ratification  of  the 
agreement  by  both  nations,  there  cannot  be  found  some 
workable  and  effective  alternative  by  which  the  manufac- 
turers of  Canada  may  receive  as  good  or  better  assistance 
than  that  afforded  by  a  protective  tariff.  In  outlining  a 
plan  of  government  assistance  a  little  later  in  this  article. 
we  wish  it  to  be  understood  that  this  is  not  intended  in 
any  sense  as  an  argument  in  favor  of  reciprocity.  While 
such  a  plan  as  we  outline  would,  we  believe,  be  very  effec- 
tive by  itself,  it  doubtless  would  be  more  so  supplemented 
by   our  present   protective   system. 

One  of  the  most  forceful  arguments  that  has  been  ad- 
vanced by  the  manufacturers  themselves  in  favor  of  a  con- 
tinuance of  the  present  protection  arrangements  is  to  the 
effect  that  our  products  have  not  yet  reached  that  condi- 
tion of  economy  in  manufacture,  and,  in  some  cases,  tliat 
high  standard  of  quality  which  is  necessary  for  successful 
competition  against  the  output  from  the  older  established 
factories  of  the  United  States  and  the  European  continent. 
There  is  probably  some  truth  in  this.  It  would  appear, 
therefore,  that  the  protective  system  of  the  past,  which  at 
best  is  a  negative,  passive  kind  of  assistance  for  the  manu- 
facturer and  no  help  to  the  consumer,  is  not,  in  itself,  of 
sufficient  constructive  value  to  place  the  growing  manu- 
facturers of  Canada  on  a  sufficientlj'  high  plane.     The  whole 


matter  can  well  be  resolved  into  a  question  of  quality. 
Certain  lines  of  electrical  products,  for  example,  of  our  own 
continent,  fear  competition  with  the  old  world,  not  so 
much  on  account  of  labor  conditions,  that  argument  so 
often  advanced,  as  on  account  of  the  wonderful  excellence 
of  the  finished  article.  .And  wherein  does  this  difference 
lie?  Why  does  it  exist?  It  is  plainly  not  the  fault  of  the 
individual  manufacturing  concerns,  for  these,  driven  by 
competition,  have  spent,  where  they  had  it,  immense  sums 
of  money  on  experiments,  improvements  and  extensions. 
and.  entirely  to  their  credit,  have  always  succeeded  in  tak- 
ing a  prominent  place  in  world  competition.  But  this  ap- 
plies to  too  few  in  Canada,  for  too  few  have  had  the  means 
to  make  the  necessary  researches  and  experiments  from 
which  such  progress  follows,  and  the  government  has 
given  them  only  sympathy  (protection).  The  result  is 
that  the  standard  of  excellence  of  Canadian  products — the 
average — has  not  been  raised  as  quickly  as  it  would  have 
been  if  such  active  co-operative  government  assistance  as 
is  given  in  many  other  countries  had  been  e.xtended  to  the 
struggling    Canadian    manufacturer. 

The  alternative  is  active,  helpful,  upbuilding  govern- 
ment assistance,  such  as  would  enable  the  manufactured 
products  of  Canada  to  compete  along  side  of  the  most  high- 
ly finished  product  of  the  whole  world.  Then  the  cry  of 
"Made  in  Canada,"  which  at  best  is  only  half  right,  would 
be  forgotten  and  Canadians  would  buy  Canadian  products 
because  it  would  be  impossible  to  get  anything  better  by 
going  away  from  home.  There  can  never  be  any  loyalty 
slogan    half    so   effective   as    "Canada's    product    the    best." 


The  German  government  has  probably  done  more  to- 
wards the  active  assistance  of  its  manufacturers  as  a  whole 
than  any  other  government  in  the  world.  In  England  a  sys- 
tem modelled  somewhat  on  the  German  idea,  but  less  spe- 
cialized, is  in  operation.  In  the  United  States  a  start  has 
been  made  in  the  Bureau  of  Standards.  In  Canada  the 
Electrical  Standards  Laboratory,  with  a  decidedly  narrow 
scope  of  operations,  corresponds  closely  with  the  proverbi- 
al mustard  seed,  which  has  scarcely,  however,  begun  to 
germinate. 

The  German  plan,  on  the  other  hand,  is  comprehensive. 
It  stands  ready  to  assist  every  kind  of  manufacturer  and 
every  kind  of  purchaser.  Government  laboratories  are  open 
to  all  and  are  equipped  with  apparatus  for  making  the  most 
exhaustive  tests,  operated  by  specialists  whose  signatures 
are  recognized  and  accepted  by  the  whole  nation  as  authori- 
tative and  final. 


-As  an  example  of  an  actually  operating  co-operative 
system  which  our  own  government,  at  this  juncture,  might 
do  well  to  use  as  a  pattern,  we  outline  herewith  briefly  the 
German  .plan  of  general  government  assistance  to  their  own 
national  industries.  Two  types  of  governmental  laborator- 
ies  are   especially   worthy   of  notice. 

I.  The  Reichsanstaldt  at  Berlin — this  is  essentially  a 
standardizing  laboratorj'  for  standardizing  meters,  units  of 
length,  weight,  volume,  etc.;  units  of  e.m.f.,  resistance,  cur- 
rent, etc.  At  this  laboratory,  also,  improved  methods  of 
standardization  are  investigated;  in  fact  all  work  which 
will  tend  in  any  way  towards  the  increasingly  accurate 
determination  of  the  various  units  and  their  general  recog- 
nition  and   use   by   the   whole   nation,   is   performed   here. 

II.  The  Royal  Material-Testing  Institute  at  Gros  Lich- 
terfeldt — this   institute    has   the    following   functions: 

(t)  To  produce  and  perfect  in  the  public  interest,  the 
methods,  machines,  instruments  and  apparatus  for  the  test- 
ing of  materials  used  for  practical  purposes. 
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(2)  To  conduct  tests  on  materials  and  construction 
parts  and  set  fortli  tlie  results  by  official  certificate  and 
opinions. 

(a)   In  the  public  or  scientific  interest  so  far  as  the 
means    are    available     either     through    state    or 
private    contribution. 
(b)   In  consideration  of  the  payment  of  a  set  fee  for 
any    one    (official    or    private)    who    may    bring 
work  to  be  examined. 
(3j   At  the  request  of  two  parties  to  act  as  arbitrators 
in   matters   of  dispute   over   the   testing  and   quality   of  ma- 
terials   and   construction   parts   used   for   practical   purposes. 
This   Institute   has   six  departments   as  follows: 

1.  For  metal  testing — in  which  tests  are  conducted 
chiefly  on  materials  and  construction  parts  of  machine 
building;  also  investigations  of  all  kinds  on  lasting  quali- 
ties; physical  tests,  investigations  on  testing-machines,  ap- 
paratus,  etc. 

2.  For  building-material  testing — in  which  tests  are 
conducted  on  materials  and  construction  parts  in  the  de- 
partment of  building  such  as  stone,  building  materials,  mor- 
tar, etc.,  for  fitness  and  stability;  also  roofing,  fireproof 
materials,  wearing  qualities  and  temperature  tests  are  under- 
taken, and  contrivances  and  implements  for  such  testing 
are  examined  and   compared. 

o.  For  paper  and  textile  testing — in  which  tests  are 
conducted  on  paper  and  other  fibre  textures  (raw  material, 
semi-prepared,  or  the  finished  product)  as  to  their  char- 
acteristics and  peculiarities,  and  especially  the  testing  of 
paper  for  practical  purposes. 

4.  For  metallography — in  which  tests  are  conducted, 
especially  on  the  metallographic,  microscopic,  chemical  and 
physical    properties    of    iron    and    other    metals. 

5.  For  general  chemistry — in  which  tests  are  provided 
for  on  the  chemical  analysis  of  materials  used  for  practical 
purposes  in  particular,  the  determination  of  heat  values  of 
fuels,  etc.,  water  analysis,  ore  and  metal  examinations, 
composition   of  paints,   inks,   etc. 

6.  For  oil  testing — in  which  tests  are  conducted  on  the 
chemical   and   physical   properties   of  oils,   fats,   soaps,   etc. 


In  the  application  of  the  above  plan  to  Canadian  re- 
quirements it  will  be  seen  that  there  is  already  at  Ottawa 
the  nucleus  of  the  Reichsanstaldt — the  standardizing  de- 
partment. Here  all  units  of  whatever  kind  would  become 
standardized.  More  accurate  methods  of  standardizing 
would  always  be  under  research  as  well  as  the  devising  of 
apparatus  to  perfect  the  methods  of  standardization, 
working  always  towards  increased  accuracy  in  the 
standards. 

One  Testing  Institute  could  be  located  in.  perhaps,  the 
chief  manufacturing  centre  of  each  Canadian  province.  The 
functions  of  the  institute  might  vary  from  province  to  pro- 
vince, depending  on  the  particular  requirements  of  the  lo- 
cality. Indeed,  it  would  probably  happen  that  each  pro- 
vincial institute  would  become  specialistic  in  one  or  more 
particular  lines  of  testing  as  required  most  by  the  manu- 
facturers of  that  province  and  as  a  result  much  informa- 
tion   would   be   interchangeable   among   the    provinces. 


The  magnitude  of  the  electrical  interests  in  Canada, 
however,  would  require  the  addition  of  a  seventh  depart- 
ment in  most,  or  perhaps  all,  of  the  provincial  institutes. 
These,  if  located  fairly  centrally,  would  be  within  compar- 
atively easy  reach  of  the  various  sections  of  each  province 
and  would  have  charge  of  such  work  as  meter  testing,  test- 
ing of  storage  batteries,  dynamos  and  motors  for  effitiency, 
etc.,    supervision    of    installations    of    various    kinds,    trans- 


mission lines,  power  plants,  lighting  systems,  etc.  This 
work  must  of  necessity  be  under  the  control  of  the  best  ob- 
tainable men,  so  that  the  Institutes'  reports  and  certificates, 
being  in  effect  recognized  government  reports,  would  re- 
present the  final  word  to  be  said  on  all  questions  in  dis- 
pute. 


It  is  also  an  important  factor  in  the  consideration  of 
the  above  plan  that  such  a  system  would  fit  in  to  good  ad- 
vantage with  such  a  scheme  of  Industrial  Schools  as  has 
been  outlined  by  Dr.  Seath,  Ontario's  Superintendent  of 
Education.  Dr.  Seath's  plan  was  reviewed  at  length  in  the 
April  issue  of  the  Electrical  News  and  consists  chiefly  in 
the  establishment  of  certain  Industrial  Schools  or  classes 
in  various  centres  throughout  the  province  where  instruc- 
tion of  a  practical  and  technical  nature  shall  be  given  to 
such  as  in  their  daily  work  have  special  need  or  desire  of 
more  advanced  information.  For  example,  it  is  difficult  at 
first  sight  to  see  where  the  proper  type  of  man  for  instruc- 
tor will  be  found  for  Dr.  Seath's  schools,  on  which  would 
hinge  the  success  orotherwise  of  the  scheme.  In  the  event  of 
the  establishment  by  the  Dominion  government  of  such 
provincial  institutes  as  described  above,  however,  the  prac- 
tical applicability  of  both  the  Institute  and  the  Technical 
Schools  suggests  that  teachers  for  the  Technical  Schools 
would  receive  the  best  possible  training  for  their  work  as 
assistants   in   the   Testing  Institutes. 


The  Toronto  Civic  Lines 

The  Ontario  Railway  and  Municipal  Board  has  ex- 
pressed its  unwillingness  to  give  consent  to  the  construction 
of  outlying  electric  lines  by  the  city  of  Toronto  until  de- 
tailed information  has  been  furnished  as  to  cost,  streets, 
probable  revenue,  etc.  While  it  is  very  unlikely  the  board 
will  long  withhold  its  consent  to  the  commencement  of 
construction  work  if  the  city  really  wants  to  go  ahead,  it 
is  evidently  the  feeling  of  that  body  that  the  electorate 
should  be  given  as  accurate  information  as  possible  on  the 
probable  financial  outcome  of  such  a  venture.  The  board 
will  manifestly  have  done  its  duty  if  it  points  out  to  the 
citizens  that  such  lines  are  very  unlikely  to  pay  expenses 
if  operated  as  separate  units.  Steps  are  now  being  taken 
by  the  city  to  ask  the  board  to  compel  the  Toronto  Street 
Railway  to  co-operate  in  some  way,  such  as  by  giving  run- 
ning rights  or  by  themselves  operating  the   lines. 


Co-operating  with  the  Municipalities 

The  Electric  Power  Company.  Mr.  J.  H.  Larmouth. 
general  manager,  with  headquarters  at  Belleville,  has  in- 
augurated a  very  generous  and  helpful  policy  in  connection 
with  the  numerous  towns  and  municipalities  it  serves 
throughout  the  Trent  Valley  district.  The  company  offers 
to  supply  free  of  charge,  for  three  years,  sutTicient  electric 
current  to  operate  one  GO  watt  tungsten  lamp  for  every  fifty 
inhabitants  up  to  .5,000,  and  one  GO  watt  tungsten  lamp  for 
every  100  inhabitants  above  ."),000.  These  lamps  will,  of 
course,  be  used  for  decorative  lighting  or  advertising  pur- 
poses. The  offer  amounts,  fur  the  smaller  centres,  to  prac- 
tically  one   candle   power    for    each   inhabitant. 

The  municipalities  in  the  Trent  Valley  district  are 
fortunate  in  being  served  by  a  company  which  has  the  in- 
terests of  the  district  so  much  at  heart,  as  it  is  evident  that 
nothing  could  be  done  which  would  more  likely  tend  to 
make   this   section   a   popular   manufacturing   section. 
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Rich  Tungsten  Mines  in  Nova  Scotia 

The  recent  discovery  of  tungston  in  Nova  Scotia  has 
greatly  interested  the  steel  and  metal  manufacturers  both 
here  and  abroad.  The  mines  are  located  on  Moose  River, 
about  30  miles  from  Halifax,  and  it  is  claimed  that  the  veins 
in  number  and  richness  exceed  those  of  any  other  discovery. 
So  far  the  mines  have  been  merely  prospected,  with  a  yield 
of  scheelite  amounting  to   75   tons,   valued   at   $30,000. 

Tungsten  has  been  until  recently  considered  one  of  the 
rare  metals,  but  during  the  last  few  years  has  become  gen- 
erally useful  and  is  largely  used  by  metallurgists,  dyers, 
silk  manufacturers,  and  those  who  produce  the  tungsten 
lamps.  Being  hard  to  fuse,  it  is  an  ideal  metal  to  use  in 
making  all  kinds  of  steel,  armor  plate,  etc.  It  is  only 
within  the  last  few  years  that  tungsten  has  been  recognized 
as  an  important  element  in  the  commercial  world,  and  prior 
to  1900  only  a  small  quantity  was  required  in  the  industries. 
The  discovery  of  its  advantage  in  the  manufacture  of 
tungsten  steel  and  electric  filaments  changed  the  situation 
and  stimulated  its  production.  Prices  have  advanced  rapid- 
ly, and,  even  with  the  increase,  consumers  find  it  difficult 
to  secure  sufficient  quantity  to  meet  their  requirements. 


Trade  of  Canada 

His  Majesty's  trade  commissioner  for  the  Dominion  of 
Canada,  Mr.  Richard  Grigg,  has  just  made  a  report  to  the 
Board  of  Trade,  at  London,  England,  on  the  trade  of  the 
Dominion  of  Canada  for  the  period  from  July  1,  1906  to 
March  31.  1910.  The  report  covers  nearly  every  phase  of 
Canadian  operations  and  is  divided  roughly  into  three  parts: 

(1)  A  general  survey  of  the  economic  conditions  of  the 
Canadian  market. 

(2)  The  import  trade  of  Canada. 

(3)  A   survey  of  particular  branches  of  trade. 

■  The  power  development  of  Canada  is  dealt  with  at 
some  length,  and  attention  is  drawn  to  the  important  part 
which  electrical  energy  generated  from  water  power  is  des- 
tined to  play  in  the  evolution  of  industrial  life  in  Canada. 
A  table  of  electric  light  and  power  rates  covers  a  number 
of  the  most  important  towns  in  Canada.  The  water  power 
available  in  each  province  and  the  present  horse  power 
utilized  is  noted,  and  the  undertakings  of  the  hydro-electric 
power  commission  of  Ontario  are  briefly  explained.  Men- 
tion is  also  made  of  a  number  of  the  undeveloped  water 
powers   in   different   parts   of  Canada. 


Production  of  Pig  Iron  by  Electricity 

The  Daily  Consular  and  Trade  Reports  contain  the  fol- 
lowing item: 

On  November  1.5.  1910.  the  Swedish  Government  com- 
menced operations  in  the  experimental  production  of  pig 
iron  by  electricity  on  a  scale  sufliciently  large  to  be  con- 
sidered of  commercial  magnitude  and  to  approximate  close- 
ly the  conditions  of  actual  commercial  manuKicture.  With- 
out good  coal,  and  facing  a  rapid  diminution  in  the  supply 
of  wood  available  for  charcoal,  the  Swedish  iron  industry 
has  felt  that  its  salvation  lies  in  smelting  with  the  cheap 
electric  energy  developed  from  the  country's  abundant 
water  power. 

A  contract  was  entered  intn  with  the  directorate  of 
the  water  power  at  TroUhatten  to  take  3.000  horsepower 
per  annum  for  three  years  at  $2,680  per  year,  and  this  con- 
tract was  guaranteed  by  the  Crown.  The  installation  is 
designed  to  produce  about  20  tons  of  pig  iron  every  24 
hours  or,  with  continuous  operation,  7,:!00  tons  per  annum. 
About  30  men  are  employed. 


The  utmost  secrecy  prevails  regarding  the  (jperalions, 
and  no  official  news  of  the  results  is  expected  for  some 
months.  -  The  local  press,  however,  has  stated  that  the  oper- 
ations of  the  experimental  plant  have  completely  fulfilled  all 
expectations  and  have  proved  that  ore  can  be  electrically 
reduced  with  a  saving  of  two-thirds  of  the  coar  used  in  the 
old-style  blast  furnaces. 

There  seems  to  be  a  feeling  among  iron  manufacturers 
that  the  experiments  are  proving  the  practicability  of  the 
process,  and  it  is  reported  that  other  furnaces  are  being 
planned.  It  is  hoped  that  by  the  end  of  1911  there  will  be 
at  least  four  electrical  blast  furnaces  in  operation,  produc- 
ing at  the  rate  of  30,000  to  35,000  tons  of  pig  iron  per  year 
on   a  consumption  of  12,000  electric   horsepower. 

It  is  reported  that  tests  have  been  made  of  the  TroU- 
hatten electric  pig  iron  at  a  mill  in  Lotorp.  These  tests 
proved  that  the  wire  intended  for  wire  rope  is  of  specially 
even   and   good   quality. 


Hamilton's   Industrial   Day 

Hamilton's  Board  of  Trade  this  year  inaugtirated  a 
scheme  which  cannot  fail  to  be  conducive  of  great  benefits 
to  the  manufacturing  interests  of  that  busy  town.  At  the 
request  of  the  Board  of  Trade  nearly  all  the  larger  in- 
dustrials agreed  to  allow  deputations  the  privilege  of  go- 
ing through  their  plants.  The  Board  of  Trade  provided 
automobiles  and  conductors  and  took  several  deputations 
of  influential  citizens  and  manufacturers  who  visited  cer- 
tain factories  in  which  they  were  particularly  interested. 
The  Canadian  Tungsten  Lamp  Company  factories  were 
visited  by  a  large  number  of  deputations  and  all  were 
pleased  at  the  very  complete  equipment  they  found  there. 
All  sections  of  the  works  were  thrown  open  on  this  occa- 
sion and  the  laboratory  and  the  various  processes  of  grind- 
ing, squirting,  treating  and  mounting  filaments  were  watch- 
ed with  great  interest.  All  who  took  part  in  this  Industrial 
Day  report  that  everywhere  they  were  received  with  great 
courtesy  and  kindness  and  it  was  unanimously  decided  to 
make  it  an  annual  affair,  as  it  was  considered  that  this 
method  of  educating  citizens  in  the  various  manufactures 
of   their   town   must   have   a   beneficial   effect. 


100,000  Volts,    Shawinigan    to    Montreal 

Work  has  just  been  commenced  by  the  Shawinigan 
Water  &  Power  Company  on  the  construction  of  an  elec- 
trical transmission  line  from  Shawinigan  Falls  to  Montreal, 
a  distance  of  about  85  miles.  This  line  will  consist  of  two 
3-phase  circuits.  A  new  receiving  and  distributing  station 
is  now  being  erected  bj-  the  company,  near  their  other  east- 
end  station  at  Maisonneuve.  as  the  Montreal  terminal  of 
this  new  line.  The  cable  used  will  carry  100,000  volts  and 
be  capable  of  furnishing  the  equivalent  of  25,000  h.p.  This 
amount  will  constitute  the  first  instalment  of  a  contract 
made  by  the  Shawinigan  Company  to  furnish  the  Montreal 
Light.  Heat  &  Power  Company  with  60,000  h.p.  The  new 
line  between  Shawinigan  and  Montreal  will  follow  closely 
the  line  of  the  C.  P.  R.  between  those  points,  and  for  the 
greater  part  of  the  distance  will  be  about  ten  miles  from  the 
line  built  a  few  years  ago,  which  lies  close  to  the  Canadian 
Northern  Railway.  The  construction  work  will  be  done 
entirely  by  the  company's  own  staff.  The  line  will  be  carried 
on  steel  towers  and  it  is  hoped  to  have  the  work  completed 
during  the  present  season.  When  this  line  is  completed  the 
company  will  be  ready  to  build  another  line  to  furnish  the 
balance  of  the  power  contracted  for  with  the  Montreal 
Light,   Heat   &   Power  Company. 
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Extension  to  C.  W.  &  L,  E.  Road 

At  till-  minimal  iiK-ctiiig  of  the  Chatham,  W'allaccbur.u; 
&  Lake  Erie  Railway  Company  the  linances  of  the  road  were 
shown  by  manager  Morris  to  be  in  a  very  satisfactory  con- 
dition.     Extensions   to   Blenheim  &   Dresden  were  discussed. 


Annual  Convention  A.  I.  E.  E. 

The  annual  convention  of  the  .American  Institute  of 
Electrical  Engineers  will  be  held  this  year  in  Chicago,  from 
June  2G  to  30,  inclusive.  The  sessions  will  be  held  in  the 
new    Hotel    Sherman. 


Toronto   Section   A.  I.  E.  E. 

The  Toronto  Section  of  the  American  Institute  of 
Electrical  Engineers  were  given  an  unusual  treat  at  their 
May  meeting,  when  Dr.  Charles  P.  Steinmetz,  chief  elec- 
trical engineer  of  the  General  Electric  Manufacturing 
Company,  Schenectady,  lectured  in  the  Engineering  Build- 
ing, University  of  Toronto.  Dr.  Steinmetz's  lecture  dealt 
chiefly  with  the  conditions  existing  in  the  atmosphere  which 
surrouni^s   an   electrical   conductor. 


Contracts  Let  for   Porcupine   Plant 

Contracts  have  just  been  let  by  Messrs.  Ross  &  Hol- 
gate,  Montreal,  for  a  hydro-electric  plant  at  Porcupine  for 
Mr.  E.  A.  Walberg.  The  electric  machinery  will  be  sup- 
plied by  Canadian  Westinghouse  Company,  of  Hamilton, 
Ont.,  and  two  ij.JOO  h.p.  turbine  wheels  will  be  furnished 
by  Messrs.  S.  Morgan  Smith  Company  of  York,  Pa.  The 
plant  is  being  put  in  in  connection  with  the  operation  of 
gold  mines  at  Porcupine.  At  this  point  Mr.  Walberg  states 
there  is  a  Head  of  110  feet. 


New  Manager  for  Copper   Company 

Mr.  J.  E.  McAllister,  who  has  been  general  manager  of 
the  British  Columbia  Copper  Company  for  the  past  seven 
years,  has  resigned  to  become  a  member  of  a  firm  of  con- 
sulting mining  engineers.  New  York  City.  He  will  still  be 
connected  with  the  British  Columbia  Copper  Company  in 
the  capacity  of  consulting  engineer.  Mr.  E.  G.  Warren, 
former  smelter  superintendent  for  the  company,  has  been 
promoted   to    general    manager. 


New  Switchboard  for  Quebec  R,  H,  L.  &  P.  Co. 

The  CJueljcc  KaiUvay.  Light,  Heat  iV  Power  Company 
is  installing  a  new  switchboard,  which  will  be  one  of  the 
most  complete  city  improvements  in  the  Dominion  of  Can- 
ada, and  will  be  used  for  distributing  all  l-ght  and  power 
used  in  the  city  of  Quebec  and  for  controlling  the  power 
obtained  from  the  steam  plant,  the  Chaud-cre  plant,  the 
Jacques  Cartier  plant,  Montmorency  Falls  plant  and  the 
New  Steps  plant  on  the  Montmorency  river.  The  switch- 
board  will   cost   $.35,000. 


Electric   Railway   Through   Stanley   Park 

The  Electric  K;ulv\ay-  i  uii-truclion  ( Dmpany  has 
made  a  proposition  to  the  city  that  a  line  of  electric  rail- 
way be  run  through  Stanley  Park  (about  eight  miles),  the 
city  to  supply  the  right-of-way,  the  company  to  supply  the 
money,  and  each  to  take  one-half  of  the  profits  and  at  the 
end  of  twenty-one  years  the  city  to  become  sole  owners. 
The  board  of  management  will  comprise  two  representa- 
tives from  the  city,  two  from  the  stock  holders  and  one 
from  the  bondholders.  The  city  engineers  would  fix  the 
salaries  of  the  operating  staff. 


Motor    Generator  for   Fort  William 

The  h'orl  William  Coal  Dock  Company,  Fort  William, 
Ont.,  is  installing  a  new  motor  generator  set.  The  motor 
is  an  induction  type,  having  a  normal  rating  of  200  h.p. 
The  generator  has  a  normal  rating  of  :i00  kw.  or  400  h.p. 
The  coal  docks  require  400  h.p.  for  17  seconds  twice  a  min- 
ute, and  the  motor  generator  is  equipped  with  a  10-ton  fly- 
wheel. The  400  h.p.  two-times  in  each  minute,  for  a  period 
of  17  seconds,  will  be  obtained  by  purchasing  frmn  llu- 
Kaniinistiquia  Power  Company,  on  the  flat  rate  basis,  200 
horse  power,  Mr.  Fi.  S.  Kelsch,  Montreal,  is  acting  for  the 
company. 


Development  Work  Complete  at  Big  Chute 

The  Simcoe  Railway  &  Power  Company,  which  has 
just  completed  its  development  at  the  Big  Chute  on  the 
Severn  river,  will,  in  a  week  or  so,  commence  its  commer- 
cial service.  The  power  system,  including  the  lines  of  the 
Hydro-electric  Commission,  which  has  contracted  for  1,500 
horse  power,  will  serve  Midland,  Penetang,  Victoria  Har- 
bor, Coldwater,  Barrie  and  the  adjacent  districts.  It  is  ex- 
pected that  next  month  a  full  description  of  the  plant  will 
be  available.  Mr.  W.  Finlayson,  of  Midland,  is  the  secre- 
tary of  the  company,  and  Messrs.  C.  H.  &  P.  H.  Mitchell, 
Toronto,   are   the  engineers. 


Toronto  System  Controlled  by  Commission 

Toronto's  municipal  lighting  and  power  system  is  to 
be  controlled  by  a  commission  of  three  members  composed 
of  the  Mayor,  ex-ofKcio,  one  member  appointed  by  the  city 
council,  and  one  member  appointed  by  the  Ontario  Hydrp- 
electric  Power  Commission.  The  three  members  of  the 
commission  at  the  start  are  Reginald  Geary,  barrister, 
Mayor;  P.  W.  Ellis,  manufacturer,  representing  the  city 
council,  and  H.  L.  Drayton,  corporation  counsel  for  the 
city  of  Toronto,  representing  the  Hydro-electric  Commis- 
sion. The  commission  have  had  a  number  of  meetings  but 
are  not  following  a  policy  of  publicity  in  connection  with 
the  matters  discussed.  Mr.  K.  L.  Aitkin,  the  city's  chief 
electrical   engineer,   will   act   as   secretary  to   the   board. 


Progress  on  New    Steam   Plant  for   Winnipeg 

Construction  work  is  in  charge  of  Pratt  &  Ross,  ar- 
chitects and  engineers.  Contract  has  been  let  to  G.  H. 
.Archibald.  Winnipeg,  for  the  concrete  and  brick  work  and 
to  the  Don  Bridge  Company  for  the  steel  work.  A  feature 
of  the  plant  will  be  a  reinforced  concrete  coal  hopper,  an 
innovation  in  Canada,  with  link  belt  conveyor  system  for 
coal  and  ash  handling.  The  chimney  will  be  of  reinforced 
concrete,  250  feet  high,  13  feet  internal  diameter  at  the  top 
and  24  feet  at  the  base.  The  contract  for  the  chimney  has 
been  let  to  the  Kellogg  Company.  New  York.  Fenestra 
sash  will  be  used  throughout.  ,A  :iO-ton  Whiting  crane  has 
been  ordered. 

Pile  driving  for  the  foundation  walls  has  begun,  also 
work  on   the  pump  pit   for  condenser  pumps  is   under  way. 


Reciprocity  with  the  United  States 

The  Canadian  .National  League,  which  has  come  in- 
to being  as  the  result  of  the  opposition  to  the  reciprocity 
agreement  with  the  I'nited  States,  now  before  parliament, 
has  issued  a  pamphlet  called  Canadian  Nationality,  British 
Connection,  and  h'iscal  Independence.  In  this  pamphlet  it 
is  pointed  "ui  how  llie  p(dicy  which  has  been  pursued  in 
Canada  for  nii.rc  llian  thirty  years  is  reversed  by  the  reci- 
procity   agreement    with    the    I'nited    States,    and    how    com- 
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incrcial  and  political  union  with  the  United  States  would 
follow.  The  objects  of  the  league  are  stated  to  be,  to  op- 
pose the  adoption  uf  the  proposed  reciprocity  agreement 
between  Canada  and  the  United  States  of  America,  and  to 
support  such  measures  as  will  uphold  Canadian  nationality 
and  British  connection,  preserve  our  fiscal  independence 
and  continue  to  develop  our  present  nationality — the  policy 
of  interprovincial  and  external  trade  under  which  the  Do- 
minion has  achieved  its  present  prosperity.  The  chairman 
of  the  leasue  is  Z.  A.  Lash,   K.C. 


land,  whose  agents  in  Canada  are  Messrs.  Chapman  & 
Walker,  Toronto.  Messrs.  Eckstein,  Heap  &  Company  have 
also  received  through  their  agents  the  order  for  the  main 
switchboard  for  controlling  the  whole  plant. 


Prince  Albert  will   Install    Three    Generators 

The  cit}-  of  Prince  Albert,  Saskatchewan,  is  calling  for 
tenders  on  the  general  works  of  the  La  Colle  Falls  Hydro- 
electric development.  The  present  work  includes  the  dam 
across  the  North  Saskatchewan  river,  a  power  canal  intake, 
ship  canal  intake,  combined  power  and  ship  canals,  over- 
flow, power  station,  tail  race,  and  lock.  The  works  are  at 
La  Colle  Falls,  about  25  miles  east  of  Prince  Albert.  The 
Dominion  government  is  requiring  the  construction  of  a 
ship  canal,  with  locks,  to  parallel  the  river.  The  initial 
portion  of  the  machinery  in  the  power  station  will  include 
three  power  generators  anad  two  exciters,  all  driven  by 
slow  speed  vertical  turbines.  The  transmission  line  will  be 
approximately  25  miles  long,  at  33.000  volts,  terminating 
at  a  receiving  station  to  be  built  on  the  river  front  at 
Prince  Albert.  The  initial  output  will  be  about  3,200  horse 
power.  Messrs.  C.  H.  &  P.  H.  Mitchell,  Toronto,  are  the 
engineers.  Andrew  Holmes  is  Mayor,  and  C.  O.  Davidson 
is    secretary-treasurer,    of    Prince    .\lbert. 


Lethbridge  Reduces   Rates 

Because  the  gross  revenue  for  the  year  1910  was  about 
$25,000  greater  than  in  1909,  while  total  expenditures  were 
some  $9,000  less.  Superintendent  Reid,  of  the  municipal  light 
and  power  system,  has  recommended  a  substantial  reduction 
in   rates.     The   following  is   the   recommended   schedule: 

Flat  rates — 20  h.p.  to  50  h.p.,  $30  per  h.p.  per  year,  pay- 
able monthly  in  advance,  10  per  cent  discount;  50  h.p.  up, 
$28  per  h.p.  per  year,  payable  monthly  in  advance,  10  per 
cent.  off. 

Power  rates — 50  to  100  kw.b.,  7c.  per  kw.li.;  101  to  250 
kw.h.,  6.5c.  per  kw.h.;  351  to  450  kw.h.,  6c.  per  kw.h.;  431 
to  650  kw.h.,  5.5c.  per  kw.h.;  651  to  850  kw.h..  5c.  per  kw.h.; 
851  to  1050  kw.h.,  4.5c.  per  kw.h.;  1051  kw.h..  and  up,  4c.  per 
kw.h.     10  per  cent,   discount. 

Lighting  rates — Up  to  100  kw.h.,  lie.  per  kw.h.;  101  tn 
40  kw.h.,  10.5c.  per  kw.h.;  401  to  700  kw.h.,  10c.  per  kw.h.; 
701  kw.h.  and  up,  9c.  per  kw.h.     10  per  cent,  discount. 

Meter  rents  have  been  abolished,  and  the  minimum  rate 
will  be  $1.00  per  month. 


Electric   Equipment   for   Pulp   Mill 

The  W'ayagamack  I'ulp  &  i^aper  Company,  Three 
Rivers,  Que.,  have  recently  placed  an  order  with  the  Lan- 
cashire Dynamo  &  Motor  Company,  Limited,  for  the  com- 
plete motor  equipment  for  their  new  pulp  and  paper  mill 
at  Three  Rivers.  The  equipment  comprises  forty-four 
motors  of  various  sizes  up  to  400  h.p.,  together  with  start- 
ing c<|uipmcnt  for  the  same.  The  motors  are  mostly  of  the 
squirrel  cage  induction  type.  The  starting  apparatus  in 
many  cases  consists  of  totally  enclosed  auto  transformer 
starter.s  with  "no  voltage  and  overload"  releases,  in  some 
cases,  however,  "star  delta"  totally  enclosed  starters  being 
supplied.  The  motors  are  all  being  manufactured  by  the 
Lancashire  Company. 

The  switch-gear  is  specified  to  be  iiianufacturcd  by 
Messrs.    Eckstein,    Heap   &    Company,   of   ^Llnchcster,    Eng- 


Montreal  Company   will   Lay  Cable 

The  Montreal  I^iglit,  Heal  &  Power  Conipai^'  has  de- 
cided to  install  450,000  feet  of  electric  cable  duct  in  the 
city  this  summer.  Work  will  be  commenced  immediately 
and  carried  out  by  Mr.  G.  M.  Gest.  The  Canadian  British 
Insulated  Company,  Limited,  of  Montreal,  have  received 
the  contract  for  the  power  cable  to  be  used  in  this  con- 
nection, the  total  value  of  which  will  amount  to  about 
$100,000. 

The  work  about  to  be  undertaken  includes  the  laying 
of  four  distinct  branches  of  the  service.  The  inost  import- 
ant perhaps  is  the  section  to  be  laid  for  the  purpose  of 
completing  the  line  between  the  central  power  station  on 
Wellington  street  and  the  Mentana  street  station.  The 
second  line  will  be  between  the  central  station  and  the 
Shawinigan  Power  Station  and  will  lie  principally  along 
Craig  and  Notre  Dame  streets.  The  third  line  will  be  on 
Ontario  avenue  above  Sherbrooke  street,  and  will  be  for 
secondary  distribution.  The  fourth  line  will  be  a  new  con- 
duit from  Chenneville  street  to  connect  -whh  the  duct  line 
already   down    in    St.    Alexander   street. 


April  Progress  Note  on  Winnipeg  Municipal 

-At  Point  du  Bois — Messrs.  John  Gunn  &  Sons  have 
practically  completed  the  work  on  the  power  house  build- 
ings. Rock  excavation  is  completed  at  8-foot  falls.  Of 
structural  steel  the  rack  frame  in  front  of  the  present  build- 
ing has  been  erected.  Transmission  line  anchors  have  been 
placed  on  the  roofs  of  the  arrester  chamber.  Messrs.  Jens 
Orten  Roving  have  erected  the  5-foot  valve  for  No.  1  ex- 
citer and  penstock  connection  therefor  and  have  practically 
completed  the  assembly  of  the  main  turbine  unit  No.  1. 
Messrs.  Vickers.  Sons  &  Maxim  are  erecting  the  exciter 
generators  and  the  alternator  at  unit  No.  2.  No.  3  gen- 
erator is  now  under  test  in  England.  The  Canadian  Fair- 
banks Company  have  almost  completed  the  erection  of  the 
oil  and  water  system.  Messrs.  Cotter  Bros,  have  made  good 
progress  in  the  erection  of  auxiliary  lubricating  system,  be- 
ing supplied  by  the  Canada  Foundry  Company.  Canadian 
Westinghouse  Company  have  made  good  progress  in  plac- 
ing odd  details  about  the  barriers  and  on  the  walls  of  the 
building,  and  are  busy  putting  in  the  various  switches. 
Canadian  General  Electric  have  a  small  staff  placing  the 
conduit  for  the  light,  heat  and  power  distribution  through- 
out  the   building. 

Transmission  line — The  Williamson  Construction  Com- 
pany have  made  fair  progress  in  the  stringing  of  cable. 
Painting  of  towers  has  been  carried  on  throughout  the 
month. 

Terminal  station — Fair  progress  has  been  made.  The 
Canadian  Westinghouse  Company  have  erected  the  high 
tension  switches  in  the  upper  floor  of  the  building.  All  the 
weather-proof  wire  has  been  delivered  by  the  Eugene  F. 
Phillips  Company,  making  a  total  of  300,000  pounds.  761 
poles  have  been  accepted  from  the  Northern  Electric 
Manufacturing  Company,  leaving  about  1.800  yet  to  be  de- 
livered. Westinghouse  Company  have  practically  complet- 
ed the  erection  of  material  in  sub-station  No.  2.  Good  pro- 
gress has  been  made  at  sub-station  No.  1.  The  steel  for  the 
ground  floor  is  practically  all  in  place  and  is  being  rivetted 
up.  Of  the  conduit  system  48,000  duct  feet  have  been  ship- 
ped by  the  H.  R.  Camp  Company,  (.'^bstract  from  monthly 
report  of  Mr.  W.  G.  Chace,  of  Smith.  Kerry  &  Chace,  con- 
sulting engineers). 
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Montreal   Notes 

Mr.  J.  V.  E.  litus,  vice-president  uf  tlic  lileclric  Ser- 
vice Supplies  Company,  of  Philadelphia,  was  in  Montreal 
recently,  where  he  was  the  guest  of  Messrs.  John  Millcn  & 
Son,   Limited. 

Mr.  R.  Edwards,  supply  sales  manager  of  the  Northern 
Electric  ^d  Manufacturing  Company,  Limited,  is  on  a 
husiness  trip  to  the  Pacific  coast  and  principal  cities  in 
Western   Canada, 

Mr.  Roswcll  P.  Smith,  formerly  with  the  Lombard 
Governor  Company,  and  now  with  the  S.  Morgan  Smith 
Company,  of  York,  Pa.,  was  a  caller  at  the  office  of  the 
Electrical  News,  B-34  Board  of  Trade  Bldg.,  Montreal,  re- 
cently. 

An  electric  sign  on  a  railway  train  is  the  latest  inno- 
vation to  be  adopted  by  the  C.  P.  R.  The  last  cars  on  the 
Imperial  Limited  trains,  known  as  observation  cars,  are  to 
be  furnished  with  illuminated  signs  reading:  Imperial  C.P.R. 
Limited.      The    lighting  will   be   the   "Stone"    system. 


Progress    on   the   Electric    Power  Company's 
System 

One  of  tlie  largest  individual  loads  carried  by  the 
Electric  Power  Company  is  at  the  Lehigh  mill  of  the  Can- 
ada Cement  Company  near  Belleville,  which  has  now  been 
fully  equipped  with  motors  so  that  the  entire  mill  is 
operated  electrically  from  the  lines  of  the  Seymour  Power 
&  Electric  Company.  The  electrical  equipment  of  the  mill 
includes  four  tiOO  h.p.,  S.'iO  volt,  .'S-phase,  60  cycle,  squirrel 
cage  induction  motors  belted  to  sections  of  shafting  in  the 
mill.  There  are  also  a  number  of  smaller  motors  having 
a  total  capacity  of  about  1,000  h.p.  scattered  through  the  mill. 
An  800  h.p.  synchronous  condenser  has  also  been  installed, 
mainly  for  the  purpose  of  power-factor  correction,  but  in- 
cidentally it  drives  a  small  direct  current  generator.  The 
four  600  h.p.  induction  motors  replace  two  St.  Louis  Cor- 
liss engines  of  approximately   1,000   h.p.  each. 

The  power  for  operating  the  cement  mill  is  furnished 
at  600  volts  from  the  Seymour  Power  Company's  sub-sta- 
tion, located  right  on  the  Cement  Company's  property. 
This  sub-station  consists  of  a  very  substantial  fireproof 
building  of  poured  concrete  and  contains  four  750  kv.a.  .'!- 
phase,  water-cooled  transformers,  which  step  down  from 
44,000    to    600   volts. 

The  remaining  equipment  in  the  sub-station  consists  of 
the  necessary  switchboard  for  control  of  the  transformers. 
large  motors  and  other  feeder  circuits,  oil  tank,  motor 
driven  turbine  pumps  for  supplying  cooling  water  to  the 
transformers,  etc.  Two  44,000  volt  lines  enter  the  sub-sta- 
tion, to  both  of  which  are  connected  aluminium  cell  light- 
ning arresters  for  the  protection  of  the  apparatus.  All  of 
the  electrical  equipment  in  the  sub-station  and  cement  mill 
was  furnished  by  the  Canadian  General  Electric  Company. 
Power  is  supplied  from  the  power  house  of  the  Sey- 
mour Power  Company  at  Campbellford,  about  thirty-five 
miles  away,  where  the  normal  rated  capacity  of  li.OOO  kilo- 
watts is  now  fully  loaded.  In  addition  this  company  is  also 
utilizing  to  its  full  rated  capacity  ihe  1,000  kw.  generator 
recently  installed  in  the  plant  of  the  town  of  Campbellford. 
the  output  of  this  generator  being  transmitted  at  2,400 
volts  to  the  larger  station  about  a  mile  lower  down  on  the 
Ti-ent  river,  where  the  output  of  both  power  houses  is 
stepped  up  to  44,000  volts.  Transmission  is  then  made  at 
this  voltage  over  one  hundred  and  fifty  miles  of  line  to 
ten    different   substations,   the   number   to   date   in   operation. 

The  transmission  system  is  now  being  rapidly  extend- 
ed west  from  Belleville  to  Oshawa.  Thirty  miles  of  this 
line   is  already   in   operation   and   supplying   energy    through 


the  Brighton  and  (!olborne  substations.  Substations  at 
Cobourg,  Port  Hope,  Newcastle,  Bowmanville  and  Oshawa 
are  all  rapidly  nearing  completion  and  will  he  in  operation 
within  the  next  few  weeks.  A  transmission  line  is  also 
being  pushed  east  to  Deseronto,  where  a  sub-station  will 
be    in    commission    during    the    present    summer. 

Owing  to  the  fact  that  the  present  generating  plants 
are  practically  operating  at  full  capacity  while  the  demand 
shows  every  evidence  of  continuing  to  increase  rapidly,  the 
"j.ooo  h.p.  generating  station  of  the  Sidney  Electric  Power 
Company  at  dam  No.  2  on  the  Trent  river  just  north  of 
the  town  of  Trenton  is  now  being  pushed  to  completion 
and  will  be  in  operation  during  the  next  few  weeks.  Also, 
the  power  house  of  the  Auburn  Power  Company  on  the 
Otonabee  river  at  Peterborough,  which  will  have  a  capa- 
city of  3,000  h.p.,  is  well  under  way  and  will  be  in  a  posi- 
tion to  deliver  power  before  the  end  of  the  present  summer. 
To  insure  the  various  towns  around  the  lake  front  a  sup- 
ply of  power  from  two  different  sources,  a  44,000  transmis- 
sion line  is  being  .built  from  Peterborough  to  Port  Hope. 
The  completion  of  the  Auburn  Company's  station  will  then 
insure  an  increased  supply  of  power  for  the  city  of  Peter- 
borough as  well  as  providing  the  towns  along  the  trans- 
mission line  and  a  certain  ainount  of  power  for  the  towns 
along  the  lake  front.  The  town  of  Millbrook,  for  example, 
will   be   served   from    the    Peterborough-Port    Hope   line. 

The  Value  of  Unification  of  Small  Systems 

The  various  companies  above  mentioned  form  part  of 
a  large  system  operated  by  the  Electric  Power  Company, 
and  the  construction  work  and  operation  now  going  on 
exemplifies  the  latest  trend  in  connection  with  the  de- 
velopment of  large  high  voltage  power  transmission  sys- 
tems, where  is  is  aimed  to  bring  about  the  unification  of 
a  number  of  small  plants.  In  this  particular  case  the  var- 
ious towns  and  manufacturing  plants  have  been  served  from 
small  water  powers  and  steam  plants  in  various  different 
ways.  For  example,  electric  power  in  the  different  towns 
now  covered  by  this  unified  system  has  been  furnished  ac- 
cording to  the  following  characteristics — d.c.  220  volts,  d.c. 
125  volts,  a.c.  single  phase,  a.c.  2-phase,  a.c.  3-phase,  1,100 
and  2,200  volts  at  60  cycles,  66  cycles,  125  cycles,  and  133 
cycles.  For  the  new  system  which  is  now  in  operation, 
3-phase,  60  cycles  has  been  standardized  with  44,000  volts 
for  the  main  transmission  and  suitable  lower  voltages  for 
the  local  distributions.  This  permits  of  the  standardization 
of  transformers  and  other  apparatus  in  such  a  way  that  a 
very  small  number  of  types  of  transformers,  motors  and 
other  apparatus  may  be  used,  these  transformers  being  in- 
terchangeable between  the  different  substations,  as  well  as 
much  of  the  other  apparatus  being  interchangeable,  if  neces- 
sary,   between    the   different   municipalities. 

The  load  has  been  increasing  so  rapidly  on  the  Elec- 
tric Power  Company's  system  that  further  extensive  addi- 
tions to  the  generating  station  capacity  are  now  being 
planned  for  the  year  1!)12,  by  which  time  it  is  believed  that 
the  stations  now  in  operation  ami  under  construction  will 
be  inadequate  to  carry  the  load. 


The   German   Incandescent-Lamp   Industry 

During  1010  Germany  imported  74  tons  of  incandescent 
lamps,  valued  at  $220,150,  against  135.7  tons,  worth  $403,- 
648,  in  1909;  and  shipped  to  foreign  purchasers  1,978.3  tons, 
valued  at  $11,527,708,  in  1910,  and  1.655.2  tons,  worth  $8,- 
666,532,  in  1909.  Austria-Hungary  and  the  Netherlands 
supplied  most  of  the  imported  lamps,  and  the  United  King- 
dom, Russia,  France,  Austria-Hungary,  Italy,  .Argentina, 
Switzerland,  and  Belgium  received  the  larger  part  of  Ger- 
many's exports   of  these  goods. 
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Arrangements    Wearing  Completion  for  the  Twenty-First  Annual  Conven- 
tion   of    the   Canadian    Electrical    Association — Many    Interesting    Papers 


Indications  point  to  a  most  successful  convention  of 
the  Canadian  Electrical  Association  at  Niagara  Falls,  Ont., 
on  June  21st,  22nd  and  23rd.  The  attendance  is  certain  to 
be  large  and  the  programme  interesting.  The  entertainment 
features  are  in  the  hands  of  an  active  local  committee,  of 
which  Mr.  \V.  L.  Adams,  second  vice-president  of  the  As- 
sociation,  is   chairman. 

The  convention  headquarters  will  be  the  Clifton  Hotel. 
that  well-known  and  splendidly  equipped  hostelry  whose 
location  makes  it  the  rendezvous  of  tourists  from  all  parts 
of  the  world.  The  accommodation  it  affords  for  a  conven- 
tion is  unsurpassed,  but  in  view  of  the  expected  large  at- 
tendance, the  secretary  of  the  association  urges  that  reser- 
vations be  made  in  advance,  direct  with  the  hotel.  There 
are  several  other  hotels  where  accommodation  can  be  se- 
cured at  more  moderate  rates,  such  as  the  Lafayette,  Savoy 
and  Trennick. 

Niagara  Falls,  to  the  electrical  man,  is  perhaps  the 
most  interesting  place  in  the  world.  The  water  power  has 
been  developed  to  the  extent  of  over  ;W0,000  horse  power, 
and  the  investment  is  estimated  as  high  as  twenty-five 
million  dollars.  These  magnificent  plants  will  be  thrown 
wide  open  to  the  members  and  guests  of  the  Canadian 
Electrical   Association. 

The  most  important  feature  of  the  convention  will  be 
what  might  be  termed  the  professional  or  business  sessions. 
Those  in  charge  of  this  work  have  an  excellent  programme. 


and  one  which  promises  to  be  highly  instructive.  Mr.  Sam- 
uel Insull,  president  of  the  Commonwealth  Edison  Com- 
pany of  Chicago,  has  consented  to  deliver  an  address  of 
special  interest  to  central  station  men.  There  will  be  sev- 
eral committee  reports,  while  Mr.  W.  A.  Martin,  chairman 
of  the  papers  committee,  has  arranged  for  many  interesting 
papers,  among  them  being  the  following:  "Customers' 
Terminals,"  by  Mr.  Murray,  New  York;  "General  Account- 
ing," by  Mr.  C.  E.  Bowden,  Auditor  Toronto  Electric 
Light  Company;  "Ornamental  Street  Lighting,"  by  Mr.  T. 
F.  Kelly,  Contract  Agent,  Hamilton  Electric  Light  & 
Power  Company;  "The  Two  Rate  Meter  Question,"  by  Mr. 
P.  T.  Davies,  Chief  Operating  Superintendent  Montreal 
Light,  Heat  &  Power  Company;  "Relations  of  Public  Ser- 
vice Companies  to  the  Public,"  by  Mr.  B.  C.  McNabb,  New 
P.usiness  Manager  Montreal  Light,  Heat  &  Power  Com- 
pany; "New  Business,"  by  Mr.  P.  T.  Kenible.  General  Sales 
Manager  Toronto  Electric  Light  Company;  "The  Advan- 
tages of  Publicity  to  the  Central  Station  Industry,"  by 
Mr.  Glen  Marston,  Chicago;  "Operating  Safeguards,"  by 
Mr.  E.  Little,  Operating  Superintendent  Kaministiquia 
Power    Company,    Fort   William. 

Two  other  important  papers  will  be:  "Physical  Data  in 
connection  with  Incandescent  Lighting,  comparing  25  cycle 
with  60  cycle  current,"  and  "The  Importance  of  Co-opera- 
tion Between  the  Centra!  Stations  and  the  Electrical  Man- 
ufacturers." 
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Interesting  Storage  Battery  Plate  Potentials 

by  I'.uil  I"'.  'I'louL 

In  cxiicrinienliiiK  to  I'liul  u  .satisfaclory  substitute  for 
the  stick  ol"  metallic  cadniium  which  is  most  commonly 
used  in  storage  battery  work  when  reading  the  charge  on 
the  separate  plates,  I  secured  some  very  interesting  re- 
sults. My  purpose  in  conducting  the  experiments  was  to 
discover  a  means  of  taking  complete  battery  readings 
where  it  is  for  any  reason  impossible  to  secure  a  stick  of 
the  comparatively  rare  cadmium.  This  is  of  special  im- 
portance to  the  man  who  must  install  peak-load  batteries 
in    isolated    plants    far    from   large    cities. 

I  confined  my  experiments  to  lead  sticks  because  lead 
is  always  available  around  a  storage  battery.  The  sticks 
were  taken  in  various  states  of  oxidation  and  the  following 
figures  are  representative  of  the  readings  given  by  the  dif- 
ferent sticks.  The  readings  were  taken  on  cells  containing 
Tate  Bifunctional  Accumulators  with  electrolyte  of  specific 
gravity   1.215. 


Cell 

Volts 

Cadmium 

Lead  Perexide 

Spengy  Lead 

UnexidizedLead 

Nbr. 

pes. 

neg. 

pos. 

negr. 

pos.        neg. 

pos.        neg. 

1 

2.74 

2.40 

..33~ 

.20 

2.52- 

2.30    ;48— 

2.06    ..52— 

2 

2.73 

2-40 

.32— 

.20 

2.52- 

2.29    .45— 

1.90    .50— 

3 

2.  SO 

2.38 

.38— 

.20 

2.60— 

2.28    ..54- 

1.92    .56— 

i 

2.1.-. 

2.34 

.07— 

.22 

2.24 

r, 

2.41 

2.34 

.00— 

!21 

2.23— 

6 

2.41 

2.34 

.08- 

.21 

2.24— 

Unsatisj 

actory  and 

7 

2.43 

2.34 

.06— 

.21 

2.22— 

Readings  not  completed 

8 

2.1(5 

2.35 

.09— 

22 

2.26- 

9 

2.54 

2.34 

.18- 

!21 

2.:^5— 

10 

2.6S 

2.34 

.31  — 

.21 

2.48- 

U 

2  65 

2.35 

.22— 

.22 

2.45 

12 

2.41 

2.35 

.05— 

'.22 

2.21— 

18 

2.45 

2.35 

.08- 

.22 

2.24— 

.-\s  can  be  readily  seen  from  the  figures,  spongy  lead 
and  unoxidized  lead  proved  so  uncertain  and  unreliable 
that  I  soon  abandoned  them  entirely.  Lead  peroxide  was 
as  reliable  in  giving  an  indication  on  the  voltmeter  as  the 
stick  of  cadmium.  Its  one  disadvantage  lies  in  the  fact 
that  it  requires  more  care  in  its  handling  than  does  the 
cadmium.  I  "formed"  the  lead  peroxide  stick  together  with 
the  stick  of  spongy  lead  in  an  electrolyte  of  a  specilu 
gravity  1,400  at  a  rate  of  six  amperes  assisting  the  Planu 
formation  by  the  addition  of  some  hydrochloric  acid  an.l 
hydrogen  peroxide.  I  charged  in  one  direction  all  the  tinu 
in  spite  of  the  fact  that  to  reverse  the  direction  of  the 
current  tends  to  deepen  the  layer  of  oxide.  I  wanted  the 
layer  of  oxide  to  be  as  compact  as  possible  and  thought 
that  to  reverse  the  current  wotild  result  in  softening  it 
too  much.  A  deep  layer  of  soft  oxide  might  have  increascil 
the  uncertainty  of  the  reading.-.. 

The  lead  peroxide  stick  showed  some  rather  peculiai 
characteristics.  For  instance,  when  it  was  taken  out  ni 
the  1.400  specific  gravity  acid  and  used  for  a  reading,  ii 
caused  the  voltmeter  needle  to  waver  ii|i  and  down  tlu 
scale  in  a  very  unsteady  manner.  r.iil  tlic  reading  was 
steady  after  it  had  been  washed  in  dilute  acid.  It  gave 
the  best  results  after  it  had  been  washed  in  water  and  dried. 
retaining  its  efficiency  or  capacity  to  give  a  steady  indi- 
cation to  the  voltmeter  needle  for  over  an  hour  after  In 
ing  immersed  in  the  electrolyte.  It  is  useless  if  kept  U<v 
any  length  of  time  in  distilled  water.  Like  the  cadmium 
stick,  it  must  be  enclosed  in  a  piece  of  rubber  hose  with 
small  holes  cut  in  it  to  admit  the  electrolyte.  Most  bat- 
tery authorities  say  that  the  purpose  of  the  rubber  jacket 
is  to  keep  the  stick  from  touching  the  sides  of  the  jar  or 
the  plates  of  the  cell,  but  my  experiments  lead  me  to  the 
conclusion  that  its  real  effect  is  to  minimize  the  electro- 
chemical  action   on   the  stick. 

It    is    interesting   to   account    for    the    indications    which 
these   different    NMbstnnics   give      to      the     vollnielcr      needle 


First  it  is  well  to  understand  the  part  which  the  stick  of 
oxide  plays  when  it  is  immersed  in  the  electrolyte  of  a  cell. 
In  every  case  the  stick,  no  matter  what  its  composition, 
plays  the  part  of  a  negative  plate  when  used  in  reading 
the  charge  on  the  positive  plate  and  the  part  of  a  positive 
plate  when  used  to  read  the  charge  on  the  negative  plate  of 
a  cell.  Cadmium  sticks  are  always  allowed  to  sulphate  be- 
fore they  are  used,  thus  giving  a  stick  of  cadmium  sulphate 
which  is,  from  the  chemical  viewpoint,  a  completely  dis- 
charged plate.  From  the  same  viewpoint,  lead  peroxide 
stick  is  a  fully  charged  plate.  Consequently,  the  lead  per- 
oxide stick  gives  readings  which  are  strongly  the  opposite 
of  those  given  by  the  stick  of  cadmium  sulphate,  but  never- 
theless, they  are  always  relatively  the  same  in  value.  For 
instance,  a  given  indication  by  a  stick  of  cadmium  sul- 
phate will  always  be  equivalent  to  a  certain  indication  by 
a  stick  of  lead  peroxide.  From  this  it  can  be  readily  seen 
that  it  would  only  require  a  series  of  carefully-taken  read- 
ings to  make  a  table  showing  the  relative  values  of  the 
indications  given  by  the  two  sticks  all  through  the  course 
of  charge  and  discharge  of  a  battery. 


Power  Distribution  at  Preston 

A  brief  description  of  the  Preston  station  and  distribu- 
tion equipment  of  Niagara  power  follows: 

Niagara  power  is  received  from  the  step-down  trans- 
former station  of  the  Hydro-electric  Commission  at  6,600 
volts   and   25   cycles.      It   is   reduced   to   3,200   volts   and   dis- 


Kear  view  of  Pri'ston  switchboard 

tributcd   at   that   pressure   for  street   and   residenlial    lighling 
and  power  purposes. 

The  entire  station  e(iuipnicnt  was  furnished  by  the 
(.'anadi.ni  Westinghousc  C<inipany,  and  consists  of  tliirc 
single-phase,  170  kw.,  35  cycle,  oil-filled,  self-cooled  trans- 
formers, the  primaries  of  which  may  be  used  with  13,200 
volts.  The  street  lighting  circuit  is  controlled  by  a  16 
kv.a.   constant   current   transformer  designed   for  2,200   volts 
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primary.  The  switcliljuard  consists  of  live  panels  control- 
ling the  circuits  mentioned  above  and  the  high-tension  cir- 
cuit. The  station  switch  is  a  13,200  volt,  type  E,  oil  switch, 
installed  at  some  distance  from  the  lioard.  The  other 
switclies  are  attached  to  the  rear  of  the  board  as  shown  in 
the  accompanying  cut.  The  following  types  are  used: — 
residential  li.ijhting  panel,  2,200  volt,  type  B.;  street  lighting 
panel,   2,200   volt,   type    D.;    factory   power   panel,   2,200   volt. 


Front  View  of  Preston  Switchboard 

type    F..         The    usual    indicating    instruments    are    installed 
with  each  panel. 

The  cuts  reproduced  herewith  show  a  general  view  of 
the  switchboard,  transformers  and  regulating  transformer, 
as  well  as  the  several  switches,  potential  and  series  trans- 
formers mounted  on  the  rear  of  the  board.  The  street 
lighting  equipment  consists  of  two  hundred  and  fifty  45- 
watt  series  tungsten  lamps,  installed  with  reflectors  on  the 
poles  carrying  the  different  circuits.  These  are  spaced  one 
or  two  poles  apart. 


The  St.  Lawrence  River  Crossing  of  the  Canadian 
Light  and  Power  Company's  Transmission  Lines 

A  power  development  of  the  magnitude  of  that  in 
which  the  Canadian  Light  &  Power  Compa.iy  is  now  en- 
gaged always  presents  new  features  of  interest  to  the  en- 
gineer. One  of  these  in  this  undertaking  was  the  spanning 
of  the  St.  Lawrence  River.  This  is  particularly  noteworthy 
because  of  the  width  of  the  river  and  the  lateness  of  the 
season   during  which   the  work  was   carried   on. 

The  high  tension  lines  of  the  company  are  to  extend 
from  the  power  house  at  St.  Timothee,  Que.,  to  Montreal, 
in    all    a    distance    of   26    miles.      These    lines,    consisting    of 


eight  cables,  are  to  be  carried  on  steel  towers,  the  econo- 
mical height  and  spacing  of  vvliich  was  ligured  to  be  52 
feel   and  500  feet  respectively. 

\\  liile  these  heights  and  intervals  of  towers  could  be 
followed  throughout  the  greater  part  of  the  distance,  the 
St.  Lawrence  River,  with  its  depth  of  water  and  rapid  cur- 
rent, necessitated  a  special  treatment.  After  an  exhaustive 
study  had  been  made  and  numerous  soundings  taken,  the 
company's  engineers  decided  to  effect  this  by  erecting  on 
the  shore  i>f  the  river  steel  towers  approximately  i:!0  feet 
in  height,  by  building  at  the  centre  of  the  river  two 
concrete  piers  extending  about  15  feet  above  the  mean 
water  level,  and   on   these  a   tower   150   feet  in   height.     The 


Tower   Placed  Midway  in  .St.  Lawreuee  Hiver 

point  at  which  the  cables  are  to  be  carried  across  the  river 
is  located  almost  700  feet  below  the  present  C.  P.  R.  La- 
chine  bridge.  At  tliis  spot  the  river  is  about  3,400  feet 
wide.  As  the  soundings  had  located  a  shoal  in  the  river 
only  about  200  feet  away  from  the  centre,  and  as  the  water 
at  this  point  was  only  about  12  feet  deep,  it  was  decided 
to  erect  the  river  piers  at  this  point.  This  meant  that  the 
span  of  the  cables  from  the  Caughnawaga  side  of  the  river 
would  be   1.600  feet,  while  that   from  the  river  tower  to  the 


Diagi'aiunialii-  .Sketili  of  Transiiiissit)n  Line  Aoros.s  St.  Lawrence — Canadian  Tiiglit    and  Power  Co. 
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Log  Dam  750  Feet  Long  and  liO  Feet  High  at  Yariuoutli.   Nova  Scolia. 


Highlands   shore   would   approximate   1,800   feet.     These   are 
claimed  to  be  the  longest  spans  in  Canada. 

The  construction  work  on  the  above  was  carried  out  by 
the  Foundation  Company,  Limited,  of  Montreal.  Mr.  J.  D. 
Evans  was  engineer-in-charge  for  the  Canadian  Light  & 
Power  Company^ 


Electrical  Operations  in  Yarmouth 

All  the  electrical  operations  in  Yarmouth,  N.S.,  the 
street  railway,  the  lighting  and  the  power,  are  in  the  hands 
of  one  operating  company.  Power  is  obtained  from  the 
Tusket  river,  where  a  power  house  was  built  in  1908.  A 
log  dam,  shown  in  figures,  750  feet  long  and  30  feet  high, 
gives  a  head  of  27  feet.  The  power  house  contains  a  pair 
of  S.  Morgan  Smith  turbines,  direct  coupled  to  a  300  kw. 
C.  G.  E.,  60  cycle,  2300  volt,  alternating  current  generator. 
The  current  at  the  falls  is  stepped  up  to  23000  volts  and 
transmitting  at  that  pressure  to  Yarmouth,  a  distance  of  17 
miles,  where  it  is  re-transformed  to  2300  volts  for  distribu- 
tion through  the  city. 

The   company    operates   a   24-hour   service   and   supplies 


steam   plant   in   the   city   until    r.iOH,    when    the   present    liy<lro- 
electric    plant    was    constructed. 

In  addition  to  the  hydro-electric  plant  this  company 
owns  an  auxiliary  steam  plant  in  the  city,  consisting  of  a 
1.50  horse  power  Robb  Armstrong,  and  a  125  horse  power 
I^eonard  Ball  Engine,  belted  to  two  45  kw.  Edison  type, 
direct  current,  550  volt  generators,  and  a  100  kw.  three- 
phase  alternating  current  generator  for  lighting.  The 
manager  of  the  company  is  Mr.  B.  J.  Burrell.  Mr.  Robert 
Blackburn   is   superintendent. 


Hanbury  Saw  Mill  Electrically  Driven 

The  recent  completion  of  the  sawmill  and  sash  and 
door  plant  of  J.  Hanbury  &  Company,  at  Vancouver,  B.C., 
marks  the  inauguration  of  one  more  of  those  gigantic  lum- 
ber manufacturing  plants  which  are  rapidly  giving  to  the 
province  of  British  Columbia  a  foremost  place  in  the  lum- 
ber producing  industry  of  the  world.  Mr.  John  Hanbury, 
the  owner  of  the  mill,  already  owns  and  operates  large  mills 
in   the    Kootenay   district   and   at    Brandon,    Man. 

The  most  important  feature  of  the  new  mill  is  the  fact 
that  it  is  entirely  operated  by  electricity.  The  various  uses 
to  which  the  electric  motors  are  put  are  described  briefly 
below: 

(1)  An  overhead  chain  canter  looks  after  the  large 
heavy   logs.     This   canter  is   driven   by  a   10   h.p.   motor. 


Dam  (tud  J'ower  House,  Yarmouth,  N.  S. 

current  for  about  5,000  electric  lights  and  liio  Imr^e  power 
in  motors,  as  well  as  for  the  street  railway  requirements. 
For  the  latter  the  company  have  installed  a  synchronous 
motor  of  200  kw.  capacity,  belled  to  a  150  kw.  direct  cur- 
rent 550  volt  generator.  Three  miles  of  track  are  operat- 
ed, using  e  cars,  3  open  and  3  closed.  It  is  worthy  of  note 
thaf  the  Yarmouth  Street  Railway  System  is  the  oldest 
electric  road  in  the  Maritime  Provinces.  It  commenced 
operations    in     181)2    and    continued    In    be    operated    from    a 


Turbo-(ienerator,  ,1.  Hanbury  &  Co'a.  Saw  Mill,   Vaiitouvci' 

CS)   The  set   works  are  run   by  a   motor  below  the  floor, 
running  an   endless   rope 

(3)    The    band    mill    is    a    i)-fool    double    cul,    lakinj.;    saws 
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15  inches  wide  and  52  feet  long,  and  is  driven  by  a  300  h.p. 
special  slow  starting  motor,  belted  with  a  20-inch  double 
leather  belt.  The  heavy  band  can  l)e  brought  to  full  speed 
in   one  and  one-half  minutes. 

(4)  The  edger  is  a  Pacific  coast  type,  8-inch  x  72-inch, 
with  steam  lift  rolls  and  is  driven  by  a  100  h.p.  motor  direct 
oiinneoU-cl   to   the   saw  arbor. 

(.-))  The  slasher  has  24  saws,  spaced  1354-'nch  centres. 
til  cut  all  slabs  and  edgings  into  12-inch  stove  wood,  and 
is  driven  by  a  .")()  h.p.  motor  direct  connected  to  the  .saw- 
arbor,    vvitli    a    tle.xilile    coupling. 

(ti)  .\  50  h.p,  motor  drives  a  45-inch  fan  and  the  live 
rolls   and   tran>fers   around   the   sizer. 

{?)  The  sizer  itself  is  driven  by  a  00  h.p.  mi.itor  direct 
connected   with   flexible   coupling. 

(8)  The  basement  contains  a  large  200  h.p.  motor 
to  drive  the  big  band,  a  100  h.p.  motor  to  drive  the  resaw. 
three  40  h.p.  and  three  15  h.p.  motors.  Each  motor  has  an 
oil   starter   and   an    autumatic   circuit   breaker. 

(0)  The  fding  room  is  situated  in  the  roof  of  the  mill, 
and  is  operated  by  a  7}4  h.p,  motor. 

(10  1  The  planing  mill  machinery  consists  of  a  No.  44 
Berlin,  driven  by  a  50  h.p.  motor  belted  to  a  countershaft, 
a  No.  HTX  matcher  with  a  50  h.p.  motor  direct  connected 
to  the  countershaft,  a  No.  4  Berlin  sizer  14-inch  x  20-inch 
with  a  (50  h.p.  motor  direct  connected  to  countershaft,  a 
No.  108  moulder,  Berlin  make,  with  a  25  h.p.  motor  direct 
connected,  a  54-inch  band  resaw,  with  a  40  h.p.  motor  belt- 
ed, and  a  heavy  power  feed  rip  saw,  with  a  15  h.p.  motor 
belted.  A  10  h.p.  motor  drives  the  filing  room  machinery 
and   six  trimmer  saws   behind  the   planers. 

(11)  A  complete  dust  and  shavings  systtm  is  installed. 
A   double   TO-inch    Sturtevant    slow    speed    fan   with   the    two 


ing  current,  440  volts.  The  generator  is  a  480  volt  machine. 
.•\nother  500  kw.  set  will  be  installed,  so  that  ample  power 
will  be  available  for  additions  to  the  factory  plant.  Two 
main  circuits  lead  from  the  switchboard,  one  to  a  distribut- 
ing loom  in  the  basement  of  the  mill  and  the  other  000  feet 


I 


High  Speed  Matcher  with  5(J  li,p.  Uneil  (  oniicottHl  ik)tor 

wheels  keyed  to  the  ends  of  a  GO  h.p.  motor  shaft,  takes  care 
of  the  planing  mill,  every  saw  and  planer  head  being  con- 
nected  and   sufticient   sweef)s   being  provided   for   the   floors. 

(12  1  The  dust  from  the  separator  drops  down  into  the 
?,ucticin  l)iiie  of  an  80-inch  single  Sturtevant  fan  with  the 
wheel   keyed  to   the   shaft  of  a  00   h.p.   motor. 

The  generator  set  at  jiresent  consists  of  a  500  kw. 
turbo-generator  of  the  AUis-Chalmers-.l'arsons  make,  a 
27J<;  kw.  engine-driven  exciter,  and  a  10  kw.  motor-driven 
exciter.  The  engine-driven  excitei/is  also  used  to  Hglit  the 
sawmill  and  buildings  adjacent  to  it.  A  slate  switchboard 
holds  a  cumplele  set  of  instruineniN  and  a  Tyrrell  volt 
regulator.     The    system    used   is   :;-plias<'.    i'><i   cycle,   alternat- 


Dqors  Stickers  with  Direct  Electiic  Drive,  J.  Hanhiuy  &.  Co. 

to  another  distribution  room  in  the  planing  mill.  The  cables 
are  led  to  heavy  copper  bus  bars  and  taken  through  fuses 
to  the  different  motors.     The  wiring  is  all  in  conduit. 

The  AUis-Chalmers-Bullock  Company  supplied  prac- 
tically all  the  motors,  there  being  45  motor/;,  with  a  total 
horse  power  of  1,355^.  The  Waterous  Engine  Works 
Company  supplied  the  boilers  and  induced  draft  system, 
also  the  filing  room  equipment.  Mather  &  Yuill  Company, 
electrical  engineers,  of  Vancouver,  B.C.,  attended  to  all  the 
electrical    installations. 


Winnipeg   Municipal  Towers 

The  accompanying  photographs  are  typical  of  the 
towers  being  used  by  the  Winnipeg  municipal  system  on 
their  line  from  Point  du  Bois  to  Winnipeg.  The  types  of 
towers  are  classed  as  braced,  flexible,  flexible  muskeg, 
transposition,  angle,  special  angle,  disconnecting  switch, 
dead  ending,  special  high,  river  crossing  and  railway  cross- 
ing. 

The  figures  in  connection  with  these  towers  are  as  fol- 
lows: braced,  weight  3,882  pounds,  height  50  feet;  flexible, 
1,870    pounds.     42     feet;     flexible    muskeg,     2.228     pounds.     42 


H.iising   l)isc()nnicting  Switch  Tower     AViiuiipeg 
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Typical  Winnipeg  Towers.     (1)  Transpoitation.     (2)  Flexible.     (3  arcl  4|  Staudaid  Braced 


feet;  transposition,  4,248  pounds,  50  feet;  disconnecting, 
16,000  pounds,  56  feet;  dead  ending,  9,000  pounds;  angle 
towers,   6,628   pounds,   56   feet. 

The  size  of  the  members  in  the  various  towers  is  as 
follows:  braced  towers,  4  x  4  x  ^^  angles  in  main  legs, 
1  X  '/i  straps,  4-inch  cross  channel  in  head.  Flexible  tow- 
ers, G-inch  channel  in  main  legs,  1x1  angles  for  tension 
members.  Flexible  muskeg,  as  in  flexible  tower,  but  with 
6-inch    channel    across   feet   to   allow    good    bearing   on    con- 


X^\ 


-wmr 


(Ij  Kailway  Crossing.   (2)  liiver  Crcssing  al  'I'lrininal  SUitinn 


Crete  caps.  Insulator  pins,  six  2-inch  pipe  pins  per  tower, 
each  18  inches  long,  bolted  on  with  U  bolts,  .\nchor  bolts 
24-in.  X  1-in.  or  24-in.  x  lJ4-in. 

The  line  is  approximately  77  miles  long,  passes  over 
rock,  muskeg,  sand,  quicksand  and  prairie.  In  solid  ground 
concrete  piers  7  ft.  6  in.  high  were  built;  in  muskeg  piles 
were  driven  and  a  concrete  cap  was  built  on  top;  in  quick- 
sand cribbing  was  used. 

The  braced  towers  are  1,200  feet  apart  with  flexible  or 
flexible  muskeg  tower  between  each  pair  of  braced  towers, 
except  on  rocks  where  it  was  advisable  to  erect  a  line  of 
braced  towers.  The  greatest  span  is  939  feet,  the  shortest 
400  feet,  the  average  600  feet.  The  total  numl>er  of  towers 
is    694. 

These  photographs  were  furnished  through  the  kindness 
of  Mr.  H.  C.  Lott,  special  inspector  for  .Smith.  Kerry  & 
Chacc,   consulting  engineers. 


What  is  said  to  be  the  largest  telephone  contract  ever 
taken,  has  just  been  signed  by  Mr.  Frank  M.  Andrews,  pre- 
sident of  tlic  new  Mc.Mpin  Hotel,  which  will  be  located  on 
Broadway  and  :!4ih  -trcet,  New  York  city.  The  contract 
covers  100  trunk  lines,  1,800  stations  and  500.000  local 
messages  at  an  annual  value  of  .$28,3^4  for  services.  .^ 
supplemental  contract  provides  for  a  charge  of  $2,250, 
covering  tlie  installation  of  16  telautograph  instruments 
which  will  be- located  at  various  points  of  the  hotel,  in  ad- 
dition lo  the  l-G  regular  operating  positions  of  the  switch- 
l>nard.  In  addition  to  the  main  switchboard  there  will  be 
three    sub-switchboards;    one    2-position    switchboard    to    be 

used  for  pay  station  purposes  in  connecliim  willi    IT  1 ihs 

to  be  located  in  the  main  corridor  of  the  hotel;  one  in  the 
engineering  department  to  serve  about  UJ  stations  and  an- 
ollur  in  the  general  oflices  of  the  liolcl,  to  take  care  of 
about  12  extension  stations  for  the  use  of  the  hotel  man- 
agement. 
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Winnipeg  Railway  Compaiij's  Standard  City  Car 


imumipeg  Railway  C© 


All  the  cars  used  by  the  Witinipeg  Electric  Railway 
and  by  the  Winnipeg,  Selkirk,  and  Lake  Winnipeg  Electric 
Railway  are  built  in  the  company's  own  shops  on  Pembina 
street.  These  shops  comprise  a  complete  wood-working 
plant,  with  an  up-to-date  set  of  planers,  saws  and  other 
wood-working  tools,  a  large  assembly  floor  where  the 
wood-work  of  the  cars  is  assembled,  and  a  paint  shop  where 
all  the  painting  is  done.  When  the  wood  work  of  the  cars 
is  complete  they  are  sent  to  the  car  barns  on  Main  street 
on  a  pair  of  shop  trucks,  and  they  are  then  equipped  with 
their  standard  trucks,  motors  and  other  electrical  equip- 
ment. The  car  barns  are  well  litted  for  this  work  and  the 
general  repair  work  on  the  cars,  having  a  small  but  well- 
equipped   machine   shop 'and   a   good   blacksmith   shop.     The 


C.  K.  Hos.s,  C  hicf  Klcc.  EnKim-ei-,  Winnipeg  SI.  Hy.  Co. 

repair  pits  are  very  well  designed  for  their  work  and  the 
building  is  particularly  well  lighted  and  healed,  .\  hoi 
air  heating  system  is  used  in  which  the  ccdd  air  i>,  drawn 
between  a  series  of  steam  pipes,  filled  with  exhaust  steam 
from  the  company's  steam  power  plant  near  by,  and  forced 
into   the   distributing   mains   by   a   large    blower. 


The  standard  car  for  use  in  the  city  is  forty  feet  in 
length  over  all,  is  provided  with  seats  running  the  length 
of  the  car,  and  will  seat  furty-four  comfortably  with  a 
maximum  load  of  seventy-five.  These  cars  have  the  large 
rear  platform  so  that  they  can  readily  be  converted  into 
pay-as-you-enter    cars. 

The  cars  are  particularly  well  built,  the  idder  ones 
having  an   I-beam  and  timber  underfraniing  wliilc  the  newer 


Car-body  Under  Constriution. 

ones  are  entirely  of  steel.  The  trucks  being  placed  under 
the  cars  at  iiresent  are  the  Baldwin  type  5418-E.  Each 
car  is  equipped  with  four  G.E.  80  motors,  G.E.  KG  con- 
trdlur  and  Westinghouse  automatic  air  brakes  with  air 
Sanders.  The  greater  number  i>f  the  car^  are  provided 
with  electrical  heaters  at  present,  but  a  winter's  test  of 
the  Peter  Smith  hot  air  heaters  has  resulted  so  satisfac- 
torily, that  the  new  cars  will  be  equipped  with  these  heat- 
ers. The  cars  are  finished  in  the  natural  clu-rr.\  and  make 
a   very  pleasing  appearance. 

The  shops  have  a  normal  output  of  tliirty  cars  per 
year,  but  this  can  easily  be  increased  to  I'lfty  withuut  en- 
larging  the   buildings. 

There  are  at  present  230  cars  in  service,  exclusive  of 
trailers,    of   which    there    are    twenty.      Of   these    150    are    of 
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Staiulaicl  Car  Used  or.  the  W.  S.  &  L.  \V, 


the    large   type   as    shown    in    the    accompanying   illustration. 

The  cars  for  the  Winnipeg,  Selkirk,  and  Lake  Winni- 
peg Railway  are  fifty-eight  feet  long  over  all  and  have 
a  four  motor  equipment  of  G.  E.  73,  seventy-five  horse- 
power motors  with  unit  switch  group  control  and  with 
G.  E.  air  brakes.  These  cars  have  seating  capacity  for 
sixty-four  people,  and  will  give  a  speed  of  fifty  miles  an 
hour.  The  trip  from  Winnipeg  to  Selkirk,  a  distance  of 
22  miles,  has  been  made  in  27  minutes.  There  are  six  of 
"these   cars   in   service   and   three   more   under   construction. 

Accompanying    illustrations    show    an    exterior    and    an 


Railway.  Mr.  Geo.  Garrett 

interior  of  one  of  these  cars  and  one  in  process  of  con- 
struction. On  the  interior  view  is  shown,  seated  at  the 
left,  Mr.  Phillips,  the  general  manager  of  the  Winnipeg 
Electric  Railway,  and  on  the  right,  Mr.  Garrett,  the  master 
mechanic. 

Mr.  Geo.  Garrett,  whose  photograph  is  shown  here- 
with, has  charge  as  master  mechanic  of  the  car  shops,  and 
of  the  equipment  and  repair  of  the  rolling  stock  of  the  en- 
tire street  railway  system,  and  the  excellent  condition  of 
this  equipment  bears  witness  to  the  quality  of  the  work 
done. 


©otreaFs     Uimdlamroiuiinid     Coimdiuiifc 


After  years  of  agitation  it  would  appear  that  the  pro- 
jected conduit  system  for  electric  wires  in  the  city  of 
Montreal  is  within  measurable  distance  of  realization.  The 
appointment  within  the  past  few  days  of  three  commission- 
ers, all  of  whom  are  expert  engineers,  may  be  said  to  mark 
one  of  the  final  stages  in  an  important  undertaking  which 
has  been  very  slow  in  maturing.  The  commissioners  will 
be  Mr.  R.  S.  Kelsch,  consulting  hydraulic  and  electrical 
engineer,  representing  various  electrical  companies  operat- 
ing in  Montreal;  Mr.  Beaudry  Leman,  C.E.,  B.Sc,  manager 
of  the  Canadian  General  Development  Company,  Limited, 
representing  the  City  of  Montreal;  and  I'rof.  Louis  A. 
Ilerdt,  of  McGill  University,  apixiinted  by  the  Quebec 
Public  Utilities  Commission.  It  will  probably  l)c  a  few 
weeks  yet  before  the  commission  will  commence  work  on 
this  big  undertaking  and  it  will  be  a  year  or  two,  in  all 
probability,  before  the  plans  will  be  far  enough  advanced 
for  the  first  tender  to  be  called   for. 

First  of  all  a  general  scheme  embracing  an  underground 
tunnel  system  for  the  whole  city  of  Montreal  will  have  to 
be  outlined,  then  certain  areas  or  districts  will  have  to  be 
defined  in  which  to  commence  the  excavation  and  instal- 
lation. The  whole  plan  comprises  the  arrangement  of  suf- 
ficent  ducts  for  the  accommodation  of  o\cr  tUL-nty  com- 
panies  that   will    be   required    to    use   cnnduil    space. 

A  circumstance  which  will  tend  to  complicate  matters 
even  more  is  that  already  there  are  many  miles  of  conduit 
in  some  of  the  i)rincipal  streets  constructed  by  operating 
companies     xurli     as     the     Montreal     l.ighl,     llial     iS;     I'l.wcr 


Company,  the  telephone  companies,  the  telegraph  com- 
panies, and  others.  These  will  have  to  be  taken  into  con- 
sideration in  connection  with  the  new  work  and  in  some 
cases  will  no  doubt  become  incorporated  in  the  new  system. 

The  subject  of  .underground  conduits  was  taken  up 
seriously  first  of  all  by  the  city  council,  which  appointed 
a  committee  to  make  a  study  of  the  whole  question  and 
report.  The  committee  reported  that  the  scheme  was  both 
feasible  and  urgent  and  recommended  the  appointment  of  a 
commission  of  experts  to  assist  them  in  arriving  at  some 
adequate  idea  of  the  cost  of  the  undertaking.  Such  a 
committee  was  appointed  in  1908  and  consisted  of  Messrs. 
P.  W.  St.  George,  Robert  A.  Ross  and  Beaudry  Leman. 
These  engineers  after  careful  study  gathered  a  large  vol- 
ume of  important  information  regarding  the  work  involved 
and  assisted  very  materially  in  framing  the  amendment 
which  became  incorporated  in  the  city  charier  in  the  fol- 
lowing   spring. 

All  Wires  Underground 

By  an  amendment  to  the  charter  of  the  City  of  Mont- 
real, assented  to  at  Quebec  on  May  29th,  1909,  the  city  of 
Montreal  was  authorized  to  construct,  administer  and  main- 
tain, and  also  to  regulate  the  use  of  a  system  of  under- 
ground conduits  in  which  should  Ijc  ]ilaced  all  telegraph, 
telephone,  electric  light  and  power  wires,  street  railway 
feeder  and  other  lines  (exclusive  of  trolley  wires)  as  well 
as  cables  and  transmission  lines  belonging  to  any  person 
or  corporation  having  privileges  in  or  on  the  public  streets, 
lanes,   s(|uares,   nr   oilier   places       .Such   conduits   are   (o   be   of 
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Professoi-  Herdt. 


Mr.  R.  S.   K.-lsih. 


JIi'.   Hcavuhv  Leiiian. 


si'rticient  size  ami  capacity  to  provide  to  a  reasonable  ex- 
tent for  all  future  requirements.  This  section  shall  not 
be  interpreted  as  allowing  the  city  to  administer  the  in- 
stallations   or    systems    of    the    various    companies. 

Authority  was  given  to  the  council  to  compel  persons 
or  companies  owning  or  operating  overhead  wires  or 
cables  to  remove  such  from  the  streets  and  only  suitable 
conductors  shall  be  installed  in  the  underground  conduit 
system  in  a  manner  specified  by  the  council. 

Separate  openings  or  separate  compartments  in  the 
openings  shall  be  given  to  each  company  or  person  using 
these  conduits  when  asked  for  provided  the  same  is  prac- 
ticable. A  permanent  wall  of  brick  or  other  non-conduct- 
ing material  shall  separate  completely  that  part  of  the 
conduits  in  which  electric  light  or  power  wires  are  placed 
from  that  part  in  which  telegraph,  telephone  or  signal 
wires  are  carried  and  the  entrance  to  each  part  of  the  con- 
duit shall   be   by   separate   manholes. 

It  was  enacted  that  after  the  commencement  of  the 
construction  of  this  conduit  system  in  any  street  or  circuit 
no  company  should  have  the  right  to  set  up  poles  or  string 
wires  or  cables  or  to  construct  underground  conduits  in 
such  streets  or  circuits,  and  even  the  city  council  would 
have  no  authority  to  grant  any  such  rights  to  anyone  ex- 
cepting for  trolley  poles,  street  lamp  poles  and  such  dis- 
tribution  poles   as   may   be   found   necessary   by   the   city. 

Compensation  by  Arbitration 

As  the  removal  of  poles  and  wires  already  installed 
in  the  streets  would  entail  heavy  loss  to  the  operating 
companies  the  city  was  authorized  to  compensate  the  own- 
ers of  the  same  on  a  basis  of  the  actual  value  at  the  time 
the  materials  are  removed,  the  amount  of  compensation 
to  be  determined  by  three  competent  arbitrators.  After  such 
compensation  has  been  paid  the  inaterial  expropriated  shall 
become  the  absolute  property  of  the  city  and  the  material 
shall  be  removed  from  the  street. 

When  the  city  decides  to  place  the  electric  service 
underground  in  any  street,  square  or  other  place,  the  con- 
duits already  placed  in  those  streets  by  operating  com- 
panies shall  be  taken  over  by  it.  Reasonable  compensation 
shall  be  paid  for  such  conduits,  cables  and  other  appur- 
tenances  thus  rendered  useless. 

The  amount  of  compensation  in  any  case  shall  be  de- 
termined by  llio  provisions  of  the  revised  statutes  govern- 
ing;   expropriations    by    railway    companies.       When    the    oily 


notifies  the  persons  or  companies  interested  of  its  intention 
to  construct  conduits  in  any  portion  of  the  city  it  shall  tile 
its  application  with  a  judge  of  the  Superior  Court  for  the 
appointment  of  arbitrators.  The  arbitrators  shall  hear  the 
interested  parties  and  give  their  award  within  four  months 
from  the  date  of  their  appointment  unless  such  delay  be 
extended  by  the  arbitrator.  The  decision  of  the  majority 
of  the  arbitrators  shall  be  final  and  binding  upon  the  city, 
and   all   other   parties   interested. 

The  city  was  authorized  to  determine  the  method  of 
connecting  the  main  trunk  lines  with  the  distributing  lines 
and  of  making  the  service  connection.  It  may  construct, 
maintain  and  administer  distributing  ducts,  charging  a  rent- 
al therefor,  or  allow  persons  or  corporations  interested  to 
install  their  own  distributing  ducts  imder  the  city's  super- 
vision or  with  the  approval  of  the  council  and  may  delegate 
to  them  in  certain  instances  the  powers  granted  to  it  by 
this   or  previous   enactments. 

Companies  Will   Pay   Rental 

The  city  was  authorized  to  fix  and  receive  rentals  on 
all  underground  constructions  reserved  by  the  persons  or 
companies  operating  the  same  previous  to  expropriation  as 
well  as  on  its  own  conduits  with  which  the  expropriated 
conduits  will  become  incorporated.  Such  rentals  shall  be 
fixed  from  year  to  year  to  cover  the  cost  of  maintenance 
and  administration  as  well  as  interest  and  sinking  fund 
sufficient  to  extinguish  the  debt  in  forty  years.  The  ex- 
penses chargeable  to  this  account  shall  include  the  salaries 
and  expenses  of  the  electrical  commission.  ."Kfter  the  full 
cost  of  the  undertaking  shall  have  been  paid  off  the  rentals 
shall  be  for  administrative  purposes  onlj-  and  shall  be 
levied  upon  each  party  using  the  conduits  in  proportion  to 
the  portion  occupied  severally  by  them.  Tenders  shall  be 
called    for   the    construction    of   these    conduits. 

The  city  was  authorized  to  enter  in  and  upon  any 
private  property  as  well  as  the  public  streets  in  carrying- 
out  the  improvements  contemplated,  proper  compensation 
being  given  for  any  real  damage  caused  in  consequence  of 
the  work. 

The  Duties  of  the  Commission 

In  onlor  to  provide  funds  for  the  carrying  out  of  this 
undertaking  the  city  council  was  authorized  to  issue  bonds, 
debentures  or  inscribe  stock  to  the  amount  of  .f,'5,000,000. 
I'\irther,  for  the  carrying  out  of  this  undertakin.u  the  city 
was    authorized     to    pass    a     by-law     providing     for     the     ap- 
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])ijiiilineiU  of  a  ciniiniissidii  In  be  kimwii  as  llic  Electrical 
Commission  of  tlie  City  of  Montreal.  The  duties  of  this 
commission  include  the  drawing  up  of  the  rules  and  regu- 
lations respecting-  the  use,  maintenance  and  management 
of  tlie  conduits  as  well  as  the  preparation  of  complete 
plans  and  specifications  of  the  same,  it  was  decided  that 
one  commissioner  should  be  appointed  by  the  city  of 
Montreal,  another  by  the  operating  companies  and  the 
thirrl    by    the    Quebec    I'ublic    Utilities    Commission. 

.\s  soon  as  the  plans,  sijecilications  and  regulations 
above  mentioned  shall  have  been  approved  by  the  Public 
Utilities  Commission,  and  the  contracts  shall  have  been 
given  out  l)y  the  city  of  Montreal,  the  city  shall,  with  the 
approval  of  the  Public  Utilities  Commission,  appoint  a 
competent  engineer,  who,  alone,  shall  have  the  direction 
and  supervision  of  the  construction  and  maintenance  of 
the  conduits;  as  soon  as  such  appointment  is  made  the 
duties  of  the  three  members  composing  the  Electrical 
Commission    shall    terminate,    and    the    new   engineer   so  ap- 
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Interior   Standard  Winnipeg  Car 

pointed  sl'.all  constitute  the  commission.  None  of  the  en- 
gineers shall  be  dismissed  e.xce|)t  by  the  Public  Utilities 
Commission  after  hearing  the  interested  parties  and  vacan- 
cies occurring  on  the  commission  shall  be  filled  in  the  same 
manner   as    the   appointment   lirst   made. 

The  Interested  Companies 

The  various  companies  interested  number  twenty-six, 
and  are  as  follows:  The  Dominion  Guarantee  Company, 
Limited;  the  Great  North  Western  Telegraph  Company; 
the  Merchants  Telephone  Company;  Montreal  Electric 
Light  Company;  the  Merchants  flight,  I  feat  &  Power  Com- 
pany; I'ederal  Telephone  Company.  Limited;  the  North 
American  Telegraph  Company,  Limited;  the  Montreal 
Light,  Heat  &  Power  Company;  the  l-'rovincial  Light  & 
Power  Company;  the  Lachine  Kapids,  Hydraulic  &  Land 
Company;  the  'I'emple  Itlectric  Company;  the  Imperial 
Electric  Light  (.ompany;  the  Koyal  Electric  Company; 
the  Citizens  Eight  &  Power  Company;  the  Standard  I-ight 
&  Power  Company;  the  Montreal  &  .St.  Lawrence  I^iglil  S: 
Power  Company;  the  Montreal  Gas  Company;  llu-  Domin- 
ion Light,  Heat  &  Power  Company;  the  Canadian  Light  & 
Power  Company;  the  Central  Heat,  Eight  &  Power  Com- 
pany; the  Bell  'I'elephone  of  Canada;  the  Public  Service 
Corpoiation;  the  Montreal  Park  &  Island  Railway;  the 
Montreal  Street  Railway  Company;  the  Montreal  Terminal 
Railway;    Canadian    I'acilic    Railway    Telegraph    Company. 


Personals 

Mr.  A.  E.  Starr  has  been  appointed  manager  of  the  Vic- 
toria office   of   llie   C.   P.   K.   telegraph   system. 

Mr.  William  Christie,  for  twenty  years  manager  of  the 
Victoria,  B.C.,  office  of  the  C.  P.  R.  telegraph  system,  has 
resigned. 

Mr.  F.  R.  Dark  has  resigned  from  the  employ  of  the  City 
of  l^ondon.  but  will  remain  in  l-ondon  and  open  an  elec- 
trical   supply    business    on    his    own    account. 

Mr.  Chas.  T.  Mitchell,  of  the  Reliance  Electrical  Man- 
ufacturing Company,  Limited,  of  Winnipeg,  is  at  present 
on   a   business   tour   west,   as   far  as   .Saskatoon. 

Mr.  F.  R.  Pendleton,  formerly  with  the  Holophane  Glass 
Company,  has  joined  the  sales  staff  of  the  Packard  Electric 
Company,    and    will    make    his    headquarters   at   Toronto. 

Mr.  A.  L.  Woolf,  special  representative  Canadian  Tung- 
sten Lamp  Company,  has  left  for  Vancouver  and  the  various 
cities  of  the  west. 

Mr.  T.  W.  Turner  has  resigned  tlie  managership  of  the 
Moose  Jaw  telephone  office  and  will  go  into  business  for 
himself.     He  is  succeeded  by   Mr.  W.  H.  Warren. 

Mr.  Geo.  C.  Rough,  Sales  Manager  of  the  Packard  Elec- 
tiic  Company,  has  recently  returned  from  a  trip  to  the 
Pacific  coast  and  reports  business  to  be  in  a  very  lively  con- 
dition all  through  the  west.  Mr.  Rough  states  that  he  has 
eliminated  the  word  "boom"  from  his  vocabulary  as  far  as 
the  west  is  concerned.  There  is  no  boom  there,  he  says, 
but  just  the  natural  rapid  and  lasting  growth  of  the  finest 
country  in   the  world. 

Mr.  R.  S.  Kelsch  has  been  retained  by  the  Dominion 
Textile  Company  to  look  after  their  interests  in  connection 
with  the  new  power  plant  to  be  built  jointly  by  the  town 
of  Magog  and  the  Dominion  Textile  Company.  This  plant 
will  be  used  for  supplying  light  and  power  to  the  town  and 
all  surplus  power  will  be  consumed  at  the  Dominion  Tex- 
tile Company's  Cotton  Mills.  Magog.  Messrs.  T.  Pringle 
&   Son   represent   the   town   of   Magog. 

Mr.  Charles  Johns,  former  manager  of  the  St.  Thomas 
street  railway,  and  since  that  time  electrical  and 
mechanical  superintendent  of  the  London  &  Lake 
Erie  Transportation  Company,  has  been  appointed  to 
the  position  of  operator  in  charge  of  the  St. 
Thomas  power  and  light  distribution  station.  Mr.  Johns 
will  have  complete  charge  of  the  local  plant,  and  will  also 
be  required  to  advise  at  any  time  on  electrical  matters  per- 
taining to  the  street  railway. 


New  Books 

Motors,  Secondary  Batteries,  Measuring  Instruments  & 
Switchgear — by  .S.  Kenneth  Broadfoot,  A.M.I.E.E., — one  of 
the  Electrical  Installation  Manuals  series  being  published 
by  Constable  &  Company,  London,  England.  This  book 
will  be  found  of  value  to  central  station  men  and  operating- 
engineers  who  require  condensed  informalion  on  varied 
operating   conditions. 

.Arc  Lami)s  and  Accessory  .Apparatus — by  J.  II.  John- 
son, A.M.I.E.E. — one  of  the  electrical  installation  manuals 
published  by  Constable  &  Company,  London,  England.  A 
primer  written  vvilh  the  idea  i>f  enabling  electrical  con- 
tractors, wircmen  and  engineers  in  general  to  decide  upon 
the  correct  type  of  arc  lamp  to  adopt  under  given  condition. 
Various  types  of  lamps  and  accessories  representative  of 
their   respective   classes   are   described. 
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ClhiaracterisiLics   ©f    Imidliuictioini   Motor; 


Their    Operation,    Construction,    Application,    and     Char- 
acteristics—Read Before   the  C.S.C.E.    by  A.  Miller  Gray 


The  induction  motor  has  come  into  very  general  use  in 
this  country,  and  is  rapidly  superseding  the  d.c.  motor  for 
many  classes  of  work,  yet  its  characteristics  are  not  very 
well  understood. 

The  theorj'  of  operation  of  the  machine  is  briefly  as 
follows:  Figs.  1  and  2  show  the  essential  parts  of  a  2-phase 
induction  motor.  P  is  called  the  stater,  and  it  carries  two 
windings,  M  and  N,  arranged  90  deg.  apart.  These  wind- 
ings are  connected  to  phases  1  and  2  respectively  of  a  2- 
phase  alternator.  The  value  of  the  current  which  flows  at 
any  instant  in  coils  M  and  N  is  got  from  Fig.  3;  thus  at 
instant  A,  Fig.  3,  the  current  in  phase  1  =  Iniax,  and  in 
phase  2.  at  the  same  instant  =  O. 

The  magnetic  field  produced  in  tlie  machine  at  the 
various  instants  A,  B,  C,  D,  E,  Fig.  3,  is  shown  in  Fig.  4, 
and  it  will  be  seen  that,  although  the  winding  is  stationary, 
yet  a  revolving  field  is  produced,  which  field  moves  through 
the  distance  of  two  poles  when  the  current  passes  through 
one   cycle;   so,  in   general, 

cycles  per.  sec.   X   60 

r.p.ni.   of   field   =  .     This    speed    is 

y<    the    number   of  poles 
called   the   synchronous   speed; 

The  sole  purpose  of  the  stator  is  to  produce  this  re- 
volving magnetic  field.  Fig.  5  shows  an  actual  stator.  The 
winding  is  arranged  in  belts  just  as  in  Fig.  1,  but  the  ends 
of  the  coils  are  bent  back  so  that  the  rotating  part  can 
readily  be  placed  in  position.  This  rotating  part  is  called 
the   rotor,   and  it  is  put   into  the  revolving  field. 

The  most  common  type  of  rotor  is  the  squirrel  cage 
rotor.  It  consists  of  an  iron  core  carrying  copper  rods  in 
slots.  These  rods  are  joined  together  at  the  ends  by  brass 
end  connectors. 

When  this  rotor  is  put  into  the  revolving  field,  cur- 
rents will  be  set  up  in  the  rotor  conductors,  and  a  torque 
will  be  produced  in  such  a  direction  as  to  make  the  rotor 
follow  up  the  stator  field.  At  standstill  this  current  is  large. 
being  about  5^  times  full  load  current,  but,  unfortunately, 
it  lags  behind  the  magnetic  field  which  produces  it,  so  that 
when  the  magnetic  field  is  a  inaximum  at  any  point  on  the 
rotor  periphery,  the  current  in  the  rotor  conductor  at  that 
point  has  not  yet  reached  its  maximum  value,  and  so  the 
torque  produced  with  ojS  times  full  load  current  is  only 
about  t'/2   times  full   load   torque. 

To  increase  this  torque  at  standstill,  called  the  starting 
torque,  the  current  must  be  brought  more  in  phase  with  the 
magnetic  field.  This  is  done  by  increasing  the  resistance 
of  the  rotor.  As  this  resistance  is  increased  the  current  is 
decreased,  but  the  starting  torque  is  increased,  because  the 
current  is  now  more  in  phase  with  the  magnetic  field.  When 
the  motor  is  running,  a  large  rotor  resistance  is  undesir- 
able, because  it  causes  a  large  rotor  loss  and  therefore  a 
low  efficiency.  So  the  wound  rotor  type  of  induction  mo- 
tor was  developed.  This  type  of  motor  has  a  large  resist- 
ance in  the  rotor  at  starting  and  a  low  resistance  when 
running.  The  winding  is  left  open  at  three  points  which  are 
connected  to  slip  rings.  The  winding  is  closed  outside 
of  the  machine  through  resistances  which  can  be  adjusted, 
and  finally  short  circuited  when  the  motor  is  up  to  speed. 
When  a  motor  is  not  carrying  any  load,  it  runs  at  prac- 
tically the  same  speed  as  the  revolving  field.  As  the  load 
increases   the    rotor    slows    down    slightly,    thereby    allowing 


the  rotor  bars  to  cut  the  lincb  of  force  of  the  revolving 
field,  whereby  emfs.  are  induced  and  current  caused  to 
flow  in  the  rotor  bars.     This  current  produces  a  torque.    So 


•    2-  a 


-1_ 


o 

-I- 


to  carry  any'load,  the  rotor  of  an    induction    motor    must    slip 

r.p.m.  of  field — r.p.m.  of  rotor 

through   the   field   and   the   ratio 

r.p.m.  of  held 
is  called  the  %  slip;  for  the  average  motor  this  value  is 
about  5%  when  the  motor  is  carrying  full  load,  and  it  varies 
directly  as  the  load  varies  from  no  load  up  to  25%  overload. 
The  chaiacteristics  of  a  standard  squirrel  cage,  a  high 
resistance  squirrel  cage,  and  a  wound  rotor  motor  are  given 
in  the  following  table: 

Table  I. 


Standard 
squirrel  cag^e 

Hiph  resist, 
squirrel  cage 

Wound  rotor 

Efficiencv  J  load  . .    . . 
full  "    

n  " 

Power  factor    }    load  . 
full    •'     .. 

a     "    • 

88% 

88.5  % 

85.5  % 

78% 

89% 

90  '^ ' 
3.16  fufl  load 
1.76  '•      " 
5.8     "      " 
870  R.P.M. 

86.5% 

85% 

81.5% 

78% 

89% 

90  % 
3.16  full  load 
2.35  "       " 
5.4     •'       " 
835  R.P.M. 

87% 
89% 
86.5% 
78% 
89% 
89.5% 
2.7  full  load 

Starting-  torque 

Starting  current 

Speed  at  full  load 

full  load 

full  load 

870 

Temperature  rise  at 

full  load 

22-c. 

28°c. 

25°c. 
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Selection  of  Type  of  Motor. — From  these  results  it 
is  possible  to  state  in  a  general  way  for  what  class  of  ser- 
vice each  type  is  suited. 

The  standard  squirrel  cage  motor  is  used  when  the 
starting  torque  is  not  greater  than  full  load  torque,  the 
time  taken  to  get  up  to  full  speed  not  longer  than  30  sec- 
onds, and  the  large  starting  current  at  low  power  factor 
not  objectionable.  The  high  resistance  squirrel  cage  type 
is  used  for  heavier  starting  duty  than  the  above,  and  in 
places  where  the  extreme  simplicity  of  the  squirrel  cage 
makes   that   type   desirable;   for   example,   in   cement  mills. 

The  wound  rotor  type  is  used  for  very  heavy  starting 
duty,  for  variable  speed  duty,  and  in  places  where  the  start- 
ing current  must  be  kept   down   to  a  reasonable   value. 

It  is  desirable  to  use  the  squirrel  cage  type  of  motor 
wherever  possible  on  account  of  the  simplicity  of  its  con- 
struction and  the  absence  of  sliding  contacts.  The  principal 
objection  to  this  type  of  motor  is  the  large  starting  current 
which   it   takes. 

Starting  on  Reduced  Voltage. — Consider  the  case  of  a 
squirrel  cage  motor  which  takes  5yi  times  full  load  current 
to  give  lyi  times  full  load  torque  at  starting.  If  the  volt- 
age applied  to  the  motor  terminals  is  reduced  to  82%  of 
the  voltage  of  the  system  by  means  of  a  transformer,  then 
the  starting  current  in  the  motor  will  be  82%  of  S}/^  or  i'/, 
times  full  load  current,  and  the  starting  current  in  the  line, 
on  account  of  the  transformer,  is  82%  of  4J4  times  or  :j.7 
times   full   load   current. 

The  starting  torcpie  will  be  reduced  to  82%  on  account 
of  the  reduction  of  the  motor  current,  and  again  to  82%>  on 
account    of   the    reduction    of    the    magnetic    field,    since    the 
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I''ig.  5— Induction  Motor  Stator 

strength    of   the   magnetic    lield    is   proportional    to   the    vol! 
age,  so  the  starting  torque  will  be  .h2  of  .82  of  1^,  or  full 
load   torque. 

It  will  readily  be  seen  that  if  the  motor  starts  up  liKhl. 
as,  for  example,  where  a  fast  and  loose  pulley  is  used,  the 
starting  voltage  can  be  still  further  reduced.  Thus,  if  the 
required  starting  torque  is  only  :iO%  of  full  load  torcpie,  the 
starting  voltage  will  be  45%  of  the  line  voltage;  the  start- 
ing current  in  the  motor  will  be  Z'/z  times  full  load  current, 
and  the  starting  current  in  the  line  1.1  times  full  Icjad  c\ir- 
rent. 

It  is  possible  in  many  ways  to  so  modify  the  drive  that 
the   torque   at   starting   is   less   than    full    load    torque;    thus, 


mention  has  already  been  made  of  the  use  of  fast  and  loose 
pulleys.     Friction   clutches   come  under   the   same   head. 

Air  compressors  are  usually  started  up  light  by  supply- 
ing the  compressor  with  a  bye-pass,  which  connects  the 
two  ends  of  the  compressor  together  through  a  pipe.  When 
the  compressor  is  up  to  speed,  a  valve  in  this  pipe  is  closed  , 


Fig.  6 — Tiibe  Mill  Drive,  showing  Friction  Clutch 

and  the  compressor  then  delivers  compressed  air  to  the  air 
system.  Plunger  pumps  can  be  readily  started  in  the  same 
way. 

There  are  certain  classes  of  work,  however,  where  the 
extra  complication  of  fast  and  loose  pulleys  or  friction 
clutches  will  not  be  considered,  where  the  starting  torque 
is  large,  and  yet  where  the  user  will  not  consider  the  wound 
rotor  type  of  motor.  This  class  of  work  is  represented 
by  the  cement  mill  drive.  A  cement  mill  operates  34  hours 
a  day,  and  reliability  is  essential  in  the  whole  train  of  oper- 
ations. 

Fig.  6  shows  a  short  centre  drive  to  a  tube  mill;  in  this 
case  the  mill  is  started  through  a  friction  clutch.  The  cut 
shows  the  amount  of  dust  that  is  lying  around  in  spite  of 
the  fact  that  the  motors  are  in  a  special  room  and  drive 
through  the  wall. 

Another  case  is  a  battery  of  tube  mills  operated  by  squir- 
rel cage  motors  having  high  resistance  and  connectors. 
These  tube  mills  start  up  half  full  of  pebbles,  and  the  initial 
torque  required  before  this  mass  of  pebbles  begins  to  roll 
is  very  large.  The  comparatively  large  starting  torque  got 
by  using  the  high  resistance  end  rings,  is  got  at  a  sacrifice 
of  efficiency  and  an  increase  in  the  temperature  rise  of  the 
machine,   as   shown   in   Table    I. 

Largest  Squirrel  Cage  Motor  that  can  be  Used  on  a 
System. — The  large  starting  current  taken  by  a  squirrel 
cage  induction  motor  at  starting,  limits  the  size  of  motor 
that  can  be  run  on  a  given  system.  It  can  readily  be  seen 
that  it  is  impossible  to  start  :i  :.'(){l  h  |).  motor  which  has  a 
starting  current  of  ."i^  time.-,  full  loail  currcnl.  from  a  200 
kilowatt  alternator  which  can  only  give  :i  times  full  load 
current   on   short   circuit. 

Consider  the  following  i)r(ipo.sili(in :  I  lie  normal  load 
on  the  alternator  is  A  amp.  at  807o  power  factor,  the  largest 
s<iuirrel    cage   motor   on    the   system    takes    B   amp.   at   80% 
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power    factor   when    i>ii    full    load,    and    3J/2    B    amp.    at   40'/(i 
power  factor  on  .starting. 

l'"ig.  7  shows  the  relation  between  the  ratio  A/B  and 
'/r  voltage  drop  on  the  alternator,  the  alternator  rheostat 
being  tixed.  Under  these  conditions  the  normal  current 
of  the  motor  should  not  exceed  59o  of  the  normal  current 
rating  of  the  alternator.  Most  alternators  are  now  sup- 
plied   with    automatic    regulators    if    operating    on    a    large 
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90         60 

Fig.  7 

motor  load.  The  regulators  vary  the  excitation  as  the  load 
varies  so  as  to  keep  the  terminal  voltage  of  the  alternator 
constant,  up  to  the  point  where  there  is  full  excitation  on 
the  alternator.  Curve  8  shows  the  maximum  current  at 
different  power  factors  which  can  be  handled  by  such  a 
regulator,  without  any  drop  in  generator  voltage.  With 
the  amount  of  field  margin  shown  in  Fig.  8.  the  ma.ximuni 
permissible  ratio  of  B/A  is  30%. 

Variable  Speed  Operation  of  Induction  Motors. — For 
variable  speed  service  there  is  no  choice  of  type  of  motor, 
the  wound  rotor  motor  must  be  used.  The  squirrel  cage 
motor  is  essentially  a  constant  speed  motor.  The  speed  of 
a  wound  rotor  motor  can  be  reduced  by  increasing  the 
rotor  resistance,  because  if  the  rotor  resistance  is  increased, 
a  greater  voltage  will  be  necessary  to  send  a  given  current 
through  the  rotor,  and  a  greater  slip  will  be  necessary  to 
give  this  voltage. 

One  objection  to  this  method  of  speed  variation  is  that 
the  speed  varies  greatly  with  the  load,  being  synchronous 
speed  at  no  load,  and  varying  from  that  to  full  load  speed 
at  full  load,  so  if  the  full  load  speed  were  low,  and  the 
motor  were  driving,  say,  a  lathe,  and  the  lathe  was  being 
used  to  turn  up  a  rough  piece  of  material,  the  speed  would 
see-saw  up  and  down  depending  on  the  depth  of  the  cut. 
Such  a  state  of  affairs  would  not  be  satisfactory,  so  it  may 
be  said  that  the  induction  motor  should  not  be  used  for 
variable   speed   work   unless   the   load   is   constant. 

Another  serious  objection  to  the  use  of  a  wound  rotor 
motor  on  variable  speed  work  is,  that  when  operating  at 
reduced  speeds,  the  amount  of  power  wasted  in  the  resist- 
ance is  large;  in  fact  the  power  lost  in  the  secondary  re- 
sistance =  the  output  of  the  motor 

the  speed  at  no  load  —  the  actual  speed 

X   =:  the   output   of 

the  speed  at  no  load 
the   motor    X    %   slip. 


If  a  large  part  of  the  load  is  such  as  to  require  a  vari- 
;il>le  speed  drive,  the  induction  motor  is  not  to  be  recom- 
Miende<l.  If  only  a  small  part  of  the  total  load  requires  a 
variable  speed  drive,  it  will  possibly  be  best  to  install  a 
motor  generator  set,  and  handle  that  part  of  the  load  by 
means  of  direct  current   motors. 

Construction  of  Induction  Motors. — The  simplicity  of 
the  construction  of  induction  motors  has  already  been 
pointed  out;  but  there  are  one  or  two  points  to  which 
special  attention  must  be  drawn. 

Open  and  Closed  Slots. — There  are  two  types  of  slots 
used  in  induction  motors;  these  are  shown  in  Figs.  5  and 
'.I.   and    are    called    the    open   and    closed    slot,    respectively. 

The  closed  slot  is  used  on  all  rotors,  because  the  rotor 
winding  seldom  breaks  down,  due  to  the  fact  that  when  the 
machine  is  running  the  voltage  induced  in  the  rotor  is  low, 
and   then,   again,   the   rotor  winding  is   free   from   all   surges. 

Stator  windings,  on  the  other  hand,  have  much  higher 
voltages  between  turns,  between  phases  and  to  ground, 
so  the  stator  winding  is  more  liable  to  break  down;  ease 
of   repair,   then,    is   very   essential    in    the    stator   winding. 

Figs.  5  and  11  show  the  two  types  of  windings  corres- 
ponding to  the  two  types  of  slots,  and  it  will  be  noticed 
that  the  closed  slot  winding  is  much  more  difficult  to  re- 
pair, and  so  is  not  greatly  used  in  this  country.  In  tlie 
case  of  the  open  slot  winding,  any  coil  which  becomes 
damaged  can  be  readily  removed  and  replaced  by  a  new 
line  without  seriously  disturbing  the  rest  of  the  winding. 
The  closed  slot  construction  is  not  to  be  recommended  for 
stators  of  motors  having  a  larger  output  than  ly^  h.p.,  ex- 
cept in  the  special  case  of  very  slow  speed  machines,  where 
the  closed  slot  construction  is  necessary  in  order  to  get 
reasonably  good  characteristics.  Below  I'/i  h.p.,  competi- 
tion  has  made  it   necessary  to  use   the  closed   slot  construc- 
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tion  because  it  is  cheaper,  .since  it  allows  the  use  of  a 
smaller  machine  to  give  the  same  rating  and  characteristics. 
The  Length  of  .\ir  Gap. — One  of  the  weakest  spots  of 
an  induction  motor  is  the  air  gap,  which  is  very  small. 
Theoretically,  the  smaller  the  air  gap  the  better  the  char- 
acteristics of  the  machine.  The  air  gap  is  therefore  fixed 
l)y  mechanical  limitations,  and  is  made  as  small  as  possible. 
The  values  used  in  practice  arc  given  by  the  following 
formula: 
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Length    of   air   gap    in    iiicliesr=:aD-|-bL-)-cV+(l  where 
a  =  .noo:)5;  b  =  .001;  c  =  .OOU;  d  =  .005. 
D  =  rotor  diameter  in   inches. 
L  =  length   of  iron   in   the   core,  parallel   to   the   shaft 

in   inches. 
V  =  peripheral  velocity  of  the  mlor  in  l.OOO'.s  of  feel 
per    minute. 
To    take   a    particular    example;    A    200    h.p.    motor   run- 
ning at  600   r.)).ni.   will    have   a    rotor   diameter   of  about  ;i4- 


F,g.  9 

in.,  a  core  length  of  S-in.,  and  a  peripheral  velocity  of  5,- 
350  ft.  per  minute.  The  air  gap  vs'ill  therefore  be  .042  in. 
By  the  air  gap  is  meant  the  difference  between  the  radius 
of  the  stator  outside  and  the  rotor  inside  surfaces,  and  not, 
as  is  sometimes  given,  the  difference  between  the  diameters. 

The  air  gap  can  be  increased  in  length  at  the  expense 
of  the  power  factor  of  the  machine.  Thus,  the  200  h.p. 
motor  mentioned  above  has,  with  an  air  gap  of  .043  in., 
a  magnetizing  current  of  about  '^0%  of  full  load  current, 
and  a  power  factor  at  full  load  of  about  90  %,  and  at  half 
load  of  about  80%.  If  the  air  gap  is  increased  to  .06  in., 
the  power  factor  will  be  about  85%  at  full  load  and  about 
65%   at  half  load. 

In  cement  mill,  woolen  mill,  and  cither  such  work,  the 
motors  are  always  running  on  full  load,  and  to  the  cement 
manufacturer  the  gain  of  50%  in  air  gap  length  is  often 
considered  to  be  worth  more  than  the  loss  of  5%  in  power 
factor,  because  the  motors  will  then  stand  a  greater  amount 
of  wear  in  the  bearings  and  will  be  easier  to  blow  out 
There  have  been  cases  in  cement  and  woolen  mills  wherv 
the  air  gap  space  has  become  so  filled  up  with  foreign  mai 
ter   as   to   stall    the   motor. 

The  use  of  a  closed   slot    con.-ilruction   in    the   .stator   ;il 
lows  the  use  of  a  slightly  larger  air  gap  for  the  same  power 
fact'ir  than  does  the  open  slot  machine,  but  at  the  sacrilici 
of  ease  and  repair. 

Connection  of  the  Motor  to  the  Load. — When  llit  mo- 
tor is  geared  to  the  driven  machine,  a  flexible  coupling 
should  be  put  between  the  motor  and  the  load  whenever 
possible,  otherwise  excessive  vibration  is  liable  to  destroy 
the  insulatifin;  and  again,  since  the  clearance  between  the 
rotor  and  stator  is  so  very  small,  the  pounding  of  the  gears 


would  soon  wear  down  the  bearings  by  the  amount  of  the 
air  gap  clearance  and  new  bearings  would  then  be  required. 

When  a  flexible  coupling  cannot  be  used  on  account  of 
the  cost  or  because  the  space  is  not  available,  an  outboard 
bearing  should  always  be  supplied  on  motors  above  20  h.p., 
and  for  motors  below  that  size,  when  no  outboard  bearing 
is   used,   the   driving  pinion   should   be   of  raw   hide. 

Fig.  10  shows  a  machine  with  an  outboard  bearing.  It 
also  shows  what  is  just  as  important  in  such  cases,  namely, 
split  housings. 

Use  of  Split  Housings.— When  motors  have  gears  or 
couplings  keyed  on  to  the  shaft,  it  is  a  difficult  matter  to 
remove  these  from  the  shaft  at  any  time,  and  it  is  particu- 
larly difficult  to  remove  them  with  a  housing  in  the  way. 
If  the  housing  is  solid,  no  new  bushings  can  be  inserted 
until  the  gear  or  coupling  is  removed.  In  such  cases  split 
housings  and  bushings  as  shown  in  Fig.  10  are  to  be  recom- 
mended, and  the  customer  ought  to  be  willing  to  pay  the 
extra   price   for   them. 

Appearance  and  Finish  of  the  Machine. — It  is  not  gen- 
erally recognized  that  appearance  and  operation  of  a  tiiotor 
are  intimately  connected  with  one  another.  While  it  is 
true  that  a  well  finished  tnotor,  with  the  castings  clean, 
well  filled  and  rubbed  down,  and  the  lines  of  the  machine 
attractive  in  appearance,  may  not  run  any  better  than  a 
very  ordinary  looking  machine  which  has  just  got  a  coat 
of  paint  on  the  top  of  the  rough  casting,  yet  it  will  be 
found  that  the  man  in  charge  always  pays  more  attention 
to  the  handsome  tiiachine,  which,  on  that  account,  is  liable 
to  give  less  trouble,  require  less  for  repairs,  and  give  great- 
er  satisfaction   than   the   poorer   looking  machine. 

Heating  and  Temperature  Guarantees. — The  most  im- 
portant limit  of  output  of  an  electrical  machine  is  that  at 
which  the  insulation  begins  to  deteriorate  due  to  heat. 
With  present  practice  in  insulating  the  temperature  of  the 
stator  coils  of  any  motor,  or  the  rotor  coils  of  a  wound 
rotor  motor,  should  never  exceed  85  deg.  cent.  Tape  begins 
to  char  at  120  deg.  cent.,  while  both  tape  and  paper  become 
very  brittle  much  below  this  temperature  and  pulverize 
rapidly   if   there   is    much   vibration    in    the    machine. 

Squirrel  cage  rotors,  at  starting,  often  exceed  this  value 
of  85  deg.  cent.,  because  it  can  be  shown  that  the  loss  in 
the  rotor  at  starting  =  the  full  load  output  of  the  machine 


Fig.   10 

X  %  of  full  load  tor(|ue  required  at  starting.  Thus,  if  a  20 
h.p.  motor  starts  up  against  full  load  torque,  20  h.p.  must  be 
absorbed  by  the  rotor  copper  at  starting.  This  20  h.p.  be- 
ing dissipated  in  heal,  will  raise  the  temperature  of  the  rotor 
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bars  and  end  ccmncctors  rapidly,  unless  they  have  a  large 
body  to  absorb  the  heat.  For  ordinary  starting  duty  .6 
lbs.  of  rotor  copper  per  horse  power  dissipated  has  been 
found  sufficient,  provided  the  time  required  to  accelerate 
the  load  to  full  'speed  does  not  exceed  30  seconds.  When 
the  time  for  accelerating  the  load  is  longer  than  this, 
heavier  rotor  end  connectors  will  be  necessary,  and  in 
some  cases  a  wound  rotor  must  be  used,  in  which  case  the 
loss  at  starting  is  dissipated  in  a  resistance  external  to 
the  machine. 

Fig,  11  shows  an  e.xtreme  case  of  a  fly-wheel  motor 
generator  set  used  to  supply  direct  current  to  two  unload- 
ing coal  barges.  The  load  on  the  d.c.  end  is  65  h.p.  aver- 
age, with  a  maximum  peak  load  of  400  h.p.  The  motor  is 
a  75  h.p.  squirrel  cage  motor,  and  the  fly-wheel  weighed 
Zyi  tons.  The  squirrel  cage  rotor  had  a  high  resistance, 
so  that  the  speed  dropped  rapidly  as  the  load  increased  and 


The    following   table    gives    soiiie    interesting    figures    on 
a  libcT.illy  rated  30  h.p.  motor. 


Fig.  11 

allowed  the  fly-wheel  to  carry  most  of  the  peak  load.  The 
set  had  a  speed  of  840  r.p.m.  on  the  average  load  of  65 
h.p.,  and  took  5  minutes  to  come  up  to  full  speed;  but  this 
is  an  extreme  case,  and  was  made  possible  by  the  use  of  a 
high  resistance  alloy  for  the  end  connectors,  which  allowed 
them   to   have  a   large  cross   section. 

Because  of  this  rotor  heating  at  starting,  it  should  not 
be  considered  good  practice  to  depend  entirely  on  solder 
for  connecting  the  rotor  bars  and  rotor  end  connectors.  A 
good  mechanical  joint  should  be  made  first  and  then  solder 
should    be    used   as    an    extra   precaution. 

The  usual  teinperature  guarantee  is,  that  the  motor 
shall  operate  for  24  hours  at  full  load  with  a  maximum  tem- 
perature rise  of  less  than  40  deg.  cent,  above  an  air  temper- 
ature of  25  deg.  cent.  An  overload  of  25  %  for  2  hours  on 
the  top  of  this  shall  not  cause  a  temperature  rise  of  more 
than  50  deg.  cent,  above  the  air.  These  guarantees  are  not 
consistent,  because  an  induction  motor  is  usually  designed 
with  such  densities  in  the  copper  and  iron  that  a  motor 
will  rise  to  its  full  temperature  in  about  2  hours,  and  the 
overload  temperature  will  usually  be  15  deg.  cent,  above 
the  normal  load  temperature.  To  meet  an  overload  guar- 
antee of  50  deg.  cent,  rise  for  2  hours  overload,  on  the  top 
of  24  hours  normal  load,  requires  normal  load  temperatures 
of  35  deg.  cent.  The  designer  would  usually  prefer  to 
guarantee  full  load  continuously  40  deg.  cent,  rise,  and  25% 
overload   continuously   55   deg.   cent.   rise. 

Totally  Enclosed  Induction  Motors. — There  is,  as  a 
rule,  little  excuse  for  enclosing  induction  motors.  If  they 
arc  enclosed,  their  output  for  a  given  temperature  rise  is 
greatly   reduced. 


Same  motor 

Same  motor 

Same  motor 

Open 
motor 

Housing  Holes 

closed  with 

perforated 

sheet  metal 

^"  holes  on  |" 

centres 
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"      ring: 
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As  a  rule  the  enclosed  rating  is  about  30%  of  the  open  rating. 

F'orced  Ventilation. — Some  tests  were  made  on  an  80 
h.p.  1,160  r.p.m.  open  type  induction  motor  to  find  the  effect 
of  forced  ventilation.  When  totally  enclosed  its  output  was 
25  h.p.  When  1,200  cubic  feet  of  air  per  minute  was  blown 
through  this  enclosed  motor  it  carried  a  load  of  100  h.p. 
with   the   same  rise   of  temperature. 

Operation  and  Characteristics  of  Induction  Motors. — 
Care  shoujd  be  taken  in  choosing  induction  motors  to  get 
them  of  the  proper  capacity.  If  they  are  too  small  they  get 
hot  and  the  insulation  becomes  impaired.  If  too  large,  so 
that  they  are  only  partially  loaded,  then  the  power  factor 
of  the  whole  system  is  greatly  reduced.  Table  1  shows  how 
the   power   factor   drops   off   at    fractional    loads. 

The  effect  of  varying  voltage  is  shown  in  the  following 
table: 

Tadle  2. 


2tJ%  increase  in  volt'ge 
20%  decrease  in      ' ' 


Full  lc»<l 

Power 
Factor 


4%  less 
1%  inc. 


Full  load 
EfGclenc> 


unchanged 

,    2%  less 


Start. 
Torque 


40%  inc 
40%  less 


Start. 
Currents 


20%  inc 
20%  less 


Max. 
Torque 


40%  inc. 
40%  less 


Temp. 
Rise 


unchanged 
30%  inc. 


These  figures  are  approximate. 

The  most  important  points  to  notice  in  the  above  table 
are  the  decrease  in  the  starting  and  the  pull  out  torques 
when  running  on  reduced  voltage.  Reduced  voltage  is  a 
very  common  occurrence. 

Noise,  its  Location  and  Cure. — It  is  well  known  that 
of  all  electrical  machinery  the  induction  inotor  is  the  noisi- 
est in  operation.     This  noise  may  be  due  to  three  causes: 

High  speed  motors  are  often  noisy  due  to  the  whistling 
of  air  through  the  vent  ducts.  Induction  motors  are  gen- 
erally colled  by  air  which  is  drawn  into  the  machine  by 
the  rotor,  and  which  passes  through  the  stator  and  rotor 
vent  ducts.  The  vent  ducts  make  an  excellent  siren,  because 
the  current  of  air,  passing  through,  is  broken  every  time 
a  rotor  slot  passes  a  stator  tooth.  This  produces  a  musi- 
cal note  whose  intensity  depends  mainly  on  the  peripheral 
speed  of  the  rotor.  Noise  due  to  this  cause  can  be  cured  by 
blocking  up  the  rotor  vent  ducts  and  then,  if  the  motor  gets 
hot,   some   other   scheme   of   ventilation   must   be   adopted. 

The  second  cause  of  noise  is  the  pulsation  of  the  main 
liflil  due  to  the  change  of  reluctance  of  the  magnetic  cir- 
cuit as  the  rotor  revolves.  Thus  the  flux  in  a  stator  tooth, 
due  to  the  main  magnetic  field,  is  a  maximum  when  a  rotor 
tooth   is   opposite   a   stator   tooth,    and    a    minimum    when   a 
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rotor  slot  is  opposite  a  stator  tooth.  With  the  partially 
closed  rotor  slots  at  present  used  in  rotors  this  cause  of 
noise  is  seldom  met   in   practice. 

The  third  cause  of  noise  is  the  variation  of  the  leakage 
tlux  as  the  rotor  revolves.  When  a  rotor  tooth  is  (ii)])osite 
a  stator  slut,  there  is  considerable  leakage  fUix,  which  passes 
from  one  side  of  the  stator  tooth  to  the  other  by  way  of 
the  rotor  tooth.  When  a  rotor  slot  is  opposite  a  stator 
slot,  this  leakage  flux  is  greatly  reduced.  Noise  due  to  this 
cause,  which  is  very  common  in  over  rated  machines,  in- 
creases with  the  load,  because  it  is  produced  by  the  load 
current  and  not  by  the  magnetizing  current.  This  noise 
cannot  readily  be  cured.  It  can  be  diminished  somewhat 
by  increasing  the  air  gap,  but  this  will,  at  the  same  time, 
increase  the  magnetizing  current  and  lower  the  power 
factor. 

The  cause  of  the  noise  in  any  particular  case  can  readi- 
ly be  determined.  Run  the  motor  on  normal  voltage  and  at 
no  load.  If  noisy,  it  is  due  to  causes  1  or  2.  Now  open 
the  circuit,  and  if  the  motor  is  still  noisy,  it  is  due  to  cause 
1.  If  the  motor  runs  quietly  on  no  load  but  is  noisy  when 
loaded,   the  noise  is   due   to   cause   li. 

Characteristics  of  Induction  Motors. — Anyone  who  has 
asked  for  liids  on  induction  motors  knows  that  the  slower 
the  speed  in  r.p.m.  the  poorer  the  motor  as  regards  power 
factor,    starting    torque,    and    maximum    torque. 

Induction  motors  are  divided  intu  three  classes:  High 
speed  motors  for  direct  connection  to  centrifugal  pumps; 
moderate  speed  motors  for  belting;  slow  speed  motors  for 
direct    connection    or   gearing   to   slow    speed    machines. 

The  curves.  Fig.  13,  show  these  three  classes  for  lio 
cycle  motors  up  to  1,000  h.p.  Those  above  line  A  are  high 
speed,  those  between  A  and  B  are  moderate  speed,  and 
those  below  B  are  slow  speed  motors.  These  latter  are 
expensive  and  are  liable  not  to  give  satisfaction  on  account 
of  low  power  factor,  low  starting  torciue,  and  low  maximum 
torque. 

Fig.  12  shows  the  value  of  power  factor,  efficiency, 
starting  torque,  and  maximum  torque,  for  a  line  of  60 
cycle,    open    slot,    squirrel      cage      motors,    emliracing    both 
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high  and  low  speed  machines.  It  will  be  noticed  that  the 
efficiency  is  independent  of  the  speed.  The  two  sets  of 
power  factor  curves  given  correspond  to  the  two  sets  (jf 
speed  curves  A  and  B.  l'"or  speeds  higher  than  those  of 
curve    A.    the    power    factor    does    not    increase    inncli    with 


speed,  but   for  speeds  below    I'   it   drops  off  very  rajjidly  with 
the   speed. 

Weights  of  Induction  Motors. — The  weight  of  an  induc- 
tion motor  for  a  given  rating  lies  between  two  limits:  the 
lower  is  that  below  which  the  machine  bas  not  sufficient 
material    and    mechanical    rigidity    to    stand    the    load,    the 
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Wfiund  rotor  motors  are  heaviest — 10%   for   small   sizes, 
4'/f    for  large   sizes. 

upper  limit  is  fixed  by  the  price  the  customer  is  willing 
to  pay  for  his  machine.  Fig.  13  shows  the  relation  be- 
tween weight  and  horse  power  per  revolutitjn  f(jr  a  line 
of  60  cycle  machines  of  moderate  speeds,  that  is,  of  speeds 
between  the  limiting  lines  A  and  B,  Fig.  12.  fhe  weights 
given  have  proven  satisfactory  in  practice,  and  the  curve 
is  offered  for  criticism.  High  speed  motors,  whose  speeds 
lie  above  curve  A,  Fig.  12,  will  be  heavier  than  moderate 
speed  motors  for  the  same  value  of  horse  power  per  revo- 
lution. Slow  speed  motors,  whose  speeds  are  below  those 
of  curve   U,   Fig.   12,  will  not  be  any  lighter. 

In    conclusion,    the    following   points    are    nf    importance 
to   the   purchaser   of  induction  motors: 

(a)  Adopt  60  cycles  for  the  frec|uency  of  the  system, 
if  most  of  the  nioturs  needed  lie  above  curve  15. 
I'ig.  12  in  speed.  if  must  id  ihem  lie  below  this 
curve,  then  2")  cycle  m<jtors  will  have  belter  char- 
acteristics and  should  be  considered.  l-'ur  slow 
si)eed  work  such  a--  rolliny  mill  wnrk.  :.'.")  cycle 
motors  are  best,  but  they  are.  at  the  same  time. 
more   expensive. 

(b)  L'se  :!-phase  in  preference  to  2-phasc.  as  the  ch.ir- 
acleristics  of  :!-phase  motors  are  the  better  of  the 
two. 

(e)  Use  441)  volts,  as  it  is  llu'  liif.;liesl  safe  ii|ieraliiig 
vcdtage.  The  cost  of  cables  is  inversely  as  the 
(voltage)-'. 

(d)  l^se  s(|uirrel  cage  motors  where\er  possible,  modi- 
fying the  drive,  if  necessary,  to  reduce  the  st;irl- 
ing   torque    n-quiri'd. 

(e)  .Avoid    variable    speeil    .iper.ition    as    far    as    possible. 
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(f)  Limit  the  nuiulicr  of  sizes  used  so  as  to  rcciuire  as 
few   spare   parts  as   possible. 

(g)  Adopt  the  maiuifacturers"  standard  sizes  and  speeds 
so  as  to  get  (piick  shipment,  both  of  the  original 
machine    and    of    all    necessary    spare    parts. 


Mr.  .\.  Miller  Gray,  author  of  the  above  paper,  is  as- 
sistant professor  in  the  electrical  department  at  McGill 
University  with  Prof.  Herdt,  having  received  this  appoint- 
ment last  September.  Mr.  Gray  graduated  from  Edinburgh 
University  as  a  civil  engineer  in  1904,  after  having  put  in 
the  regular  six  years"  apprenticeship  in  addition  to  his 
academic  studies.  Coming  to  Canada  he  took  a  post-gradu- 
ate course  at  McGill  University  and  obtained  the  B.Sc. 
degree  (electrical  course)  in  1906.  Upon  graduation  here 
he   accepted   a   position   with    the    Bullock   people   in    Cincin- 


Prof.  A.  Miller  Gray 

nati  and  Milwaukee,  being,  in  the  latter  city,  head  of  the 
alternating  current  motor  department  for  the  firm,  whicli 
is   now   merged   in    the    .■Mlis-Cbalmers-Bullock   concern. 

Discussion  which  followed  the  reading  of  the  paper 
brought  out  the  statement  that  j.JO  volts  and  three-phase 
operation  are  the  most  used  and  practically  the  standard  for 
motors  in  Canada,  it  being  the  opinion  that  this  was  true 
of  90  per  cent,  of  the  apparatus.  Speaking  of  frequencies 
it  was  asserted  that  2.5  and  liO  cycles  were  mostly  used  in 
L'anada,  while  2:>  and  ;i(l  cycles  were  most  used  in  England 
and    Germanv 


Direct-Current  Watt-Hour  Meter 

'The  increasing  importance  of  economy  in  switchboard 
space,  especially  in  the  larger  stations,  has  created  a  demand 
for  meters  of  large  rating  which  can  he  installed  in  close 
pro.ximity  to  each  other.  The  shunte<l  type  of  meter  is  es- 
pecially suitable  for  this  class  of  service  in  that  the  meter 
itself  can  be  made  of  smaller  dimensions  than  is  possible 
with  the  series  type  of  meter  in  which  all  the  current  to  be 
measured  must  be  passed  through  the  meter  itself.  With  the 
shunted  principle  the  main  series  shunt  can  be  located  at  any 
desired  point,  the  only  conductors  from  the  meter  being  a 
pair  of  small    leads. 

The  watt-hour  meter  here  shown  is  of  what  is  known  as 
the  "mercury-motor  type."  because  in  it  mercury  is  cm- 
idoyed   to   form    the   electrical   contact   in   place   of   brushes   as 


used  on  the  commutator  type  of  meter.  .'\t  the  same  lime 
the  mercury  floats  the  entire  moving  system  and  avoids  the 
necessity  of  employing  a  lower  step  bearing.  The  result 
is  a  practically  frictionless  mercury-floated  moving  system 
which  cannot  be  injured  by  severe  shock  or  jars,  which 
would  soon  ruin  the  usual  type  pivot-and-jewel  bearing. 
At  the  same  time  the  absence  of  commutators  and  brushes 
renders  the  meter  free  from  errors  due  to  sparking  or 
tarnishing,  inevitable  with  commutators  and  brush  contacts. 
The  shunted  principle  of  operation  is  especially  valu- 
able   in    meters    intended    for      use      in      large    direct-current 


switchboards  where  it  is  desirable  to  employ  watt-hour 
meters,  recording  meters  and  indicating  ammeters.  These 
three  meters  can  be  operated  from  a  single  shunt,  thus  ef- 
fecting a  saving  which  in  many  cases,  such  as  on  a  10.000- 
amp.  circuit,  will  amount  to  several  hundred  dollars  on  a 
single  installation.  In  addition  to  the  economy  secured  by 
this  method  of  metering,  it  is  also  very  desirable  in  that 
the  meters  can  be  quickly  anad  easily  checked  without  in- 
terrupting the   main   circuit. 

The    w'att-hour    meter    described    above    is    built    Ijy    the 
Sangamo    Electric    Company.    Springfield,    111. 


Electric  Fans 


A  booklet  and  descriptive  pamphlets  have  just  been  is- 
sued by  the  Chapman  &  Walker  Company,  Limited,  Vic- 
toria street,  Toronto,  descriptive  of  a  number  of  types  of 
electric  fans  carried  in  stock  at  their  different  Canadian 
offices.  The  list  comprises  direct  current  ceiling  fans, 
single-phase  a.c.  ceiling  '  fans,  three-phase  a.c.  ceiling  fans, 
exhaust   fans,   and   desk   fans   of   various   standard   types    for 


either  d.c.  or  a.c,  the  latter  with  swivel  for  operation  in 
any  direction.  The  catalogue  describes  the  construction 
of  the  various  parts  of  the  fans,  showing  the  motor  struc- 
ture very  clearly,  and  also  deals  in  a  descriptive  way  with 
numerous  motrirs  nf  very  small  horse  power.  Some  space 
is  also  gi\en  to  forge  and  volume  blowers  direct  connected 
to  these  motors  for  operation  by  either  direct  or  alternating 
current  i>r  driven  by  ]nilley  or  belt. 


Camiadiaini  Teleplioinie  Progress 


The  Chilliwack  Telephone  Company  will  expend  a 
large  sum  of  money,  during  the  coming  season,  in  extensions 
and  improvements. 

The  British  Columbia  Telephone  Company  have  an- 
nounced their  intention  to  extend  their  long  distance  line  to 
Chilliwack  this  summer.  The  line  now  reaches  as  far  as 
Mission. 

The  City  Hall  at  Calgary  has  just  been  equipped  with  a 
new  30  line  capacity  switchboard  to  be  handled  by  the 
city's  own  operators.  The  board  is  equipped  so  that  both 
automatic  and  manual  service  can  be  operated.  The  ex- 
change is  open  from  8  a.m.  to  11  p.m. 

The  Ontario  Railway  and  Municipal  Board  has  dismissed 
the  application  of  the  McKiUop  Telephone  Company  that 
the  board's  former  order  should  be  rescinded.  The  order 
in  question  compelled  the  McKillop  Company  to  connect 
with  the  Brussels  Company.  This  interfered  with  a  con- 
tract which  the  former  company  had  with  the  Bell  Com- 
pany,  hence   the   appeal   which   is   now   dismissed. 

The  surveying  and  staking  of  the  telephone  line  to 
Oakview  is  almost  completed,  and  a  start  has  been  made  in 
connection  with  work  of  construction.  It  is  expected  that 
the  line  will  be  in  operation  early  in  June.  The  supplies 
necessary  have  been  ordered  from  the  Canadian  Independent 
Telephone  Company  of  Toronto.  The  yearly  rental  has 
been  fixed  at  $15  per  year,  payable  half-yearly.  Any  infor- 
mation in  connection  with  telephones,  etc.,  on  application  to 
the  secretary,   or   G.   C.   Coles,  president,   Collingwood. 


More  C.  P.  R.  Telephone  Despatching 

The  work  of  changing  the  Canadian  Pacific  Railway  sys- 
tem of  train  despatching  from  telegraph  to  telephone  has 
been  commenced  between  St.  John  and  McAdam  Junction, 
under  the  direction  of  Mr.  F.  J.  Mahon.  About  twenty 
men  are  now  at  work  at  St.  John  installing  the  system  at 
the  station  there.  It  is  expected  that  the  new  service  will 
be  in  operation  by  July  1st. 


No  Exclusive  Contracts 

The  Ontario  Railway  and  Municipal  Board  has  decided  not 
to  approve  any  contract  betuieen  local  telephone  coinpanies 
and  the  Bell  Company  which  would  prevent  the  local  tele- 
phone company,  from  taking  and  transmitting  messages 
from  any  other  local  telephone  company  with  which  it  now 
connects  or  with  which  it  may  in  the  future  connect.  The 
board  will  not  approve  of  any  agreement  which  will  have 
the  effect  of  preventing  or  restricting  intercommunication, 
joint  operation  or  reciprocal  rights  between  telephone 
companies  under  its  jurisdiction. 


Manitoba's  New  Telephone  Rates 
The  government  of  Manitoba  has  just  issued  a  new  sched- 
ule of  long  distance  telephone  charges.  In  future  no  night 
rate  will  be  given.  The  standard  length  of  time  for  a  con- 
versation has  also  been  reduced  from  three  to  two  minutes. 
The  new  figures,  which  are  apparently  an  increase  over  the 
old  rates,  especially  if  the  reduction  in  time  allowance  is 
taken  into  consideration,  are  as  follows: 

Distance  Two-Min.  Ad.    Min. 

LI  miles  or  less   10  cents   5  cents 

15  to     20  miles   15  cents 5  cents 

ao  to     :iO  miles   20  cents   10  cents 


DO  to  50  miles  25  cents  10  cents 

50  to  70  miles  :iO  cents  15  cents 

70  to  100  miles  40  cents  20  cents 

100  to  130  miles  50  cents  25  cents 

130  to  160  miles  60  cents  30  cents 

160  to  190  miles  70  cents  35  cents 


Victoria's  Underground  System 

In  connection  with  the  installation  of  the  underground 
telephone  system  which  it  is  proposed  to  have  in  Victoria's 
business  section,  arrangements  are  being  made  so  that  the 
permanent  sidewalks  which  are  being  laid  at  present  will 
not  have  to  be  torn  up  again.  The  conduits  are  being  in- 
stalled while  these  pavements  are  under  construction,  so  that 
when  the  B.  C.  Telephone  Company  is  ready  to  start  upon 
the  work  of  installing  the  system  there  will  be  no  occasion 
for  further  expenditure  on  the  part  of  the  city.  The  de- 
bentures to  be  issued  under  by-law  are  now  ready  to  be  sold 
by  the  city.  The  estimated  cost  of  installing  the  new  system 
is   $100,000. 


Bell  Telephone  Company  Gives  Long  Distance  for  One  Year 

The  Dominion  Board  of  Railway  Commissioners  has 
granted  the  application  of  a  number  of  independent  tele- 
phone companies  for  an  order  compelling  the  Bell  Tele- 
phone Company  to  connect  with  their  lines  for  the  purpose 
of  long'  distance  service.  In  granting  the  order,  however. 
Chairman  Mabee  made  it  plain  that  the  present  arrange- 
ment would  be  considered  as  an  experiment  only  and  would 
only  apply  for  the  space  of  one  year.  During  this  time  all 
possible  data  is  to  be  collected  and  furnished  the  com- 
mission from  time  to  time,  which  data  will  furnish  the 
basis  of  a  permanent  order  by  the  board  at  the  end  of  the 
year. 

The  conditions  under  which  connection  is  to  be  made 
require  that  the  Bell  Company  shall  be  paid  15  cents  over 
and  above  their  regular  charge  for  each  call  originating  on 
an  independent  line.  For  calls  originating  on  the  Bell  line 
and  transferred  to  an  independent  company  no  charge  is  to 
be  made.  The  board  considered  such  a  charge  as  the  above 
necessary  to  protect  the  interests  of  the  Bell  Company  in 
towns  where  there  is  telephone  competition. 

The  following  companies  are  included  in  the  order, 
which  number  cannot  be  added  to  during  the  experimental 
year — Ingersoll  Telephone  Company,  Harrietsville  Tele- 
phone Association,  Blenheim  &  South  Kent  Telephone 
Company,  Wheatley  Telephone  Company,  People's  Tele- 
phone Company  of  Forest,  South  Lambton  Telephone  Co- 
operative Association,  Port  Hope  Telephone  Company, 
Markham  and  Pickering  Telephone  Company,  Niagara  Dis- 
tiict  Telephone  Company,  Brussels,  Morris  &  Grey  Muni- 
cipal Telephone  Company,  and  the  Consolidated  Telephone 
Company. 


Canadian  Commissioner  at  Paris 

The  Canadian  Trade  Commissioner  writes  from  Paris, 
I'rance,  announcing  removal  of  the  Canadian  office  to  No. 
13  rue  Lafayette.  The  commissioner  lefers  to  the  necessity 
of  correspondents  addressing  fully  as  above  for  the  reason 
that,  in  a  city  the  size  of  Paris,  letters  insufficiently  address- 
ed are  apt  to  go  astray.  .Attention  is  also  called  to  the  5  cent 
stamp  requirement. 


Trade  Publications 
Revolving  Field  Alternators— Bulletin  No.  1051.  issued 
by  the  Ideal  Electric  Manufacturing  Company,  of  Mansfield, 
Ohio,  through  their  sales  agent,  B.  J.  Harpell.  24  Aikins 
Block.  Winnipeg.  Man.,  descriptive  of  types  F.  and  F\V.  re- 
volving  field   alternators. 

Yale  Products— A  letter  distributed  by  the  Yale  & 
Towne  Manufacturing  Company.  9  Murray  strqet,  New 
York,  announcing  that  they  propse  to  erect  a  plant  in  St. 
Catharines.  Ont..  where  they  have  secured  a  suitable  site, 
also  that  an  organization  under  the  name  "Canadian  Yale 
&   Towne    Limited."   is   in   process   of   formation. 

Porcelain  Cleat  Receptacles — Letters  number  lu.').  196 
and  197  from  the  Canadian  General  Electric  Company,  des- 
criptive  of  their  porcelain  cleat  receptacles  and  switches. 

Condulets — Talks  number  146  and  147  on  type  O.  con- 
dulets,  by  the  Canadian  General  Electric  Company.  Toronto. 

O.-B.  Bulletin — Volume  6.  No.  2.  published  by  the  Ohio 
Brass  Company,  of  Mansfield.  Ohio,  descriptive  of  electric 
railway   and   mine   haulage   material. 

Appleton  Electric  Company— 212-214  North  Jeflferson 
street.  Chicago.  A  catalogue  descriptive  of  the  complete 
line  of  conduit   fittings  carried  by  this   firm. 

Metal  Reels  and  Spools— Catalogue  No.  101.  issued  by 
the  Frank  Mossberg  Company,  Attleboro.  Mass..  manufac- 
turers of  metal  spools,  steel  reels,  steel  beams,  jack  spools, 
flanged  and   flat   discs. 

Westinghouse  Type  G.  Generators — Circular  No.  1161, 
issued  by  the  Railway  and  Lighting  Department  of  the 
Canadian  Westinghouse  Company.  Hamilton,  descriptive  of 
type    G.    belt    driven    alternating   current    generator. 

The  Electric  Stove — A  little  pamphlet  under  the  name 
"The  Mission  of  the  Westinghouse  Electric  Toaster  Stove," 
issued   by   the   Westinghouse   Company. 

Electric  Meters  and  How  to  Read  Them— A  little  book- 
let containing  information  on  how  to  calculate  your  own 
electric  accounts,   issued   by   the   Westinghouse   Company. 

Electrical  Railway  Material— Catalogue  No.  2,  issued 
by  the  Indianapolis  Brass  Company,  of  Indiana,  designers 
and  manufacturers  of  electric  railway  materials;  describing 
and  giving  price  lists  of  their  various  products;  a  compre- 
hensive  booklet   of  135   pages. 

Veritys  Limited — through  their  agents,  the  Central- 
Electric  &  School  Supply  Company.  .Xdelaide  street,  To- 
ronto, have  distributed  a  pamphlet  descriptive  of  their 
"Aston"  direct  coupled  sets,  searchlight  projectors,  house- 
hold  utensils,   fans,   etc. 

Railroad  Electrification  Talks — .\  reproduction  of  a 
series  of  talks  and  illustrations  in  the  technical  magazines 
in  recent  months,  dealing  specially  with  examples  of  direct 
current,    single-phase,    and    three-phase    operation. 

Electrical  Construction  Supplies — Catalogue  No.  565,  is- 
sued by  the  l-'letcher  Manufacturing  Company,  of  Dayton, 
Ohio.     Well   illustrated.     Prices  of  all   articles  given. 

Mesta  Gas  Engine— .\  booklet  issued  by  the  Mesta 
Machine    drnpany,    describing    their    horizontal    double   act- 


ing four-cylinder  gas  engine.  The  booklet  contains  com- 
parative results  of  gas  engine  vs.  steam  operation  which 
are   very   interesting. 

Suggestive  Specifications — for  architects  and  engineers, 
covering  the  "Economy"  pumping  machinery,  as  manufac- 
tured by  Thomas  &  Smith,  116  N.  Carpenter  street,  Chicago. 

Vertical  Multi-Cylinder  Gas  Engines— Booklet  by  the 
Bruce-Macbeth  Engine  Company,  of  Cleveland,  giving  a  de- 
tailed description  of  the  construction  of  their  four  cylinder 
engine. 

Masco    Single-Phase    Repulsion    Type    Bell    Motors — A 

pamphlet  issued  by  the  Masco  Company,  Limited,  305 
Yonge  street,  Toronto,  descriptive  of  the  Bell  repulsion 
type  single-phase  motor  and  advancing  certain  reasons  why 
central  stations  should  insist  on  Bell  motors  in  preference 
to  other  single-phase  apparatus. 

Steam  Turbines  and  Generators — Bulletin  1079,  issued 
by  the  power  and  electrical  department  of  the  AUis-Chal- 
mers  Company,  Milwaukee,  Wis.  The  bulletin  describes  the 
construction  of  both  high  and  low  pressure  turbines  as  man- 
ufactured by  this  company  and  illustrates  a  number  of 
modern  installations,  including  a  unit  in  the  British  Columbia 
Electric  Railway  auxiliary  station. 


Agents,  etc. 
327.    Agents. — A    London    firm    manufacturing   high    power 
incandescent  lamps  and  burners,  and  high-class  gas  and  elec- 
tric   fittings,   are   desirous   of   entering   the    Canadian   market 
and   wish   to  appoint  agents. 

407.  Electrical  insulators,  etc.,  etc.— An  important  and 
well  known  London  firm,  manufacturing  electrical  insulators 
in  stoneware  and  porcelain;  also  conduits,  troughing.  cable 
racks  and  floor  tubes,  etc..  for  power  stations,  desires  to 
get  into  touch  with   Canadian   importers. 

416.  Agents. — A  London  company  manufacturing  water 
and  electric  meters  is  looking  for  suitable  representatives, 
resident   in   western   Canada. 


Fireproof  Roofing 


An  asbestos  roofing,  which  is  said  to  be  so  fireproof 
that  it  will  withstand  the  flame  of  a  blow-torch  for  an  hour 
without  being  injured,  is  now  being  manufactured  by  the 
H.  W.  Johns-Manville  Company,  of  New  York,  manufac- 
turers of  asbestos  products.  In  making  this  roofing,  several 
sheets  of  asbestos  felt  are  thoroughly  saturated  with  Trini- 
dad Lake  asphalt,  a  mineral  compound  and  permanent 
waterproofing  material.  These  sheets  are  then  cemented 
firmly  together  with  this  asphalt,  making  one  homogeneous 
mass.  This  constitutes  an  actual  covering  of  stone,  which, 
because  of  its  all-mineral  nature,  not  only  offers  to  a  build- 
ing protection  against  fire,  water,  wind  and  weather,  but 
also,  is  said  not  to  rot,  rust,  melt,  run  or  crack,  and  re- 
quires no  painting  to  preserve  it. 


New  Three-Phase  Motor  Starter 

The  trade  will  be  interested  in  a  new  three-phase  motor 
starter  that  is  being  placed  on  the  market  by  the  Detroit 
I'use     and     Manufacturing     Company,     Detroit,     Michigan. 
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This  starUT  takes  care  of  the  heavy  start- 
ing; load  liy  paralleling  the  fuses,  and 
makes  it  possible  to  fuse  a  three-phase 
motor  at  its  running  loail.  The' "Detroit" 
Three-Fhase  Motor  Starter  is  completely 
enclosed  in  a  cast  iron  box  equipped  with 
rubber  gaskets  making  a  fume  proof  and 
moisture  proof  construction.  It  can  be 
installed  where  exposed  to  severe  condi- 
tion, and  is  substantially  made,  and  de- 
signed to  hold  up  under  the  rougest  of 
handling.  The  mechanism  is  controlled  by 
a  lever,  as  shown  in  the  cut  herewith. 
When  throwing  on  the  switch  the  fuses 
are  paralleled  by  a  copper  bar,  as  is  noted 
in  the  small  sketch  directly  above  ligure 
1.  It  is  necessary  to  hold  this  lever  down 
until  the  motor  has  reached  speed,  at 
which  time  by  removing  the  hand  the 
lever  is  automatically  thrown  out.  and  the  parallel- 
ing device  thrown  out  of  circuit.  This  leaves  the 
fuses  protecting  the  motor,  as  is  noted  in  figure  2. 
When  it  is  desirou.^  of  throwing  off  the  switch,  it  is  only 
necessary  to  pull  out  the  lever,  as  noted  in  figure  :!.  This 
switch  is  "quick  make"  and  "quick  break"  with  no  inter- 
mediate position,  and  it  i>  claimed  there  are  no  weak  parts 
tnat  can   get  out   of   order. 


Figure  No.   1— Starting  Position. 


Figure  No.  2 — Running  Position.         Figure  No.  3— 

An  Automatic  Float  Switch 


'Oft      Position 


Switchboard  Frequency  Meters 

A  new  type  of  frequency  meter  has  been  recently 
placed  on  the  market  by  the  Weston  Electrical  Instrument 
Company.  This  meter  is  of  a  new  type,  consisting  of  a 
special  soft-iron  instrurnent  connected  into  a  Wheatstone 
bridge  arrangement  of  resistors  and  reactors.  The  instru- 
inent  itself  consists  of  an  iron  needle  mounted  in  a  mag- 
netic   field    produced    by    two    flat    coils    arranged    at    right 


angles    to    each    oihit  I  he    needle    has    no    sl)ring    control. 

l>ut  i>  perfectly  free  to  align  itself  with  the  space  position 
of   the    resultant    field   of   the   two   coils. 

The  connections  are  shown.  Thf  1>ridge  is  made  u]) 
of  two  reactors,  two  resistors  and  the  field  coils  of  the  in- 
strument. One  side  consists  of  a  reactor,  the  two  coils  of 
the  instrument  and  a  resistor,  while  the  other  side  consists 
of  a  resistor  and  a  reactor.  The  points  lietween  the  coils  on 
one  side  and  between  the  reactor  ;ind  the  resistor  on  the 
other    side   arc    connected    together. 

'J'his  meter  has  an  extremely  light  mmable  system 
and  is  equipped  with  a  highly  efficient  damper;  therefore, 
it  is  capable  of  following  accurately  all  fluctuation-  in  fre- 
quency. The  indications  are  practically  independent  of 
changes  in  voltages  and  wave  form.  For  instance,  a  varia- 
tion in  cni.f.  from  7.">  to  I.IO  volts  produces  an  error  of 
only    i'/i   per   cent. 


An  automatic  float  switch 
of  new  design  has  recently 
been  placed  upon  the  mar- 
ket by  the  Westinghouse 
Electric  &  Manufacturing 
Company.  The  new  de- 
sign embodies  several  fea- 
tures that  recommend  it 
highly  for  the  control  ot 
motors  driving  pumps  that 
empty  into  reservoirs,  or 
drain  sumps.  sewers,  etc. 
The  operation  of  the  switch 
is  entirely  autornatic  and  the 
mechanism  is  said  to  re- 
quire no  attention  beyond 
an  occasional  inspection  and 
oiling.  The  switch  is  oper- 
ated by  a  cylindrical  steel 
float  which  plays  between 
brass  stops  on  a  vertical 
rod;  the  stops  are  adjusted  to  the  upper  and  lower 
water  levels.  When  the  float  presses  against  either 
stop,  a  U-shaped  tripping  lever  ■  attached  to  the  float- 
rod  engages  a  pivoted  weight-arm  and  carries  it  upward 
and  around  past  the  vertical  position.  The  weight-arm 
then  falls,  engages  an  arm  on  the  switch  drum  shaft,  and 
snaps  the  switch  open  or  closed,  according  to  the  direction 
in  which  the  weight-arm  is  thrown.  .\  buffer  receives  the 
force  of  the  weight-arm's  fall.  When  the  float-rod  is  at- 
tached to  tlie  tripping  lever  the  pump  will  be  started  when 
the  float  presses  on  the  lower  sto])  ,ind  hence  is  properly 
arranged  for  tilling  reservoirs.  With  the  rod  attached  to 
the  other  side  of  the  lever,  the  switch  is  adjusted  for  drain- 
age purposes,  as  the  motor  will  be  started  when  the  float 
presses  against  the  upper  --top.  The  switch  is  of  the  drum 
type  with  renewable  contacts  and  lingers.  These  switches 
are  ma<le  in  two  styles,  double-pole  for  direct  current  and 
single-phase  alternating-current  motors,  and  three-pole  for 
polyphase  motors.  The  maxiiuuiu  capacity  of  these  switches 
is  ."JO  amiieres  at  ,'>.■>()  volts.  The  motor  is  coniuTted  direct- 
ly across  the  line  and  hence  can  be  used  only  with  motors 
that    il'i    not    require    reduced    starting   V(dtage. 


Office  Removal 

'i'he     Sayer     l'".leclric     Company     have    just    tuoved    into 
their   line   new   premises   at   No.  87   Lileury   street,   Montreal. 
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A  New  Type  of  Synchroscope 

Apart  from  >pi-cial  (li.-\iti'>  mily  applicaMc  lo  poly- 
pliase  inacliiiies.  two  devices  arc  in  general  use  for  syn- 
olironizing  alternators,  namely:  the  synchronizing  lamp  or 
voltmeter,  and  the  rotating  field  synchr(jscope.  An  objec- 
tion to  the  former  is  that  although  the  rapidity  of  fluctua- 
tion of  the  lamp  or  voltmeter  reading  indicates  the  differ- 
ence lictweon  the  frequencies  of  the  machines,  there  is  no- 
thing to  >ho\v  which  of  the  two  machine^  is  the  faster. 
In  order  to  make  the  lamp  method  of  real  service,  there- 
fore, it  is  necessary  to  combine  it  with  some  device  for  in- 
dicating exact  coincidence  of  phase,  and  whether  the  in- 
coming machine  is  fast  or  slow.  This  is  what  it  is  claimed 
has  been  done  in  a  new  synchroscope,  recently  put  on  the 
market    by    the    Weston    Electrical    Instrument    Company. 

If  a  Weston  electrodynamometer  wattmeter  has  both 
it,-,  fi.xecl  and  moving  coils  wound  with  fine  wire,  and  two 
alternating  voltages  are  applied  to  the  terminals  of  those 
coils,  it  will  show  very  accurately  when  these  two  volt- 
ages are  in  exact  quadrature,  as  the  instrument  will  indi- 
cate zero  in  this  case,  and  deflect  to  right  or  left  if  the  phase 
diflference  is  greater  or  less  than  90  time  deg.  By  connect- 
ing a  condenser  in  series  with  one  of  the  coils,  and  intro- 
ducing a  small  amount  of  inductance  in  the  other,  it  is 
easy  to  arrange  that  the  instrument  indicates  zero  when 
the  two  voltages  are  in  phase  or  in  phase  opposition  in- 
stead of  in  quadrature,  and  this  can  be  instantly  checked 
by  connecting  the  two  circuits  to  the  same  supply.  Under 
these  circumstances,  if  one  circuit  is  connected  to  the  bus- 
bars, and  the  other  to  the  incoming  machine,  it  is  only 
necessary  to  see  that  the  synchronizing  lamp  is  bright  and 
the  wattmeter  pointer  at  zero  to  be  able  to  throw  in  with- 
out  any   shock. 

But  this  arrangement  would  only  indicate  when  the 
machines  are  in  exact  synchronism,  and  not  whether  the  in- 
coming machine  is  too  slow  or  too  fast.  If  the  speed  of 
the  incoming  machine  is  low  or  high,  the  lamp  will  al- 
ternately light  and  grow  dark  in  the  ordinary  manner  and 
the  wattmeter  will  also  deflect  to  right  and  left  as  the  volt- 
age of  the  machine  alternately  lags  and  leads  with  respect 
to  that  of  the  busbars.  It  is  evident  that  the  rate  of  oscil- 
lation of  the  pointer,  like  the  rate  of  fluctuation  of  the 
light,  shows  the  amout  by  which   the   speed  of  the   machine 


The  relation  betv\een  the  '  light  of  the  lamp,  currents 
in  llu-  circuits,  torque  and  phase  displacement  are  shown 
in  the  accompanying  curve  diagram,  which  represents  what 
occurs  when  the  machines  to  be  synchronized  differ  con- 
siderably in  frequency.  The  top  set  of  curves  are  the  e.m.f. 
waves   of   the   machines   and   also   represent   the   currents   in 


Diagram  of  Curivnts  and  torque  in  circuit  of  instiumeiit 

the  lamp  transformer  which  added  together  form  the  re- 
sultant (shown  dotted*  current  that  is  active  in  the  lamp. 
The  shaded  band  shows  the  limits  inside  of  which  the  cur- 
rent is  not  sufficient  to  light  the  lamp.  When  the  tiiaxi- 
mum  value  of  the  resultant  currents  extends  outside  this 
band  the  lamp  will  glow  and  the  periods  of  light  and  dark- 
ness are   indicated   below   the   curves. 

The  middle  set  of  curves  is  constructed  by  assuming 
the  faster  wave  to  belong  to  the  incoming  machine,  and, 
therefore,  it  would  be  advanced  90  time-deg.,  or  a  quarter 
period  on  account  of  the  condenser  which  is  connected  in 
series  with  the  movable  coil.  The  torque  which  is  pro- 
portional to  the  product  of  the  instantaneous  values  of  the 
currents,    is    shown    as    waves    bounding    the    shaded    areas 
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is   high   or   low.   although    neither   of   them    by   il>elf  indicate^ 
which. 

If.  however,  the  l.imp  and  wattmeter  are  combined,  so 
that  the  pointer  of  the  latter  is  visible  only  by  the  light  from 
the  former,  the  dillficulty  is  overcome.  This  is  the  principle 
underlying   the   new    Weston   synchroscope. 
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Circuit  diagram.  AVeston  Synchroscope 

and  the  slojiing  straight  lities  show  .the  reversals  of  the 
average  tor<iue.  In  this  case  it  is  seen  that  the  wattmeter 
pointer  swings  over  from  left  to  right  while  the  lamp  is 
bright,  while  when  it  swings  back  the  lamp  is  dark.  In 
consequence  the  back  swing  is  not  seen,  and  instead  of  the 
pointer  appearing  to  oscillate  it  appears  to  rise  with  the 
daw-n  of  light  at  the  left  hand  side  of  the  scale,  to  swing 
across  in  full  light  and  to  disappear  on  the  right  of  the 
dial    with    the    extinction    of    the    light,    almost    exactly    like 


62 


THE     ELECTRICAL      NEWS 


the  rising  and  setting  nf  tlic  sun,  ami  as  if  it  were  steadily 
revolving  in  one  direction.  To  such  an  extent  is  this  the 
case,  that  to  anyone  unacquainted  with  what  actually  oc- 
curs, the  pointer  simply  appears  to  revolve  in  one  direction 
or  (he  other  depending  upon  whether  the  incoming  machine 
is  fast  or  slow.  The  bottom  group  of  waves  shows  what 
happens  when  the  machine  is  slow,  and  it  will  be  seen  that 
in  this  case  the  lamp  is  bright  as  the  pointer  swings  from 
right  to  left,  and  that  the  direction  of  apparent  rotation  is. 
therefore,  reversed.  As  far  as  its  practical  use  is  concerned, 
therefore,  the  operation  of  the  instrument  resembles  an 
ideal    rotating   field   synchroscojie. 

If  the  frequency  is  right  the  pointer  will  come  to  rest, 
its  position  corresponding  to  the  phase  displacement  be- 
tween the  machines.  The  deflection  per  unit  phase  dis- 
placement is  large  and  fairly  uniform,  except  around  syn- 
chronism where  it  is  very  large,  a  displacement  of  5  deg. 
corresponding  to  a  deflection   of  Yz   inch. 

The  accuracy  of  this  instrument  is  shown  from  the 
fact  that  a  test  on  a  60-cycle,  110  volt  instrument  from  40 
to  80  cycles  and  from  95  to  130  volts  indicated  exact  syn- 
chronism  within    1   deg.   of  phase   coincidence. 


The  Design  of  Electrolytic  Arresters 

Oil  in  the  tanks  of  electrolytic  lightning  arresters  is  in 
contact  with  the  electrolyte  in  the  trays.  It,  therefore,  soon 
becomes  "wet,"  that  is,  it  absorbs  moisture  from  the  electro- 
lyte. It  has  been  found  that  organic  substances,  such  as 
wood  or  fiber,  when  used  between  electrolytic  arrester 
trays,  absorb  moisture  from  the  "wet"  oil  and  thereby  be- 
come   conducting.      They    carbonize,    and    difficulties    ensue. 

So  that  there  can  be  no  trouble  from  this  condition, 
the  •  Westinghouse  electrolytic  arresters  are  constructed 
with  separators  of  porcelain  between  the  trays.  The 
wooden  tie  rods,  which  bind  the  tray  structure  together. 
are  not  in  contact  with  any  trays  except  the  top  and  bot- 
tom ones  of  each  section.  A  porcelain  separator  is  shown 
in  figure  1,  a  sectional  view  of  three  trays,  filled  with  elec- 
trolyte, showing  how  the  separators  are  used.  Four  separ- 
ators are  used  between  each   pair  of  trays.     Each  stack  of 


Fig  1.     Sectional  \'icw.  Lliiei;  Iray.s 

trays  and  separators  is  clamped  with  iron  nuts  turning  on 
the  threaded  ends  of  wooden  tie  rods.  In  each  arrester 
tray  there  are  four  holes  which,  when  the  trays  are  stacked, 
form  a  vertical  oil  duct  through  which  oil  can  circulate. 
This  promotes  the  discharge  of  bubbles  from  the  electro- 
lyte and  assists  in  maintaining  an  arrester  at  a  low  temper- 
ature when  it  is  operating  continuously  for  a  long  period. 
,'\nr)thcr  feature  that  assists  in  the  efTcctive  dischar.gc  of 
bubbles  is  the  contour  of  the  tray.  It  will  be  noted  from 
figure  1  that  the  outer  portion  of  each  tray  is  of  such  shape 
and  so  inclined  that  bubbles,  forming  in  the  electrolyte, 
will  be  discharged  directly  into  the  oil.  A  horizontal  lip, 
fnrnvrl    around    the    tray    edge,    would    constitute    a    pocket 


which    woulil    obstruct    the    bubble    discharge.        Therefore, 
such    construction    has   been   avoided. 

Tray  structures  for  these  electrolytic  arresters  are 
divided  into  sections  or  units,  each  section  being  small 
enough  that  it  can  be  readily  handled  by  a  man  when  he  is 
putting  it  in  or  withdrawing  it  from  a  tank.  Ample  oil 
space  is  provided  between  the  tray  structures  and  the  in- 
ner  surface   of   the   sheet   iron    tank,   as   shown   in   figure   2. 
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Fig.  2.     .Sectional  View  of  Complete  Arrestei- 

In  computing  the  clearance  necessary  between  the  trays 
and  tank,  for  sufficient  insulation,  it  was  assumed  that  tlie 
oil  would  always  be  "wet."  Two  very  desirable  results  ac- 
crue because  of  the  allowance  for  tliis  liberal  clearance. 
One  is  that  the  oil  volume,  and  hence  the  ability  of  the 
arrester  to  discharge  continuously,  is  greatly  increased. 
The  other  is  that  it  is  not  necessary  to  hang  a  circular 
screen  of  some  organic  insulating  luaterial.  down  in  the 
tank  around  the  tr;iy  structure,  to  prevent  arcing  between 
the   trays  and   the   tank. 


Winnipeg  Wiring  Contract 

The  Mitchell  (jray  Electric  (  nnipany  have  been  award- 
ed the  contract  for  wiring  the  new  N'.  M.  (' .  .A.  building,  in 
Winnipeg.  A  very  complete  system  of  intercommunicating 
telephones  is  to  be  installed,  also  a  modern  fire-alarm  sys- 
tem. J,  11.  (i  kussell  is  .-irchilect;  I'attersoil  Bros.,  New 
York,   con.sulting   cngiiieerb. 
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A  Kellogg  Reminder 
A  Kellogg  reminder  in  the  shape  of  the  well-known 
paper  match  folder  is  being  distributed.  Each  match  is 
labelled  with  the  name  of  an  apparatus  type,  such  as  "Farm 
Telephones,"  "Magneto  Switchboards,"  "Pole  Changers," 
etc.  On  the  reverse  side  of  the  folder  is  given  the  com- 
pany name  and  the  principal  types  of  apparatus  manufac- 
tured. On  the  end  is  the  familiar  "Kellogg"  mark  in  red. 
while  on  the  front  is  a  well  executed  lithograph  of  the  Kel- 
logg desk  stand  with  the  words  "The  Service  of  the  Tele- 
phone Proves  the  V/orth  of  the  Line."  Small  cases  in  var- 
iously colored  leathers  hold  these  match  folders,  which  may 
be  obtained  from  the  Kellogg  salesmen,  but  on  account  of 
government    regulations    cannot    be    mailed. 


The  Peerless  Plug  Set 

A  new  style  of  Plug  Set  has  recently  been  put  on  the 
market  by  the  Thompson  Levering  Company,  Philadelphia. 
This  set  is  designed  for  testing  engineers  who  prefer  a  plug 
type  set,  or  who  do  not  care  to  go  to  the  extra  expense 
of   a   switch    type    set. 

The  resistance  coil  blocks  and  plugs  are  arranged  in 
numerical  order,  so  that  when  looking  at  the  set  with  the 
plug  out,  the  total  resistance  measured  would  read  as  a 
column  of  figures;  thus  the  results  may  be  seen  at  a 
glance.  The  A  bridge  arm  has  values  of  1,  10  and  100, 
and  the  B  bridge  arm  10.  100  and  1.000.  A  commutator  is 
provided  for  reversing  the  position  of  the  bridge  arms, 
making  the  range  of  same  from  .001  part  to  1,000  times  the 
value  of  the  resistance  unpJugged  in  the  rheostat.  The 
rheostat  has  coils  of  1,  2,  2  and  .5  ohms,  10,  20.  20  and  .50 
ohms,  100,  200,  200  and  500  ohms,  1.000,  2,000,  2.000  and 
5,000  ohms.  Thus  any  combination  may  be  obtained  and 
very  accurate  readings   result.     The  accuracy  of  adjustment 


well    lighted    and    easily    read,    and    is    unifurm.    making    the 
set   well   adapted    for    insulation    measurements. 

The  following  tests  may  be  made  with  this  instrument: 
Measuring  resistance  by  the  VVheatstone  bridge  method; 
measuring  insulation  resistance  by  the  direct  deflection 
method;  comparing  e.m.fs  by  the  fall  of  the  potential 
method;  checking  up  voltmeters;  measuring  battery  resist- 
ance; making  the  Murray  loop  test;  checking  up  ammeters 
by  using  a  shunt  of  known  value;  making  the  Varley  loop 
test;    testing    out    grounds;    testing    galvanometers. 


Spring  Clips  for  X  Cells 

The.  Canadian  Carbon  Company,  Limited,  manufactur- 
ers of  X-Cell  Batteries,  the  ones  which  show  Nine  Lives, 
have  brought  out  an  excellent  improvement  on  their  bat- 
tery connections  by  using  (instead  of  the  old  style  split 
binding  posts  with  knurled  nuts  and  brass  caps  with 
threaded  studs  to  which  also  knurled  nuts  were  attached) 
spring  clips  which  they  attach  to  the  carbon  electrodes  on 
X  Cells  by  soldering  the  spring  clip  to  a  flat  carbon  brass 
cap.  While  this  may  look  very  simple 
it  is  said  the  improvement  hits  the 
point  and  fills  a  long-felt  demand.  .\II 
the  user  of  X  Cell  batteries  has  to  do 
now  is  to  press  down  the  spring,  slip 
in  the  wire  and  to  forget  everything 
else  alinut  the  batteries.  No  matter 
how  heavy  the  vibration  is,  the  wires 
which  connect  the  cells  cannot  become 
loose  and  the  trouble  encountered  before 
by   using   pliers   has   become   a   thing   of 


of  the  rheostat  coils  is  1/10  of  1  per  cent.,  and  of  the 
bridge  arm  coils  A  and  B,  1/20  of  1  per  cent.  The  set  is 
equipped  with  quick  make  and  break  switch,  to  change 
from  Wheatstone  bridge  measurements  to  the  Murray  loop 
test.  Provisions  are  made  for  outside  battery,  in  case  a 
higher  e.m.f.  is  required  than  that  furnished  by  the  cells  in 
the  set. 

The  galvanometer  is  of  the  n'.-\rsonval  type,  with  a 
high  sensibility.  The  magnet  is  of  best  grade  special  mag- 
net steel,  carefully  aged,  and  is  permanent  and  strong.  The 
scale    has    thirty    millimeter    ilivisions    with    centre    zero,    is 


the  past.  No  more  screws  to  turn,  no  pliers,  no  more  sore 
thumbs.  We  show  here  an  illustration  of  the  improvement, 
which,  as  we  understand,  is  used  now  exclusively  by  the 
Canadian  Carbon  Company,  Limited,  on  their  X  Cell  Ig- 
nitor  type,  which  type  is  made  especially  to  meet  the  most 
severe  conditions  of  strenuous  ignition  service.  Our  repre- 
sentative, who  visited  the  factory  of  the  Canadian  Carbon 
Company,  Limited,  at  12  Shuter  street,  Toronto,  the  other 
day.  was  shown  the  first  X  Cell  Ignitor  type  made,  which 
was  manufactured  on  April  22nd,  1909.  Although  being  kept 
for  over  two  years  on  the  shelf  under  changes  of  weather 
conditions,  the  battery  showed,  on  a  Weston  ammeter, 
strong  15  amperes. 

We  are  told  that  the  improvement  on  the  connections 
of  X  Cell  batteries  referred  to  above  has  met  with  such  ap- 
proval by  the  largest  firms  in  the  automobile  and  motor- 
boat  supply  line  that  they  have  specified  that  their  future 
orders  should  be  filled  with  this  new  type  of  connections 
only,  and  even  the  Bell  Telephone  Company  of  Canada, 
who  have  adopted  X  Cell  batteries  exclusively  for  their 
apparatus,  demand  that  each  cell  should  be  fitted  with  this 
latest   improvement. 


Bell  Single-Phase  Motor 

The  Bell  Electric  Motor  Company  have  developed  a 
repulsion  type  of  single-phase  motor,  claimed  to  be  free 
from  many  of  the  objectionable  features  of  single-phase 
motors.  For  starting  purposes  it  is  provided  with  a  coni- 
low    starting    current.      Quickly    attaining      full      speed,    this 
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imilalni-  .niil  linislics,  Kivins  il  lieavy  slarliiiK  InrciiK-  willi 
ciiiiiinul;il.>r  i^  aulomaliciilly  short  circuited  liy  :i  sinKlf 
riiiK  ami  the  motor  rims  as  an  imluclioii  inninr  of  IuhIi 
efficiency.  On  a  5  li.p.  motor  al  rali-d  load  litis  eHiciency 
is  S5  per  cent,  with  a  corrcs|mnclinK  power  factor  of  81!;/ 
per  cent. 

These  results  are  accomplished  under  a  very  low  tem- 
perature rise,  so  low,  indeed,  that  at  any  time  iron  covers 
may  be  applied  to  convert  it  into  an  entirely  enclosed  mo- 
tor, and  the  original  horse  power  rating  can  still  be  main- 
tained. By  this  means  it  is  possible  to  adapt  the  same 
motor  to  diflferent  work  and  localities,  a  matter  which  is 
further  ^implilied  by  bringing  out  four  leads,  so  that  the 
motor  may  be  used  on  both  110  and  220  volts.  This  type 
of  single-phase  motor  can  be  furnished  from  one  to  hfteen 
horse  power  for  60  cycle,  and  from  one  to  seven  and  one- 
half  horse  power  for  35  cycles.  A  full  stock  is  carried  at 
Toronto  l)y  The  Masco  Company,  Limited,  of  Toronto. 
Canadian  distrilnitors  for  the   Bell   Electric  Motor  Company. 


Escher  Wyss  Governor  Performance 
The    accompanying    line    cuts    illustrate    some    governor 
diagrams    taken    under   official    test    at    the    municipal    power 
station    of    Zurich.    Switzerland,    wlicre    Escher    Wyss    gov- 
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ernors  are  installed.  The  turbines  in  each  test  are  develop- 
ing :!,:iOO  horse  jjower  uniler  a  head  of  470  feet,  liy  com- 
paring the  diagram  with  the  time  scale  it  will  l>e  observed 
that  it  only  takes  a  very  few  second-  before,  when  a  loail 
is  thrown  on  or  off,  a  linal  constant    -|ned  i-  a;;ain   reached. 


The  1912  Boston  Electric  Show 

This  immense  electric  show  which  will  occu]i.v  llie 
whole  of  the  great  Mechanics  I'.uilding,  of  Boston,  willi 
over    100,000    stpiare    feet    of    exhibit    floor    space,    ha-    been 


organized  liy  the  ImHsou  Electric  I  Ibmiinaling  Cnmiiany, 
of  Boston.  The  object  of  llir  Boston  show  is  staled  lo  be 
twofold. 

First.  To  bring  together  for  ilisi)lay  the  inliiiite  num- 
ber of  electrical  appliances  and  devices,  showing  by  actual 
demonstration   their  adaptability   to   every   kind   of  business. 

Second.  To  give  manufacturers  every  opportunity  of 
presenting  the  merits  of  their  apparatus  and  to  impress  up- 
on the  public  in  general  the  magnitude  of  the  electrical  in- 
dustry and  the  readiness  with  which  electric  service  adapts 
itself    to    every    condition. 

The  Edison  Company  claim  that  there  is  no  intention 
to  make  a  profit  on  this  exhibit,  but  that  it  is  undertaking 
this  work  solely  to  promote  the  electrical  industry  and  to 
familiarize  the  public  with  the  possibilities  and  economy 
of  electrical  service.  The  date  of  the  Boston  Show  is  li.xed 
for  September  28  to   October  26.   1912, 


The  Fan  Oscillator 

The  device  shown  herewith  is  for  making  any  fan  an 
oscillating  fan.  To  use  this  device  any  fan  can  be  clamped 
to  the  table,  which  rotates,  and  the  wind  from  the  fan  blow- 
ing on  the  vanes  causes  it  to  oscillate.     It  can   be  made  to 


travel  an  arc  from  J/.i  to  4/")  of  a  circle.  The  Federal 
Engineering  and  Supplies,  Limited.  i>f  Toronto  and  Mont- 
real,  are    Canadian    agents. 


Canadian    Holophane    Coinpany    Organized 

The  Holophane  Comp;iny.  l.iniiU'd,  of  (  an,iila,  has  been 
organized,  and  will  be  ready  to  do  business  June  1st.  The 
Canadian  cinnpany  will  be  under  the  direct  charge,  as  gen- 
eral manager,  of  Mr,  C.  A.  Howe,  who  has  heretofore  had 
charge  of  the  Chicago  office  of  the  Ihdophane  Company. 
He  will  be  assisted  by  Air.  11,  1),  Howe,  wb"  will  hold  the 
position  of  secretary  in  the  Canadian  company.  Holophane. 
Limited,  will  baxe  its  ol'lices  and  s|i,el<  rooms  :il  Ii0-(i2  l''ri)nt 
street  west,  Toronln,  where  a  large  .iiid  cumplete  stock  of 
Holophane  Glass  anil  llolo|)hane- 1 )'(  )lier  steel  retlectors 
will    be    kipl    in    slock    fipr    iminedi.ale    shipment. 


The  Wesion  b'.lectrical  luslnnnenl  Comp.any  is  re])re- 
seiiled  in  Oiu-ln'C  ;niil  Western  Caii,id,i  by  ihc  l''.M,uincering 
l''.i|uipmcnt    &    Su|)ply    Company,     Montreal. 
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Questions  and  Answers 


GENERAL    RULES    TO    BE    OBSERVED     BY    CORRESPONDENTS 

1.  All    enquiries    wiil    be    answered    in    the    order    received,    unless    special 

circumstances   warrant   other   action. 

2.  Questions  to  be  answered  in  any  specified  issue,  should  be  in  our  hands 

by   the   close  of   the   month   preceding   publication. 

3.  Questions    should    be    confined    to    subjects    of    general    interest.   Those 

pertaining  to  the  relative  value  of  different  makes  of  apparatus, 
or  which  for  intelligent  treatment,  should  be  placed  in  the  hands 
of  a  consulting  engineer,  cannot  be  considered  in  this  department. 

4.  To    avoid    trouble    and    unnecessary    delay,    correspondents    should    state 

their  questions  clearly,  so  that  there  can  be  no  possible  doubt 
as   to   the   information   required. 

5.  In   all    cases   the    names   of   our   correspondents  will   be   treated   confiden- 

tially. 

Principles  and  Mechanism  o{  Master  Clock 

Q. — In  supplyinit  syiiclironous  time  to  diflfereiit  pans 
of  a  city,  the  same  controlled  by  one  ma,ster  clock,  what 
are   the   principles   and   mechanism   involved, 

A. — As  a  general  proposition  the  only  real  clock  in 
such  a  system  is  the  primary  or  master  clock,  which,  in  ad- 
dition to  the  usual  clock  mechanism,  has  a  set  of  contact- 
making  devices,  for  making  and  breaking  the  circuit,  say  at 
intervals  of  one  minute.  The  secondary  clocks  are  usually 
mere  dials  containing  a  set  of  gearing  which  drives  the 
hands  from  the  movement  of  the  armature  of  an  electro- 
magnet. This  magnet  is  controlled  by  the  contact-mak- 
ing devices  in  the  master  clock,  so  that,  for  instance,  each 
time  the  latter  closes  the  circuit  the  armatures  of  the  sec- 
ondary clocks  move  in,  and  in  doing  so  drive  their  gearing 
forward  by  one  notch  or  tooth  of  the  ratchet  wheel  with 
which  the  armature  engages.  This  would  then  move  the 
hands  forward  one  minute.  When  the  circuit  is  opened  the 
armatures  spring  back  to  their  original  position,  ready  for 
the   next   impulse. 


Cyclometer  vs.  Clock  Dial  Watt-meters 

Q. — .What  are  the  relative  advantages  and  disadvan- 
tages of  cyclometer  dials  for  watl-hour  meters,  as  compar- 
ed with    the  ordinary  clock   dial? 

A. — The  main  claim  for  the  cj'clomter  dial  is  that  it 
is  more  simple  to  read,  in  that  you  have  the  reading  always 
plainly  in  front  of  you  in  the  shape  of  a  straight  row  of 
figures.  This  is  true  if  the  dial  i.s  of  the  jump  type,  and  it 
is  obviously  a  point  of  the  greatest  value.  As  opposed  to 
it.  tliough,  the  introduction  of  the  amount  of  mechanism 
necessary  to  produce  the  jump  action  results  in  a  dial 
which  is  frequently  very  unreliable,  meters  equipped  with 
this  type  of  clock  very  often  being  found  with  one  of  its 
nutnber  wheels  displaced  by  ime  or  more  figures,  the  re- 
sult naturally  being  an  entirely  incorrect  reading.  Then 
again,  tbe  jump  mechanism  makes  an  irregular  load  on  the 
meter  armature,  which  at  light  loads  is  claimed  to  cause 
(|uite  noticeable  errors  in  the  accuracy  of  the  meter.  In 
view  of  the  above,  the  most  discriminating  buyers  are  to- 
day favoring  the  ordinary  di.il  In  fact  it  lias  certain  ad- 
vantages even  in  readin.g,  in  ibal,  as  tlie  position  of  the 
hands,  as  well  as  the  -actual  figures  beside  them,  is  an  in- 
dication of  the  reading,  there  is  no  possibility  of  mistaking 
a  :i  for  an  8,  etc.  Again,  not  being  recessed,  as  most  cyclo- 
meter dials  are,  the  meter  is  more  capable  of  being  read 
from  an  angle.  Notwithstanding  these  slight  disadvantages, 
however,  a  jump  cyclometer  dial,  if  it  could  be  designed  so 
as  to  be  thoroughly  reliable,  both  mechanically  and  elec- 
trically, would  undoubtedly  be  standardized  by  the  great 
majority   of   central   stations. 


In   Three-phase   System   What   Becomes  of   Extra   Volts? 

Q. —  In  a  star  connected  winding  nf  a  lliree-phase  gen- 
irator,  the  voltage  of  each  phase  is  computed  by  dividing 
the  terminal  voltage  by  Vs.  Suppose  a  machine  generates 
li.r.im   V.      .At   the     terminals,      the    voltage     of     each      phase 

(KSno 
would    be   :=  liSl.i    volts.      The    two   phases   are   con- 

1 .7:5 
nected  in   series,   therefore  the  voltage  would   be   7R:!();   what 
becomes  of   this   extra    10:i0  volts? 

A. — The  difference  between  the  sum  of  the  two  volt- 
ages generated,  and  the  actual  reading  by  a  voltmeter. 
which  as  you  say  is  in  the  first  case  twice  the  voltage  of 
one  leg,  and  in  the  second  case  is  V;i  times  the  voltage  of 
one  leg,  is  due  to  the  fact  that  the  voltages  are  never, 
when  they  come  from  a  three-phase  machine,  in  phase 
with  each  other,  but  are  always  120  deg.  apart.  Perhaps 
the  easiest  way  to  illustrate  the  point  is  to  imagine  that 
your  two  voltages  are  obtained,  not  from  two  of  the  three 
legs  of  a  three-phase  machine,  and  therefore  fixed  with 
relation  to  each  other,  but  from  two  similar  but  separate 
single-phase  generators,  whose  armatures  can  be  coupled 
at  any  desired  angle  with  one  another.  Now  if  they  are 
set  so  that  they  generate  their  maximum  voltages  simul- 
taneously and  are  electrically  connected  so  that  their  volt- 
ages aid  one  another,  their  resultant  potential  will  be  twice 
that  of  either  one.  On  the  other  hand,  if  connected  so  that 
they  oppose  one  another,  their  resultant  voltage  will  be 
zero.  Any  variation  from  this  position  of  no  voltage  gives 
a  potential  somewhere  between  zero  and  twice  the  potential 
of  either  armature,  the  actual  value  depending  upon  the 
angle  of  displacement  between  the  two  armatures.  In  a 
two-phase  machine  this  angle  is  !I0  deg..  the  combination 
of  the  two  windings  giving  a  voltage  which  is  1.41  times 
that  of  one  of  them.  In  a  three-phase  machine  the  angle 
is  120  deg.,  and  the  resultant  is  1.?:!  times  that  of  one 
winding. 


The  following  is  a  list  of  patents  granted  by  the  Can- 
adian Patent  Office,  March  28,  1911,  relating  to  Electrical 
Arts,  and  furnished  by  Fetherstonhaugh  &  Company.  5 
Elgin   street,  Ottawa  Canada. 

131.865— Jas.  H.  Hall,  O'Fallon.  III.  Electric  cranes. 
Jas.  G.  Hall  and  John  H.   Hartman. 

131,872 — W.  H.  Thompson.  Wilkinsburg.  Pa.,  electrical 
apparatus.  Canadian  Westinghouse  Company,  of  Montreal, 
Limited. 

131,87.3 — John  .\.  Knight.  Hamilton.  (  )nt..  removable 
attachements  for  giving  protection  to  electric  meters.  Can- 
adian    Westinghouse     Company.     Limited. 

131,88!) — K.  Coleman.  Westlield.  X.J  .  motor  mechan- 
isms for  railway  traffic  coiurcdiing  apparatus.  The  Hall 
Signal    Company. 

131,S!)5 — B.  G.  Lamnie.  I'iltslnirg.  I'a..  methoils  of  oiier- 
ating  and  controlling  single-phase  alternating  current-  mo- 
tors.     Canadian    Westin.ghouse    Companj',    Limited. 

131.iil7 — R.  I!.  Bashan  and  I'.  I'.  Ileycs.  Toronto.  Ont.. 
electric   lamp   sockets. 

131.'.)ii() — K.  .\.  V.  lieorlh.  Kristiauia.  Norway,  electric 
induction   smelting   furnaces. 

131.!I78 — l".  Louvrier.  Mexico.  Mex  .  elcclru-mclallurgi- 
cal   furnaces. 

131,085 — M.  Maloney.  Christcluirch.  (.'anterbury,  X.Z., 
telephone   transmitters. 

i:;i.!i'.U — Chas.  L.  Parker,  \aiicouver,  B.C.,  art  of  pro- 
ducing pulsating  or  alternating  currents. 


Berlin,  Ont. 

A  $30.non  electric  liglit  by-law  will  be 
voted  on  by  the  ratepayers  on  May  31st, 
also  $7,900  by-law   for  street  railway. 

Brandon,  Man. 

The  contract  has  been  let  for  a  new 
telegraph  line  from  Brandon  to  Ham- 
iota,  and  the  contractor  has  instructions 
to  make  provision  for  four  cross-arms 
on   each   post. 

Professor  Herdt  has  reported  un- 
favorably on  the  proposed  agreement 
between  this  city  and  the  E.  B.  I-(eese 
Engineering  Company.  Prof.  Herdt  is 
of  the  opinion  that  the  contract  could 
not  be  carried  out  by  the  company  in 
the   stated   time. 

Brockville,  Ont. 

It  is  said,  the  Light  and  Power  Com- 
missioners will  send  a  committee  to  in- 
vestigate the  power  situation  in  west- 
ern Ontario,  with  a  view  to  collecting 
data  and  ascertaining  practical  results, 
the  same  to  be  presented  to  the  town 
council. 

The  town  of  Brockville  has  signed 
contracts  with  Messrs.  Laurie  &  Lamb, 
of  Montreal,  for  one  450  h.p.  Belliss  & 
Morcom  engine  with  condenser,  and 
with  Messrs.  Kilmer.  Pullen  &  Burn- 
ham,  of  Toronto,  for  one  300  kilowatt 
direct  connected  generator.  This  equip- 
ment will  complete  the  town  power  sta- 
tion which  has  been  recently  placed  in 
service. 

Calgary,  Alta. 

The  power  house  of  the  Calgary 
Power  Company  at  Kananaskis,  Al- 
berta, was  put  into  operation  on  May 
1st.  1911,  and  since  this  date  Calgary 
Power  Company  have  been  supplying 
power  to  run  the  Canada  Cement  Com- 
pany's   cement    mill    in    Calgary. 

The  rapid  growth  of  this  city  is  now 
causing  serious  inconvenience  in  the 
telephone  service.  Sufficient  switch- 
board space  is  not  available  to  handle 
the   calls. 

C.  H.  Mitchell,  of  the  firm  of  Mitchell 
&  Mitchell.  Toronto,  is  in  this  city,  re- 
presenting the  governmeni.  to  investi- 
gate the  power  conditions  on  the  El- 
bow river. 

A  new  schedule  has  been  drawn  up 
between  the  city  of  Calgary  and  the 
large  number  of  electricians  who  are  in 
the  civic  employ.  The  scale  of  wages 
is  as  follows:  Foremen  linemen,  $12.5 
per  month;  sub-foremen,  $4..'),')  per  day; 
troublemen,  $9.5  per  month;  linemen, 
50  cents  an  hour;  arc  lamp  trimmers, 
$75  per  month,  .^pprentice  linemen  arc 
to  start  at  .$2.75  a  day  and  be  increased 
steadily  up  to  three  years,  when  they 
are  to  draw  $4.  The  men  will  work 
nine  hours  a  day.  Overtime  is  to  be 
paid  for  as  follows:  For  the  first  five 
hours  worked  the  men  are  to  get  time 
and  a  half;  over  that  time  and  for  Sun- 
day and  Dominion  holiday  work  they 
are  to  get  double  time. 

Superintendent  McCauley  is  consider- 
ing the  advisability  of  purchasing  a 
scenic  car  for  the  street  railway,  similar 
to  that  used  on  the  B.  C.  E.  R.  Com- 
pany's  lines. 


The  recent  passing  by  parliament  of 
the  Alberta  Electric  Railway  Bill 
means  that  there  will  be  built,  within 
the  next  three  years,  a  complete  elec- 
tric railroad  between  Medicine  Hat  and 
Banff,  with  Calgary  as  the  main  seat  of 
operations.  This  railroaa  will  be  oper- 
ated by  the  Alberta  Electric  Railroad 
Company,  formed  last  October  with  a 
capital  of  $10,000,000.  The  first  por- 
tion of  the  line  to  be  finished  will  be 
from  Calgary  to  Banff,  it  is  safd,  which 
is  expected  to  be  open  to  traffi,c  in 
about  eighteen  months.  This  section  of 
the  line  will  be  some  79  miles  in  length. 

There  is  to  be  an  addition  of  three 
more  car  tracks  added  to  tne  east  side  of 
the  present  car  barns.  Superintendent 
McCauley  will  have  plan^  prepared  at 
once. 

The  East  Calgary  Corporation  Com- 
pany will  apply  for  a  charter  to  build 
six  or  eight  miles  of  electric  railway  to 
serve  the  district  to  the  southeast  of  the 
city,  in  which  they  hold  4,000  acres  of 
land.  The  corporation  is  a  holding 
company  representing  a  small  group 
of  property  owners  who  control  the  land 
and  a  subsidiary  company  will  be  form- 
ed to  operate  the  railway.  In  the  char- 
ter application  will  be  made  to  run  the 
car  lines  in  the  portion  of  the  territory 
outside  of  the  city  and  obtain  permis- 
sion from  the  city  to  connect  up  with 
the  municipal  service  at  the  eastern 
terminus  of  the  city. 

Campbellton,   N.B. 

Mr.    George    Sansom    proposes    to    erect 
an   electric   plant   and   planing  mill. 

Chatham,  Ont. 

The  Chatham,  Wallaceburg  &  Lake 
Erie  Railway  may  extend  the  road  to 
Blenheim  and  Sarnia  this  summer. 

Cochrane,  Ont. 

The  franchise  for  telephone  service 
here  has  been  given  to  W.  J.  Bouldry. 
Work  will  commence  at  once. 

Dunnville,    Ont. 

The  town  council  has  granted  the 
Dunnville,  Wellandport  &  Beamsville 
Electric  Railway  Company  an  extension 
of  one  year  in  which  they  may  still  re- 
ceive the  bonus  of  $15,000  voted  by  the 
ratepayers. 

Button,  Ont. 

The  franchise  for  town  lighting  now 
held  by  the  Dutton  Electric  Light  Co.. 
has  expired,  and  the  council  is  negoti- 
ating with  the  Hydro-electric  Power 
Commission  for  a  supply  of  Niagara 
power. 

Edmonton,  Alta. 

Superintendent  Ormsby,  Electric  Light 
Department,  has  submitted  a  plan  of 
lighting  similar  to  those  in  use  in  east- 
ern cities.  All  of  the  wiring  in  connec- 
tion with  the  installation  of  cluster 
Tungsten  lamps  will  be  underground.  He 
also  proposed  to  install  a  new  system  of 
arc  lights,  each  being  of  1,300  candle 
power,  as  well  as  fifty  additional  arc 
lamps  of  the  type  now  in  use.  The  en- 
tire scheme  would  call  for  the  installa- 
tion of  approximately  135  new  arc  lights 
as  well  as  eight-live  ornamental  irt.n 
poles,   which   the   superintendent  will   re- 


commend the  city  to  purchase  at  a  cost 
of  approximately  $85  each,  while  the  to- 
tal cost  of  the  venture  will  be  in  the 
vicinity   of  $10,000. 

The  street  railway  system  is  now 
carrying  passengers  at  the  rate  of  half 
a  million  a  month.  Two  single  end 
cars  have  just  arrived  and  six  more 
will   be  on   hand  in  a  few  weeks. 

J.  C.  Huffman,  of  the  Canadian  West- 
inghouse  Company  at  Calgary,  has 
been  appointed  superintendent  of  the 
Edmonton  power  plant,  succeeding 
.Superintendent    McNaughton. 

Farnham,  Ont. 

Work  on  the  power  plant  is  being 
pushed  forward  as  fast  as  possible  and 
the  installation  of  water  wheels  and 
machinery  has  been  commenced.  The 
cement  work  is  complete  and  it  only 
remains  to  install  the  engines  and  dy- 
namos. The  town  wil  have  a  24-hour 
electric  service  when  the  new  power  is 
turned    on. 

Fort  Frances,  Ont. 

Engineer  S.  J.  Chapleau,  acting  for 
the  department  of  public  works,  spent 
a  couple  of  days  examining  the  power 
situation    here. 

Gait,  Ont. 

The  rate  of  4  cents  per  100  feet  of 
fioor  space  plus  4  cents  per  kilowatt 
hour,  has-  been  announced  by  the  fire 
and  light  committee.  The  total  will  be 
subject   to   10   per   cent,    discount. 

.A.  by-law  to  raise  $25,000  for  exten- 
sions to  the  system  will  be  submitted  to 
the  people  on  May  26th. 

Surveyors  are  at  work  near  Sheflield 
selecting  a  right  of  way  for  the  pro- 
posed electric  railway  between  Hamil- 
ton, Gait  and  Sheffield.  It  is  said  to  be 
the    intention    to   extend    to    Guelph. 

Goderich,   Ont. 

.\  special  committee  or  the  Huron 
County  Council,  named  to  investigate 
and  deal  with  the  question  of  the  de- 
velopment of  power  on  the  Maitland 
river,  will  interview  the  Hydro-electric 
Commission    on   the   supject. 

Guelph,  Ont. 

It  is  understood  that  t:ie  C.  N.  R. 
interests  have  made  a  definite  ofTer  for 
the    People's    Railway    franchise. 

Power  at  Guelph  will  cost  $25  per 
horse  power  for  the  next  year  and  a 
half,  or  until  December.  r913.  After 
that  it  is  expected  the  price  will  be  re- 
duced gradually  until  it  is  down  to  about 
$20  a  horse  power.  The  city  commis- 
sion will  not  be  allowed  to  install  mo- 
tors  free   of   charge. 

Hochelaga,   Que. 

Mr.  K.  S.  Kel.-,cli.  consulting  engineer. 
Montreal,  is  .supervising  the  installa- 
tion of  switchboards,  transformers,  mo- 
tor generator  sets,  induction  and  direct 
current  motors  for  operating  the  Can- 
adian Rubber  Company's  new  mills 
here. 

Hamilton,  Ont. 

.\  Toronto  syndicate,  '■epresenled  by 
b'.iigineer  .Somerville.  is  preparing  to 
make  a  proposition   to   the  city   to  build 
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an  electric  line  to  Gait.  Hespeler  antl 
other  western  towns.  Inquiries  have 
been  tiiade  as  to  what  p..wers  the  city 
has  to  compel  the  Cataract  Railways  to 
give  other  railways  runn-ng  rights  over 
their  lines  into  the  city. 

Jonquiere,  P.Q. 

Mr.  R.  S.  Kelsch,  consulting  engineer, 
Montreal,  will  purchase  the  penstocks, 
water  wheels,  generators,  etc.,  required 
for  Price  Bros.  Company's  new  pulp 
mills  at  Jonquiere,  P.Q.  The  equip- 
ment will  cost  in  the  neighborhood  of 
$300,000 

Kamloops,  B.C. 

.A  cluster  lighting  system  will  prob- 
ably lie  installed  here.  Estimates  have 
been  made  and  are  under  consideration. 

Kingston,  Ont. 

The  acceptance  of  the  Canadian  Gen- 
eral Electric  Company's  tender  for  a 
better  lighting  system  for  the  city  was 
recommended    to    the    council. 

Knowlton,  Que. 

A  committee  was  appointed  to  report 
on  the  cost  of  installing  a  municipal 
power    plant. 

Lethbridge,  Aha. 

The  tenders  of  the  Westinghouse  Co. 
for  supplies  for  electric  light  extension 
in  the  arc  system  was  recommended  by 
superintendent   Reid  for  acceptance. 

The  Lethbridge  sash  and  door  fac- 
tory has  just  discarded  its  isolated 
steam  plant  and  installed  a  75  horse 
power  motor.  Power  is  purchased  from 
the    city    at    $28. 

London,  Ont. 

The  city  is  considering  the  placing  of 
200  more  lights.  City  Engineer  Wright; 
Superintendent  Glaubitz. 

The  London  Street  Railway  Company 
will  put  on  night  shifts"  to  hurry  the 
construction  work  on  Richmond  and 
Dundas  streets. 

The  report  of  Superintendent  Glau- 
bitz on  the  added  necessary  e.xpenditure 
for  the  distribution  of  Niagara  power 
was  as  follows:  Sub-station  equipment, 
$8,600;  meters,  $10,180;  meter  inspection, 
$2,000;  2,300  volt  bent  line,  $4,559;  prim- 
aries, $500;  secondaries,  $4,390;  lighting 
system,  $2,500;  transformers,  $3,900; 
power  services,  $150;  power  meters,  $1,- 
550;  series  street  lighting,  $6,800;  un- 
derground system,  $5,150;  painting  poles. 
$3,250;  draughting  room,  $400;  testing 
apparatus,  $500;  motor  generator,  $10,- 
000;  power  solicitors,  etc.,  $4,000;  lamp 
renewals,   $2,000;   total,  $70,429. 

The  turning  on  of  the  power  on  May 
1st  to  operate  the  water  pumps  at 
Springbank  was  made  the  occasion  of 
a  little  ceremony  at  which  Mayor 
Beattie,  Hon.  .Adam  Beck  and  Com- 
iiiis-.i(iner    Pncock    were    speakers. 

Magog,  Que. 

The  contract  for  construction  of 
hydro-electric  plant  here  has  been 
awarded  to  the  Bishop  Construction 
Co.,  Ltd.,  of  Montreal.  T.  Pringle  & 
Son,   consulting   engineers,   Montreal. 

The  Dominion  Textile  Company  has 
retained  the  services  of  R.  S.  Kelsch  in 
connection  with  the  new  power  plant  to 
be  built  jointly  by  the  town  and  the 
above  company.  This  plant  will  be  used 
for  sui)plying  light  and  power  to  the 
town.  ;ill  surplus  being  consumed  at  the 
niilU  of  the  Dominion  Textile  Company. 
T.  rriiinU-  it  Son,  represent  the  town. 


Melville,  Sask. 

The  by-law  for  electric  light,  $23,000, 
was  carried. 

By-laws  for  the  construction  of 
waterworks,  electric  light  and  storm 
.sewer  have  been  carried  by  the  rate- 
payers. 

Tenders  are  called  until  May  25th  for 
supply  of  the  following  machinery  and 
materials  for  delivery  during  current 
season:  Two  50  k.w.  generators;  two  ex- 
citers for  same;  three  2,300  volt  a.c.  mo- 
tors; 1  marble  switchboard,  etc.;  300 
cedar  poles;  3  tons  copper  wire;  lo 
lighting  transformers,  2,300-110  volt; 
series  street  lighting  systeiii;  two  3- 
stage  turbine  puinps;  one  6-in.  vertical 
submerged  type  centrifugal  pump,  with 
shafting  and  piping;  about  3  tons  of  10- 
in.  standard  c.  i.  water  pipe;  about  60 
tons  of  8-in.  standard  c.  i.  water  pipe; 
about  200  tons  of  6-in.  standard  c.  i. 
water  pipe;  about  25  tons  of  4-in.  stand- 
ard c.  i.  water  pipe,  special  castings  for 
all  above  sizes;  4-in.,  6-in.  and  8-in.  gate 
valves  and  valve  boxes;  44  lire  hydrants: 
about  17,000  lbs.  of  pig  lead;  about  1,- 
000  lbs.  of  oakum;  400  ft.  of  8-in.  wood 
pipe.  Information  obtained  from  John 
Crow,    secretary-treasurer. 

Medicine   Hat,  Aha. 

Consulting  Engineer  Maxwell  and 
Mayor  Milne  have  worked  out  a  new 
schedule  of  prices  which  will  probably 
be  endorsed  by  council.  The  new  rate 
is  1>4  cents  per  kw.h.  for  manufacturing 
purposes  and  8  cents  per  kw.h.  for  light- 
ing. 

Midland,   Ont. 

The  by-law  to  expend  $13,000  in  the 
installation  of  light  and  power  equip- 
ment passed  by  a  good  majority.  Power 
will  be  obtained  through  the  Ontario 
Hydro-electric  Commission  from  the 
Simcoe   Railway   &   Power   Company. 

Millbrook,  Ont. 

The  Seymour  power  by-law  was  car- 
ried. Work  on  the  new  sub-station  will 
be   commenced  at  once. 

Minnedosa,  Man. 

The  Minnedosa  Power  Company,  of 
Minnedosa.  Manitoba,  has  resumed 
construction  operations,  and  will  carry 
the  whole  works  through  to  completion 
this  summer.  It  is  expected  that  power 
will  be  available  about  .August  15th. 
This  plant  will  take  water  from  the 
Little  Saskatchewan  river.  Mr.  H.  F. 
Maulson,  Minnedosa,  is  secretary,  and 
Messrs.  C  H.  &  P.  H.  Mitchell,  To- 
ronto,  are   the   engineers. 

Moncton,  N.B. 

.Another  big  gas  well  has  been  struck 
by  the  Maritime  Oilfields  Company  at 
a  depth  of  about  1.570  feet.  Under  test 
it  shows  four  million  feet  of  gas  a  day. 
Mr.  O.   P.   Boggs,  manager. 

Montreal,    Que. 

Sir  Wilfrid  Laurier  has  promised  that 
a  commission  shall  be  appointed  to  in- 
vestigate the  matter  of  the  construction 
of  a  dam  across  th*  St.  Lawrence  river 
between  Couteau  du  Lac  to  Clark's  Is- 
land, request  for  which  is  made  by  the 
Canadian    Light   &    Powder   Company. 

\  new  power  house  and  laundry  for 
the  Windsor  Hotel  here  will  be  erected. 
The  power  house  will  have  a  capacity 
of  800  h.p.  R.  S.  Kelsch,  consulting  en- 
gineer. 

The  city  council  passed  a  resolution 
asking   the    Railway    I'ommission    to   or- 


der all  railway  companies  entering 
Montreal  to  use  electric  engines  within 
the  confines  of  the  city,  so  as  to  ob- 
viate the  smoke  nuisance  caused  by  lo- 
comotives. 

Moose  Jaw,  Sask. 

The  Contract  fur  the  power  house  and 
car  sheds  for  the  Moose  Jaw  Electric 
Railway  Company  has  been  let  to  Navin 
Bros.  The  buildings  will  cover  a  space 
of  250  x  63  feet. 

Nanaimo,  B.C. 

The  B.  C  Hydraulic  Company  is  ap- 
plying to  the  city  council  of  Nanaimo 
for    an    electric    franchise    ror    that    city. 

New  Westminster,  B.C. 

The  electric  light  and  water  extensions 
by-law  has  carried. 

Niagara  Falls,  Ont. 

Recommendations  for  the  purchase  of 
the  necessary  transformers  for  the  new 
Bell  Telephone  plant  were  submitted  to 
council. 

Ottawa,  Ont. 

The  contract  for  supply  of  150  more 
poles  for  the  lights  on  Bank,  Dalhousie 
and  Queen  streets,  was  awarded  to  the 
Canada  Foundry  Company,  Toronto. 
$44.60  per  pole;  the  lowest.  No.  local 
firms  tendered.  Sparks  street  poles  cost 
about  $47. 

In  view  of  the  fact  that  paving  opera- 
tions  will    be      commenced      on      Sparks 
street  in  the  course  of  about  ten  days,  it 
seems  well   to  go  ahead  with   the  under- 
ground conduit  system  at  the  same  time, 
for    which    the    city    engineer    has    pre- 
pared   plans.      Engineer    Duckworth,    G. 
N.   W.,  Toronto,  will   come  here  to  con- 
fer with  the  city  engineer,  the  local  tele- 
phone   and    Ottawa    Electric    companies 
and  others  interested  in  the  laying  of  the 
conduits.      Providing      an      amicable    ar- 
rangement can  be  arrived  at  all  the  poles 
on    Sparks    street    will    be    removed    and 
telegraph,    telephone,      Ottawa      Electric, 
Municipal    electric   and    other   wires    will 
pass   through     the     conduits     under   the 
sidewalks.      In    order    to    do    away    with 
the    poles    supporting    the    trolley    wires 
the    city    engineer    has    planned    to    have 
the    sustaining      wires      attached    to    the 
buildings    on    either    side    of    the    street. 
674   pairs  angle   bars   with   6-'n.   centres; 
105  pairs  angle  bars  with  6-in.  5-in.  6-in. 
centres;    26,000    SJ/i    x    9-16    spikes;    3,300 
iVz    x    j/s   bolts.      Delivery   on   or   before 
May   25th,      1911.        Tenderers    to   quote 
price   f.o.b.   point     of     delive.v.     J.   Mc- 
Teigue,  Citv  Clerk. 

The  National  Hydro-electric  Com- 
pany have  been  incorporated,  with  Mr. 
Henry  Mills  president  and  Mr.  Louis 
Gosselin  secretary.  It  is  proposed  to 
develop  Carillon  Falls  on  the  Ottawa 
river,  where  upwards  of  190,000  h.p.  is 
calculated  to  be  available.  Carillon  . 
Falls   is  about   35   miles   from   Montreal. 

The  tender  of  the  Canada  Foundry 
Company  for  150  ornamental  street 
lighting  poles  for  Bank,  Dalhousie  and 
Queen  streets,  has  been  accepted.  The 
price   was   $44.60   per   pole. 

Conduits  for  the  Ottawa  Electric 
Company,  the  G.  N.  W.,  and  the  civic 
electric  department  will  in  all  prob- 
ability be  laid  underground  on  either 
side  of  Sparks  street  from  Bank  street 
to  the  canal,  under  the  Plaza  Laurier 
and  along  Rideau  street  to  little  Sussex 
street. 
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Peterboro,   Out. 

Contractors  arc  at  work  on  the  An- 
burn  (lam  construction,  for  the  Elec- 
tric   Power    Company. 

In  a  recent  address  here  on  the  ques- 
tion bf  the  municipality  acting  with  the 
Hydro-electric  Commission  to  deliver 
power  to  this  city,  the  Hon.  Adam  Beck 
stated  that  the  most  likely  point  of  de- 
velopment   would   be    Healey's    Falls. 

Penetang,  Ont. 

This  town  voted  on  May  1st  to  issue 
debentures  to  the  amount  of  .$27,000, 
the  proceeds  to  be  used,  part  in  the 
purchase  of  the  plant  of  the  Penetang- 
uishene  &  Midland  Electric  Street  Rail- 
way. Light  &  Power  Company,  and  part 
in  the  reconstruction  of  the  system. 
This  expenditure  is  preparatory  to  using 
power  to  be  supplied  from  the  Simcoe 
Railway  &  Power  Company's  develop- 
ment at  Big  Chute  on  Severn  river,  the 
Hydro-electric     Power    Commission. 

Pincher  Creek,  Aha. 

The  Chamber  of  Commerce  recently 
passed  a  resolution  asking  the  council 
"to  immediately  investigate  the  feasi- 
bility of  securing  a  site  on  the  lower 
end  of  the  south  fork  canyon  for  the 
development  of  electrical  power  for  the 
town  of  Pincher  Creek." 

Port  Credit,  Ont. 

The  Hydro-electric  Power  Commis- 
sion's engineers  will  submit  estimates 
of  the  cost  of  the  installation  of  an 
electric  lighting  system.  The  cost  is 
placed   at   about   $15,000. 

Portage  la  Prairie,  Man. 

The  power  committee  appointed  at 
the  last  meeting  of  the  council  brought 
in  a  motion  appointing  W.  E.  Skinner, 
electrical  engineer.  of  Winnipeg,  to 
give  an  estimate  of  the  cost  of  a  trans- 
mission line  from  Winnipeg  to  this  city; 
also  the  cost  of  replacing  the  plant  of 
the  Central  Electric  Company  and  the 
cost  of  a  transformer  station  at  this 
city. 

W.  E.  Skinner,  of  Winnipeg,  has  been 
engaged  in  making,  for  the  city,  a  valu- 
ation of  the  plant  and  distributing  sysi 
teni  of  the  Central  Electric  and  Gas 
Company. 

Prince  Albert,  Sask. 

Tender^  are  called  utuil  June  i:Uh  for 
construction  of  dam  and  hcadworks  and 
canal  and  jjower  station  foundations  for 
this   city. 

Tenflers  addressed  to  the  City  Ccnn- 
missioners  arc  called  until  May  lilst  for 
supply  of  electrical  machinery.  A. 
Holmes,  C.  O.  Davidson  and  1'".  .'\ 
(  reighton,    city    commissioners. 

The  City  Commissioners  have  accept- 
ed the  following  quotations  for  electric- 
al supply  material  for  year:  cro.ss-arms, 
to  the  Cameron  Lumber  Co.;  cedar  poles, 
two  2-car  lots,  Lindsley  Bros.;  copper 
wire,  Eugene  Phillips  Electrical  Works; 
also  accepted  quotation  of  Vandeleur  & 
Nicholls  for  one  ITi  h.p.  induction  motor 
to  be  used  for  driving  new  elevating 
machinery  in  connection  with  present 
rock-crusliing  equipment.  R.  Wright, 
city   electrician. 

Prince  Rupert,  B.C. 

A  proposition  to  supply  Prince  Rupert 
with  gas  for  lighting  and  cooking  pur- 
poses, electric  power  for  industries  and 
street  cars  was  outlined  to  the  city  ctnm- 
cil    recently    by    Uaymond     I'rutinell,    re- 


presenting the  Tsinipscan  Light  and 
I'ower  Com])anv.  The  company  pro- 
poses to  spend  $;i,000,000  on  the  enter- 
prise and  brielly  the  pioposition  is  to 
supply  gas  at,$1.2.5  to  $1.7.';  per  thousand 
feet;  electric  power  up  to  50,000  horse 
power  at  $150  per  h.p.  year,  with  a  re- 
duction after  5,000  horse  power  is  tak- 
en; to  build  a  line  for  street  cars  and  run 
them  when  the  city  has  15,000  people. 
Under  the  agreement  the  gas  plant  will 
be  installed  here,  and  electric  power  will 
be  transmitted  from  a  point  forty-two 
miles  up  the  Skeena  river  and  the  com- 
pany will  give  the  city  from  :i  to  10  per 
cent,  of  the  gross  earnings  of  the  street 
cars. 

Renfrew,  Ont. 

This  municipality  will  spend  about 
$117,000  in  the  construction  of  the  power 
plant  inclusive  of  site;  work  probably 
will  be  done  by  day  labor.  Engineer  in 
charge,  J.  R.  Stewart,  Renfrew.  W.  E. 
Smallfield.  chairman,  watei works  com- 
mittee. 

Ruskin,    B.C. 

The  erection  of  the  Sieel  towers  by 
the  Western  Canada  Power  Company 
for  power  transmission  to  X'ancouver 
is   being  rushed. 

Regina,   Sask. 

kail  laying  on  the  municipal  street 
railway  system  has  started.  It  is  con- 
fidently expected  to  have  the  line  in 
operation  in  time  for  the  Dominion  ex- 
hibition. .Alderman  Robert  Sinton  had 
the  honor  of  driving  the  first  spike. 

Sandwich,  Ont. 

A  franchise  has  been  granted  R. 
Stuart  to  run  a  line  of  poles  and  wires 
across  town  to  carry  electric  power  de- 
veloped from  a  plant  to  oe  constructed 
in  Sandwich. 

Saskatoon,  Sask. 

The  city  engineer  has  been  authorized 
to  secure  information  on  the  cost  of  in- 
stalling, operating  and  maintaining  a 
street  railway  here  as  a  municipal  enter- 
prise. Prof.  Greig  was  instructed  to  re- 
port on  the  relative  methods  of  produc- 
ing power  for  the  city's  use. 

Shawinigan  Falls,  Que. 

The  Shawinigan  Watei  &  Power  Co. 
will  continue  the  work  on  the  new  power 
liuilding  during  the  summer.  Tenders 
will  be  asked  for  the  installation  of  a 
10.000  h.p.  dynamo  and  corresponding 
turbine. 

Stettler,  Alta. 

The  council  contemplate  the  installa- 
tion of  an  electric  light  plant  costing 
$17,000.  1).  Mitchell,  secretary-treasurer. 
The  by-law  to  erect  an  electric  power 
and  lighting  plant  was  carried.  The 
power  plant,  providing  for  3.500  1G  c.p. 
lights,    will    be    erected    at    once. 

South  Qu'Appelle,  Sask. 

The  Electric  Light  Company  here 
contemplate  erecting  a  more  substantial 
power  house,  and  sjso  installing  gaso- 
line power.  L.  G.  Bell,  scc.-treas.,  board 
of  trad<v 

St.  Thomas,  Ont. 

It  has  been  deciderl  to  recall  the  pro- 
posed by-law  for  $:;.-i.00(),  for  the  renova- 
tion  of   the    street    r.ailway    system. 

Stratford,   Ont. 

.Xegotiations  are  niidcr  way  between 
llu'   .^tralfor<l    l\;iiUvay   (  itnipany   ,ind   the 


city  council  which  it  is  lumped  will  re- 
sult in  construction  work  being  started 
in    the    very    near    future. 

Sydney,  N.S. 

'I'he  Cape  llrelon  council  has  granted 
the  new  monorail  company,  recently  in- 
eoroporated  as  the  "Sydney  East  Bay 
and  New  VVaterford  Monorail  Com- 
pany," a  bonus  of  one  thousand  dollars 
a  mile  and  exemption  from  taxes  for 
live  years.  No  work  has  yet  been  done 
on    this    system. 

Seaforth,  Ont. 

Mr.  R.  S.  Kelsch.  consulting  engineer. 
Montreal,  will  equip  the  (Jgilvie  Mills 
at  Seaforth,  Ont.,  for  receiving  power 
from   the   Hydro-electric   system. 

Sudbury,   Ont. 

Mr.  W'ni.  McV'itte  has  commenced 
the  construction  of  another  power  plant 
at  a  point  known  as  the  Water  Fall,  six 
miles  below  Wahnapitae.  The  build- 
ing is  designed  for  installation  of  three 
units  of  1250  kilowatts  each,  of  which 
two  will  be  put  into  service  first.  The 
third  will  be  installed  as  soon  as  the 
service  requires.  It  is  expected  that  the 
greater  part  of  the  power  will  be.  taken 
by  the  Mond  Xickel  Co.  at  their  new 
plant   at    Romford. 

Sherbrooke,   Que. 

The  33rd  annual  stockholders'  meet- 
ing of  the  People's  Telephone  Company 
was  held  at  the  company's  head  office. 
May  9th.  lyu.  The  annual  statement 
showed  the  company  to  be  in  a  prosper- 
out  condition.  The  number  of  tele- 
phones has  greatly  increased  since  last 
year  and  the  earnings  of  the  company 
are  around  the  $30,000  mark.  .At  the 
directors'  meeting  following  the  annual 
meeting.  Mr.  C.  H.  Fletcher  was  elected 
president;  Dr.  H.  A.  Meagher,  vice- 
president;  Mr.  C.  J.  Wright,  general 
manager  and*  secretary-treasurer.  and 
Mr.    H.    E.    Morgan,   superintendent. 

St.  John,  N.B. 

.Notice  has  been  given  by  H.  A. 
Powell  in  the  Royal  Gazette  of  applica- 
tion for  incorporation,  by  letters  pat- 
ent, of  the  New  Brunswick  Hydro-elec- 
tric Company,  which  recently  failed  to 
secure  incorporation  in  the  legislature. 
Incorporation  by  letters  patent  will  give 
the  company  all  the  rights  it  requires, 
except  that  it  will  not  have  the  power 
to  expropriate.  It  is  pointed  out  now 
that  some  of  the  arguments  made  in 
o))position  to  the  Hydro-electric  bill  in 
the  legilsature  were  based  on  a  misun- 
derstanding, for,  as  a  matter  of  fact,  the 
company  owns  the  water  powers  which 
it  proposes  to  harness,  having  bought 
them  from  the  Keynolds  estate,  which 
bou.ght  them  from  the  province  lifty 
years  a.go.  It  is  understood  that  the 
company  will  go  on  with  the  work  of 
dexelopment.  and  that  it  will  be  an 
active  competitor  in  the  power  market 
in  St.  John  within  the  next  year  or  two. 
This  company  proposes  to  develo|) 
water   power   at    Lepreauvx    Falls. 

Stayner,  Ont. 

.\  conqiany  known  as  the  "Oakview 
Telephone  (,'omp.iny.  Limited."  has 
been  formed  in  Stayner,  und  a  line  is 
now  in  tile  course  of  conslnrction  from 
Stayner  to  I  1,-ikview.  Long  distance 
connection  with  the  Bell  Telephone 
Company  has  been  arranged  for,  and 
a  number  of  nir;il  telephones  contract- 
ed for.  The  coini>any  is  made  up  as 
fi>llows;     rresidenl.    Geo.    C,    Coles,    Col- 
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SIEMENS 


We  are   now   placing"  our  well-known 

TANTALUM  LAMPS 

on    the    Canadian    Market 
TANTALUM    LAMPS   will  be  exclusively  handled  for  us  by 

Munderloh    &    Company 

Victoria   Square        ^  «  «        Montreal 

A  large    consignment    has    now    arrived    and    dealers  are  recommended  to  place    their 
orders  early. 


Drawn  Wire  Lamp  White  Light 

Strong  as    Steel  Low   Current   Consumption 

Will   Stand    Heaviest  Vibration  Long  Life 


Annual    Factory    Output    Over     NINE     MILLION    Lamps 


MUNDERLOH 
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lingwood;  vice-president,  Jos.  Knox, 
Stayner;  secretary,  Tlios.  A.  ilolbrook, 
Stayner;  treasurer,  W.  A.  Doner,  Stay- 
ner: directors,  H.  C.  Shepherd.  R.  F. 
Young.  B.  Wheeler,  T.  J.  Watson,  \V. 
J.  Craven. 

Vancouver,  B.C. 

The  $3,000,000  issue  of  the  B.  C. 
Electric  Company  recently  offered  on 
the  London  market  was  over  subscrib- 
ed. 

Mr.  B.  S.  Jenkins,  western  superin- 
tendent of  the  Canadian  Pacific  tele- 
graph system,  states  that  during  the 
present  year  no  less  than  7,000  miles 
of  copper  wire  will  be  strung  in  British 
Columbia.  Mr.  Jenkins  says  it  is  the 
intention  of  the  company  to  install  di- 
rect service  during  1911  between  Van- 
couver  and    Chicago. 

A  nine-months'  extension  of  time  in 
which  to  complete  delivery  of  power  to 
this  city  has  been  granted  the  Western 
Canada  Power  Company.  One  turbine 
is  now  on   the  way  from   Europe. 

An  additional  10,500  horse  power  is 
being  added  to  the  generating  plant  of 
the  British  Columbia  Electric  Railway 
at  Lake  Buntzen,  and  contracts  for  the 
installation  of  the  generator,  water 
wheel  and  pipe  line  have  been  let  as 
follows;  The  Canadian  General  Electric 
Company  received  the  contract  for  the 
generator;  McDougall  &  Co.  the  con- 
tract for  a  Dobie  water  wheel.  Mc- 
Donald &  Godson,  a  local  firm  of  con- 
tractors, were  given  the  contract  for  lay- 
ing the  large  pipe  connecting  the  power 
house  with  the  dam  at  the  lake.  The  in- 
stallation of  the  mammoth  wheel  will 
make  the  fourth  of  its  kind  at  Lake 
Buntzen,  which  along  with  three  3.000- 
horse  power  generators  are  already  gen- 
erating power  for  the  company's  systems 
on  the  mainland.  Work  on  the  latest 
addition    will    be    completed    in    October. 

Notice  has  been  given  of  the  applica- 
tion of  the  Howe  Sound  Power  Com- 
pany, Ltd.,  for  water  rights  for  power 
purposes  on  Furry  Creek,  a  stream 
which    flows      into      Howe    Sound. 

Victoria,  B.C. 

Messrs.  Hutchinson  Bros,  will  be 
awarded  the  contract  for  the  installation 
of  the  electrical  system  for  the  cluster 
lights  on  Fort  street,  $1,400.  This  price 
does  not  include  the  iron  standards. 

I^eductions  in  the  charges  made  by 
the  Dominion  government  radio-tele- 
graph service  for  transmitting  messages 
have  been  announced  and  take  effect  at 
once.  A  ten-word  aerogram  may  now 
be  sent  for  50  cents,  whereas  in  the  past 
$1.80  has  been  the  rate.  This  new  rate 
applies  only  to  ships  business,  in  cases 
where  a  captain  wishes  to  inform  the 
manager  of  the  company  of  his  posi- 
tion or  the  manager  wishes  to  flash  or- 
ders to  the  skipper. 

For  the  purpose  of  carrying  out  the 
extensive  additions  to  the  city's  street 
lighting  system  the  following  apparatus 
and  plant  will  be  purchased:  'i"hirty-five 
thousand  feet  of  three-inch  fibre  conduit, 
at  $7.50  per  hundred  feet;  $.50,000  feet  of 
one  inch  galvanized  steel  conduit,  at 
$8.40  per  hundred  feel.  Tenders  will  be 
called  for  a  supply  of  150  cedar  poles; 
8,000  pfHinds  of  copper  line  wire;  1.000 
pounds  of  flexible  arc  cable;  1,000  glas.- 
insulators;  1.50  magnetite  arc  lamps  and 
cut  outs;  4.50  light  transformers,  and  I- 
'ji)   .ir'-iiii    :iri-    -wiichlionrd. 


Welland,  Ont. 

The  ulficers  of  the  N^iagara.  Falls, 
Welland  &  Lake  Erie  Railway  Company 
are,  president,  C.  J.  Laughlin;  vice-pres- 
ident, F.  C.  Carlston,  Los  Angeles;  sec- 
retary, A.  1^.  Laughlin;  treasurer,  D. 
L.  Stafford  of  Dunkirk.  The  president 
states  that  the  line  between  the  M.C.R. 
and  G.  'I",  f-i.  depots  will  be  completed 
in  three  or  four  months  from  May  15th, 
and  that  the  whole  street  car  system 
will  be  completed  within  the  time  re- 
quired by  the  franchise.  Power  for 
operating  this  road  will  be  obtained 
from  the  Ontario  Power  Company  of 
Niagara    F'alls. 

Woodstock,  N.B. 

.\t  a  nieeling  iif  the  Eel  River  Light, 
Heat  and  Power  Company,  Limited,  for 
organization  and  election  of  directors, 
the  following  were  elected:  John  G. 
Murchie,  president;  H.  A.  Council,  vice- 
president  and  general  manager,  and  R. 
G.  Lee,  secretary-treasurer.  The  direc- 
tors authorized  Mr.  Conneil  to  proceed 
with  the  work  of  survey  immediately. 
There  is  a  fall  of  about  70  feet  on  the 
Eel  river  and  4.000  h.p.  can  be  develop- 
ed. 

Winnipeg,    Man. 

A  formal  request  has  been  received 
from  the  town  of  Selkirk  asking  the 
city  to  name  terms  for  a  block  of  500 
horse  power  for  water  and  light  pur- 
poses. 

With  the  large  quantity  of  surplus 
power  which  \vill  be  available  when  the 
city  plant  commences  operations,  it  is 
proposed  to  make  Winnipeg  an  unusu- 
ally well   lighted   city. 

The  threatened  difficulty  between  the 
Winnipeg  Electric  Railway  Company 
and  its  employees  is  settled,  the  men 
accepting  the  original  offer  of  the  com- 
pany of  the  increase  of  about  2  cents 
an    hour   all    round. 

The  board  recommended  that  the  ten- 
der of  the  Canadian  Fairbanks  Company 
for  a  motor  car  to  be  used  on  the  city's 
railway  line  from  the  C.  P.  R.  switch  to 
Point  du  Bois,  be  accepted.  The  price 
of  the  motor  car,  which  will  be  used  for 
both   passengers   and   freight,   is   $11,169. 


Condensed  Department 

RATES 

Positions  Wanted  ]  2  cents  a  word  and  25 
Positions  Vacant  >  cents  for  a  heading,  per  in- 
MisccIIaneous.  )  sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  ir>  cents  per  agate  line  (14  agate  lines 
make   one   inch)    per    insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
rnimber     without    extra    charge, 

Forms  close  on  the   18th  of  each   month. 


Tenders  for  Telephone 
System 


Tenders  will  be  received  up  to  noon  on  Wed- 
nesday, May  31st,  19X1,  by  the  secretary  of  the 
Advisory  lloaid  of  I  he  Prooke  Municipal  Tele- 
phone System  for  the  con+^lruction  of  a  system 
of  rural  tclefjlione  lines  in  the  township  if 
lirookc   and    adjoining    townships. 

Plans  and  specilications  and  all  particulars 
may  be  obtained  by  application  to  tlie  secre- 
tary   at    Alvinston,    Ontario. 

11.   R.  CAKRUTHERS, 
Secielai  y    Advisory    P»oaid. 

Alvinslon,     Ont.  0  0,    -1  -1 


WANTED 

a  large  and  well  eipiippcd  factory.  Will  make 
under  contract  or  on  royalty  metal  specialties, 
electrical  device  preferred.  Will  buy  outright 
any    patent    article    of    merit. 

For     further       information       address     Box     248, 
Electrical     News.     Toronto,     (Jnt.  4-4 


For   Sale 


One  S.K.C.  Dynamo  2  phase,  CO  k.w.,  1,040 
volts.  I'.i'.i  cycles,  I'SH^i  revolutions  per  minute, 
including  switchboard  and  instruments,  with  ex- 
citer, Edison  1 J/2  k.w.,  with  spare  armature. 
This  outfit  can  be  seen  running  at  plant  of  the 
Alliston  Electric  Light  Company,  Alliston,  Ont.; 
the  reason  for  selling  is  that  this  machine  is 
being   replaced   by   a   larger   one.  3-6 


The    City  of    Prince   Albert 

Tenders  for  Machinery 

Equipment 

La   CoUe   Falls   Power   Station 


Sealed  tenders  will  be  received  up  to  noon 
of  June  26th.  1911,  by  the  Corporation  of  the 
City  of  Prince  Albert,  Province  of  Saskatche- 
wan,    for    the    following : — 

Hydraulic     Power    Equipment,    including — 
a    1,300   h.p.    Vertical    Turbines ; 

2  250    h.p.    Vertical    Turbines; 
5    Governors    for   above. 

Electrical    Power    Equipment,    including — 

3  937H     K.V.A.     Generators; 
2    150    K.W.    Exciters 

2    1,850    K.V.A.    Transformers; 
Switching    Apparatus ; 
Lightning    Arresters ; 
Voltage    Regulator. 
The    plans    and    specifications    will    be    on    file 
and    may    be    seen    on   and    after    June    1st,    1911, 
at   the  City   Hall.  Prince  Albert,  or  at  the  offices 
of    the    Engineers,    C.    H.    and    P.    H.     Mitchell, 
Traders    Bank    Building,    Toronto. 

The    City    reserves    the    right    to    reject    any    or 
all    tenders    on    these    Works. 
ANDREW    HOLMES.        C.    O.    DAVIDSON. 

Mayor.  Secretary-Treasurer. 

City    of    Prince    Albert.  6-6 


Positions  Wanted 


Practical  man  with  eight  years  experience 
operating  and  construction  work,  wants  posi- 
tion as  Electrical  Superintendent  of  small  plant 
with  a  future,  or  would  prefer  position  as  Chief 
Electrician  of  an  industrial  plant.  Graduate  of 
I.  C.  S.  and  Associate  A.  I.  E.  E.  Correspond- 
ence invited.  Box  269  Electrical  News,  Toron- 
to.   Ont.  6-6 


Miscellaneous 


WANTED  A  laige  American  manufacturer 
■wants  a  good  representative  supply  house  in 
main  cities  of  Canada  to  handle  their  line  of 
A.C.  and  D.C.  Watt  Hour  Meters.  A  good  pro- 
position. .\dd'ess  E.  J.  Mactntyre,  care  Elec- 
trical   New  s,    220    King    street    west.    Toronto. 

0-6.    19  20 
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ADVERTISEMENTS. 

Orders  for  advertising  sliould  reach  tlie  office  of  publication  not  later 
,han  the  20th  day  of  the  month  preceding  date  of  issue.  Changes  in 
advertisements  will  be  made  whenever  desired,  without  cost  to  the 
advertiser. 

SUBSCRIPTIONS. 

The  "Electrical  News"  will  be  mailed  to  subscribers  in  Canada  and 
Great  Britain,  post  free,  for  $1.00  per  annum.  United  States  and 
foieign,  $2.00.  Remit  by  currency,  registered  letter,  or  postal  order 
payable   to    Hugh    C.    MacLean,    Limited.  ,  ,  •,     » 

.Subscribers  arc  requested  to  promptly  notify  the  publishers  of  failure 
01    delay  in   delivery    of   paper. 

Correspondence  is  invited  upon  all  topics  coming  legitimately  within 
the  scope  of  this  journal.  Subscribers  can  materially  asstst  by  sending 
in  news  items  and  information  regarding  electrical  development  in  all 
parts  of  Canada. 


does    not    meet    tlu-    umnuililicd    approval    of    a    competent 
engineer. 

We  believe,  hii\vo\i-r.  that  the  gnvermncnl's  duty  prac- 
lioally  ends  here,  and  quite  so,  unless  it  can  be  of  service 
ill  an  advisory  capacity.  We  do  not  think  the  government 
has  any  right  to  assist  individual  municipalities  in  work 
which  does  not  come  within  its  own  province.  Indeed,  if 
such  engineers  can  be  spared  it  is  an  indication  that  the 
government  staff  is  too  large.  If,  on  the  other  hand,  such 
engineers  act  in  a  private  capacity  while  still  employed  by 
the  government,  an  unfair  advantage  is  taken  of  private 
engineering  firms,  in  that  government  influence  is  used  to 
secure  the  appointment.  If,  as  has  been  hinted,  the  gov- 
ernment engineers  act  in  a  private  capacity  at  reduced 
rates  we  have  the  condition  of  our  government  placing  its 
engineers  on  the  bargain  counter  in  direct  competition  with 
the  engineers  it  is  yearly,  through  its  universities,  creat- 
ing and  authorizing  to  cliarge  a  fair  return  for  service 
rendered. 

The  fields  of  the  Commission  and  of  the  engineering 
profession  lie  adjacent  but  do  not  overlap.  The  Commis- 
sion should  insist,  in  the  interests  of  its  great  scheme,  that 
every  municipality  should  install  and  operate  under  ap- 
proved supervision,  but  the  choice  of  engineer  lies,  sub- 
ject to  government  approval,  with  the  municipality.  The 
choice  of  an  engineer  is  an  easy  one  for  the  field  is  large, 
liut — it    does    not    include    the   government    stafT. 
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Time  and   Money  Saved 

It  would  appear  that  in  spite  of  the  almost  limitless 
powers  of  the  Ontario  Hydro-electric  Power  Commission 
there  are  vital  points  at  which  either  they  cannot  or  dare 
not  impose  the  necessary  authority.  The  policy  of  the 
Commission  has  been,  apparently,  to  leave  the  matter  of 
local  distribution  in  the  hands  of  the  various  municipali- 
ties. These  are  governed  often  by  men  who  have  no  definite 
ideas  on  the  actual  requirements  in  the  way  of.  for  example, 
the  quality  or  the  method  of  installation  of  the  equip- 
ment and  whose  policy  too  often  has  been  to  use  unsatis- 
factory apparatus,  unapproved  methods  of  installation,  and 
incompetent  or  inexperienced  supervision.  A  report  is  just 
to  hand  that  one  of  the  towns  served  by  the  Hydro-electric 
system,  after  spending  enough  time  and  probably  also 
quite  enough  money  to  provide  this  nuinicipality  with  a 
proper  system,  has  been  forced  to  call  in  the  help  of  ap- 
proved engineers  and  if  further  report  is  true  will  be  put 
to  large  expense  and  delay  before  its  citizens  can  hope  to 
reap  the   benefit  of  a  modern  electric  service. 

And  the  trouble  does  not  end  here.  Failure  of  the 
government  system  to  make  good  at  any  single  point 
creates  an  unfavorable  impression  throughout  the  whole 
area  served.  It  also,  and  this  is  a  very  serious  matter, 
tends  to  disorganize  the  actual  operation  of  the  whole  sys- 
tem. Evidently  such  weak  points  should  not  be  allowed 
to  exist  by  a  commission  which  liolds  the  iiovver  to  elim- 
inate them,  and  no  municipality  which  is  a  unit  of  such 
an  inip..rl,iiil  .-111(1  comprehensive  .-chemc  should  be  allnwed 
tci   install   a   system   of  distribution   nf  power  and   li;..;lil    wliuli 


A  Canadian  Electrical  Association 

It  will  be  a  great  pity  if  something  really  conducive 
to  the  electrical  interests  of  Canada  does  not  result  from 
the  discussion  of  the  affiliation  of  the  Canadian  Association 
with  the  X.  E.  L.  A.  The  indiflference  with  which  the 
whole  matter  is  viewed  by  many  prominent  electrical 
men  is  one  of  the  most  noticeable  factors  in  the  whole 
situation.  This  is  especially  true  of  our  electrical  en- 
gineers. The  fundamental  indifiference,  plainly,  is  as  to 
the  existence  or  otherwise  of  the  association  at  all,  for 
manifestly  if  one  were  interested  in  the  association  one 
would  be  equally  interested  one  way  or  the  other  in  its 
affiliation. 

The  cause  of  the  indiflference  probably  lies  in  the  re- 
stricted scope  of  the  Canadian  organization  which  does  not, 
properly  speaking,  cover  the  field  of  an  electrical'  associa- 
tion, but  is  interested  rather  in  only  one  or  more  special 
phases  of  the  operations  connected  with  what  such  an  asso- 
ciation should  be.  Whether  or  not  this  is  true  by  its  con- 
stitution it  certainly  holds  good  in  the  operation  of  the 
association  during  the  last  few  years.  As  oper- 
ated in  the  recent  past  at  least  it  would 
be  better  named  an  Electric  Light  Association  or  a 
Central  Station  Association  or  a  Commercial  Section  of  an 
Electrical  Association.  In  fact,  it  is  merely  a  sub-section 
of  what  a  Canadian  Electrical  Association  might  be,  and 
hence  is  of  interest  to  only  a  section  of  electrically  inter- 
ested  men. 

It  is  inconceivable  that  a  Canadian  Electrical  .\s- 
sociation  should  fail  to  enli-t  the  assistance  of  that  very 
class  of  men  who  make  the  science  of  electrical  construc- 
tion and  operation  their  life  work — the  electrical  engineers. 
Hence  the  present  scheme  of  affiliation  does  not  mean 
sinking  the  identity  of  a  real  electrical  association.  The 
time  is  due.  in  any  case,  for  the  formation  of  a  Canadian 
Association  of  Electrical  Engineers  witHi  branches  in  all 
the  more  important  centres  where  monthly  meetings  can 
be  held  and  matters  of  importance  in  the  electric  science 
discussed.  We  believe  the  proper  solution  of  the  question 
would  be  the  retention  of  the  old  name  and  the  forma- 
tion   of   ^ections.     at      the      start    (say")    two— the    section   of 


68 


THE      ELECTRICAL       NEWS 


electrical  engineers  anil  the  cDnuncrcial  section.  With  thi» 
as  a  framework  it  would  be  possible  to  build  up  an  asso- 
ciation of  such  a  scientilic  standing  that  it  would  rank 
equal  with  the  organizations  of  which  we  form  now — or 
propose  to  form — only  minor  parts.  It  is  well  to  con- 
sider that  Canada,  on  account  of  her  unusual  advantages, 
will  probably  rank  in  the  near  future  as  the  greatest  elec- 
trical country  in  the  world  and  no- move  should  be  made 
which  may  hamper  the  progress  or  place  our  natural  ad- 
vantages   in    any    way    subsidiary    to    another    country. 


Aluminum   Wire   for   Motor   Field   Coils 

A  report  ju^t  issued  by  the  Inlernatiunal  Street  (S:  Inter- 
urban  Railway  Association  gives  some  particulars  of  the  use 
of  aluminum  wire  in  field  coils  of  railway  motors.  Twenty- 
five  electric  railway  companies  in  .Europe  are  employing  al- 
uminum field  coils  in  their  motors.  Most  of  the  companies 
have  equipped  only  a  few  of  their  motors  in  this  way,  but 
the  Hamburg  Street  Railway  Company  has  equipped  120 
motors,  all  of  the  G.  E.-800  type,  in  this  way,  and  the  Elber- 
feld  Railway  has  equipped  all  of  its  fifty-four  motors. 

The  section  of  aluminum  wire  to  provide  the  same 
amount  of  conductivity  as  copper  must  be  1,687  times  as 
large  at  zero  degrees  C.  The  actual  coil,  however,  is  no 
larger,  because  it  has  been  found  possible  to  oxidize  the 
surface  of  the  aluminum  wire  so  that  no  textile  insulation  is 
required.  The  weight  of  the  coil,  also,  is  only  50  to  55  per 
cent,  that  of  a  corresponding  copper  coil,  amounting  to  about 
250  lbs.  for  two-motor  car.  The  cost  is  also  lower,  even  in- 
cluding the  value  of  the  scrap,  which  is  higher  for  copper 
than  for  aluminum. 

Most  companies  use  cambric,  paper  or  other  insulation 
between  the  different  layers  of  the  aluminum  field  coils,  but 
none   between   wires   composing  the   same   layer. 

Several  methods  are  employed  for  oxidizing  the  wire  in 
order  to  provide  the  non-conductive  surface.  One  company, 
while  the  coil  is  being  wound,  moistens  the  cambric  insula- 
tion between  the  coils,  and  also  the  wire  itself,  with  a 
brush.  When  the  coil  is  finished,  and  before  the  outer  in- 
sulation is  put  on,  a  current  is  passed  through  the  coil  suffi- 
cient to  raise  the  temperature  of  the  wire  to  about  100  deg. 
C.  The  insulation  resistance  of  the  surface  of  the  wire  then 
gradually  attains  its  normal  value.  Another  company  an- 
neals the  aluminum  wire  by  raising  it  to  a  temperature  of 
from  200  to  300  deg.  C.  before  the  coil  is  wound.  Water  is 
applied  as  before,  but  the  coil  is  l)aked  in  an  oven  and  the 
process  is  repeated  once  or  twice.  The  General  Omnibus 
Company  coats  the  wire  and  coil  with  a  plastic  material  hav- 
ing a  clay  base  which  gives  a  mummified  coil. 

The  report  calls  attention  to  the  fact  that  in  addition  to 
the  other  advantages  of  the  use  of  aluminum  the  maintenance 
of  the  coil  is  low  because  its  lightness  reduces  the  injurious 
effect  of  the  jars  to  which  these  coils  are  subject.  It  says, 
however,  that  care  must  lie  taken  in  winding  it  to  avoid 
joints  in  the  wire,  because  it  is  difficult  to  make  satisfac- 
tory joints;  also,  that  care  should  be  taken  when  soldering  on 
the  field  coil  terminals,  to  avoid  the  formation  nf  oxide  on  the 
surface  of  the  aluminum  wire. 


Canada's   Growing  Trade 

The  Departiiiciit  of  Trade  and  Commerce  has  just  issued 
its  summary  of  the  trade  of  Canada  for  the  fiscal  year  i'MO- 
11,  which  shows  that  Canada  has  taken  another  stri<lc  frir- 
ward   in   her  progress  as  a  commercial    nation. 

The  total  of  imports  for  consumption  and  exports  was 
$759,000,000  greater  by  $82,000,000 — over  12  per  cent.,  or  one- 
eighth — than  that  of  the  previous  year,  which  was  also  a 
record  maker  in  point  of  trade.  To  this  may  be  added 
$10,000,000    of    imports    which    were      nol      entered    for    Cf)n- 


sumption,  making  the  grand  aggregate  (jf  Canadian  trade 
for  the  year  $709,000,000— about  $70,000,000  increase  over  the 
previous  record.  Imports  for  consumption  show  an  increase 
of  $80.000,000 — almost  2:1  per  cent.  Of  this  increase  about 
two  thirds  was  dutiable  goods,  and  the  Customs  duties  col- 
lected were  greater  by  $12,000,000 — 20  per  cent.,  or  one- 
lifth — than    in    the   previous   year. 

Compared  with  the  year  1909-10.  total  exports  show  a 
decrease  of  about  $4,000,000,  but  compared  with  the  greatest 
year  total  previous  to  1909-10  the  increase  is  over  $17,000.- 
000.  The  decrease  may  he  said  to  be  due  to  a  drop  of 
$8,000,000  in  agricultural  products  and  to  slightly  lower  to- 
tals in  the  animal  and  forest  classes.  To  counterbalance 
this  there  is  a  splendid  increase  of  almost  $4,000,000  in  the 
amount  of  manufactured  goods  exported  while  mines  give 
an   increase   of  $2,700,000. 

In  the  lists  of  principal  articles  of  trade,  increases  will 
be  seen  in  the  imports  for  consumption  including  $22,000,- 
000  in  iron  and  steel,  $0,000,000  in  wood,  nearly  $5,000,000  in 
cottons,  $:!, 000,000  in  coal.  $2,500,000  in  sugars,  $2,400,000  in 
l)read-stuffs,  $2,000,000  each  in  oils  and  in  drugs,  dyes  and 
chemicals,  $1,800,000  in  fruits,  $1,000,000  in  woolens  and  $1,- 
000,000  each  in  electric  apparatus,  gutta  percha,  leather,  pa- 
per and  silk.  Decreases  were  few  and  very  small.  An  in- 
crease of  $4,000,000,  or  40  per  cent,  in  the  value  of  effects 
brought  in  by  new  settlers  tells  its  own  story  of  the  class 
and  extent  of  immigration. 

The  statement  of  principal  articles  exported  shows  the 
decreases  of  $7,000,000  in  wheat,  $.'!,000,000  in  apples,  and 
$1,000,000  each  in  cattle,  coal,  fish,  hides,  cheese  and  wood. 
While  these  changes  must  be  due  in  a  large  measure  to 
.^mailer  crops,  owing  to  unfavorable  weather  conditions,  the 
enormous  increase  in  home  consumption  is  an  important 
factor  in  reducing  the  quantity  of  goods  available  for  e.x- 
port.  The  articles  of  export  showing  increases  include  sil- 
ver $2,000,000,  iron  and  steel  $1,800,000.  bacon  and  hains 
$1,700,000,  cordage  $1,000,000,  hay  and  seeds  each  $900,000, 
paper  $800,000,  salted  codfish  and  furs  each  $700,000,  leather 
$000,000.  wood  pulp  and  nickel  each  $500,000.  Many  of  these 
are  articles  which  require  in  their' production  a  large  ex- 
penditure of  labor  and  the  increased  exportation  of  such 
goods  is  indicative  of  Canada's  growing  importance  as  a 
manufacturing  country.  A  decrease  of  about  $4,000,000  in 
the  exports  of  foreign  goods  is  balanced  by  an  increase  in 
the  exports  of  coin  and  bullion.  .\  decrease  in  total  exports 
does  not  show  lessened  demand  for  Canadian  goods  abroad. 
1)Ut  merely  a  decrease  in  the  amount  of  goods  available  for 
export,  as  explained  above.  On  the  other  hand,  an  increase 
in  the  export  of  manufactured  goods  indicates  the  growing 
popularity   of   Canadian    products   in   other   countries. 

It  must  be  borne  in  mind  that  foreign  trade  is  subject 
to  fluctuations  which  il  is  impossible  to  control  and  ditfi- 
cult  to  explain.  I'roni  these  variations  Canada  suffers  prob- 
ably less  than  any  other  commercial  country  in  the  world. 
and  the  steady  and  rapid  increase  of  her  business  in  the 
world  market  and  the  infretpiency  and  small  importance  of 
the  periodical  reactions  arc  the  outstandin.g  features  which 
]irove  the  stability  of  her  commerce  and  guar.iiitce  her  ad- 
vancement in  the  years  to  come. 

The  value  of  electrical  appariitus  inii)orled  during  the 
twelve  months  ending  March  :il,  1911.  was  $5,128,082,  as 
compared  with  $:!,759,5:i8  in  the  previous  year.  Of  this  total 
$4,577,075  went  In  the  I'niled  .States  and  only  $:!92,852  to 
England. 

Exports  of  aluminmn  ,11111. nnled  lo  $900,970,  as  com- 
pared with  $1,202,741  the  |)re\i(ius  year;  copper  exports  $5,- 
575,03.'5,  as  compared  with  $0,02:1,925.  A  decrease  in  each 
case,  due,  no  doubl.  ohielly  to  (he  increased  home  demand 
for  both.  This  is  Im.iiic  nul  by  llu-  item  of  increased  copper 
iniporls    from   $:!,488,20O   in    l'.iii!i    1..   $4,:!8-l,:!29   in    1910, 
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30,000  H.P.  for  Prince  Rupert 

The  Prince  Kuperl  Hydro-electric  t'oinpany,  Limited, 
has  been  organized  under  the  Companies  Act,  Canada,  for 
the  purpose  of  developing  hydro-electric  power  and  sup- 
plying electric  energy  for  light,  lieat  and  motive  power  to 
the  city  of  Prince  Rupert,  l'..C..  and  to  the  settlements  and 
industries  in  that  vicinity.  The  company  has  acquired  the 
control  of  the  Tsimpsean  Light  and  Power  Company  and 
of  the  Continental  Power  Company,  Limited,  and  the  water 
rights  on  the  Khtada  and  l''aUs  Rivers,  branches  of  the 
Skeena  River,  which  were  formerly  controlled  by  these  two 
companies.  These  water  powers,  which  are  located  approxi- 
mately forty-two  miles  from  Prince  Rupert,  are  capable 
of  developing  at  least  2.5,000  to  ;iO,000  horse  power  of  elec- 
tric energy.  It  is  proposed  to  develop  approximately  1,500 
horse  power  of  electric  energy  by  means  of  a  provisional 
power  plant  to  supply  the  immediate  demands  of  the  city 
of  Prince  Rupert;  and  to  proceed  to  the  construction  of 
a  permanent  installation  capable  of  supplying  15,000  horse 
power  to  be  completed  within  three  years,  or  so  soon  as 
the  Grand  Trunk  Pacific  Railway  shall  be  completed  to  the 
Pacific  coast.  This  plant  will  be  extended  and  its  capacity 
increased  from  time  to  time  as  the  demand  for  electric 
energy  increases  at  Prince  Rupert  and  along  tiie  main  trans- 
mission line  of  the  company  in  the  vicinity  of  the  Skeena 
river. 

The  first  proposed  power  site,  at  tide  water  on  the 
Khtada  river,  is  fifteen  miles  above  Port  Essington  and 
opposite  to  Mile  No.  42  on  the  Grand  Trunk  Pacific  Rail- 
way. As  the  Skeena  river  is  always  open  and  navigable 
up  to  the  Khtada,  there  is  cheap  water  carriage  for  all 
machinery  and  materials  up  to  the  power  house  site.  The 
Khtada  river  drains  a  watershed  of  approximately  forty- 
five  square  miles,  over  which  the  precipitation  of  rain 
averages  from  eight  to  twelve  feet  annually,  and  flows  into 
the  LIpper  Lake,  about  six  miles  in  length,  and  thence 
through  a  muskeg  swamp  to  the  Lower  Lake,  which  is  about 
three-fourths  of  a  mile  in  length;  and  thence,  in  a  distance 
of  one  and  a  half  miles,  it  falls  from  an  elevation  of  about 
340  feet  to  the  site  of  the  proposed  power  house  at  tide 
water.  These  two  lakes  will  form  excellent  storage  reser- 
voirs. The  mean  flow  of  the  Khtada  river  is  estimated  to 
develop  for  commercial  purposes  from  15,000  to  20,000  elec- 
trical horse  power.  The  transmission  line  will  cross  the 
Skeena  river,  which  is  not  more  than  one-quarter  of  a  mile  in 
width,  opposite  the  power  site,  and  will  follow  the  general 
route  of  the  Grand  Trunk  Pacific  Railway  into  Prince 
Rupert.  It  is  estimated  that  the  development  can  be  made 
at  a  cost  of  about  $135  per  horse  power,  including  the  trans- 
mission line  to  Prince  Rupert,  and  the  receiving  station 
there. 

The  company  also  proposes  to  install  and  operate  a 
gas  producing  plant  in  the  city  of  Prince  Rupert,  capable 
of  supplying  75,000,000  cubic  feet  of  gas  per  annum  for 
light  and  heating  purposes,  increasing  the  capacity  of  the 
plant   as   the   demand   may   necessitate. 

The  directors  include  the  following:  C.  H.  Cahan.  R. 
Ilrutinel,    L.  A.   Herdt,   R.   F.   Haywood,   H.   A.   Lovctt. 


Porcupine  Power  Company  Operating 

The  hydro-cleclric  pnwer  plant  ui  tlic  I'orcupine 
Power  Company  at  .Sandy  I'alls  on  tlic  Malta.yami  river 
was  placed  in  operation  during  the  first  week  in  June.  The 
initial  construction  is  for  an  output  of  3000  h.p.  under  a 
working  head  of  3!i  feet.  It  is  only  about  four  months 
since  construction  operations  were  commenced  on  this  plant 
which,  considering  the  semi  arctic  temperature  prevailing 
and  the  distance  from  a  railway  sl.-ilinn,  nii^ht  well  be  con- 
sidered   as    constituting   a    record. 


The  dam  i.s  of  timber  crilj,  ruck  lillcd  construction  with 
nine  IG  ft.  x  l(i  ft.  sluices  and  a  spillway  section  300  x  3  ft. 
for  carrying  off  the  flood  water.  This  year  the  water  rose 
during  the  flood,  on  the  sluices,  a  distance  of  10  feet.  Min- 
imum flow  of  the  river  at  this  point  is  in  the  neighborhood 
of  1,400  second  feet.  Storage  capacity  has  been  arranged 
for  500  second  feet  for  one  week  continuous  running.  The 
flume  13  ft.  X  16  ft.  is  of  very  heavy  timber  construction, 
and  is  lined  with  2  in.  matched  spruce  and  pine.  Power 
house  is  132  ft.  x  42  ft.  x  25  ft.  high.  It  is  built  of  timber 
and  corrugated  iron.  Arrangements  have  been  made,  when 
it  is  possible  to  get  in  cement  more  cheaply,  to  replace 
timber  with  concrete  construction.  A  30,000  lb.  Advance  Ma- 
chine Company  crane  is  in  operation,  and  has  been  used 
to  erect  turbines  and  generators.  Turbines  are  of  S.  Morgan 
Smith  Company,  of  York,  Pa.,  make,  and  generators  were 
made  by  the  Canadian  Westinghouse  Company.  E.xtra  large 
Lombard  governors  supplied  with  pumps  of  double  size 
required  by  the  manufacturers  are  used.  Right  of  way  is 
cleared  and  the  transmission  line  completed  as  far  as  the 
Hollinger.  Poles  for  transmission  line  are  10  in.  in  dia- 
meter at  the  small  end,  and  carry  two  5  in.  .x  G  in.  cross 
arms  carrying  six  No.  0000  aluminum  cables,  manufactured 
by  the  Northern  Aluminum  Company.  .\11  machinery  is 
installed   up   to   3,000   h.p.   capacity. 

The  plant  was  designed  and  built  by  H.  D.  Symmes, 
consulting  electrical  engineer,  with  J.  H.  Thornley  as 
engineer-in-charge.  The  money  was  furnished  for  this  en- 
terprise by  the  Alpha  Mining  Company,  consisting  of  John 
McMartin,  Duncan  McMartin,  Henry  Timmins,  Noah  Tim- 
mins,   D.  A.   Dunlap  and   H.   D.   Symmes. 


Winnipeg  Municipal  Plant  for  May 

The  following  extract,  taken  from  the  monthly  report 
of  the  construction  engineers,-  Messrs.  Smith,  Kerry  & 
Chace,  indicates  the  progress  of  Winnipeg's  municipal  hydro- 
electric  installation   during  the   month   of   May: 

"Messrs.  Jens  Orten-Boving  &  Company  have  all  the 
principal  portions  of  turbines  1,  2  and  3  in  place,  including 
the  wall  frame,  and  have  made  a  good  start  on  No.  5,  and 
are  beginning  the  assembly  of  No.  4.  Part  of  the  governor 
for  No.  2  is  in  place.     The  draft  ring  for   No.  2  is  grouted. 

"Messrs.  X'ickers  Sons  &  Maxim  have  completed  the  as- 
sembly of  stator  for  generator  No.  2;  have  placed  the  bed- 
plate for  generator  No.  1;  have  assembled  the  shaft  and 
rotors  for  No.  1.  No.  3  generator  has  passed  satisfactory 
test  in  England  and  we  believe  it  has  been  shipped.  Ma- 
terial for  the  correction  of  i)oles  of  generators  No.  1  and 
2  is  also  being  shipped  so  that  these  may  be  put  in  order 
at  Point  du  Bois. 

"Canadian  Westinghouse  Company  placed  all  the 
switches  in  low  tension  switch  room  Xo.  1  and  made  good 
progress  in  the  high  tension  wiring;  they  have  the  pedestals 
in  position  on  the  control  gallery  for  generator  banks  N'os. 
1  and  3. 

"Canadian  General  Electric  Company  have  made  satis- 
factory progress  in  the  placing  of  conduit  and  have  drawn 
into   the   conduit   a   considerable   quantity   of  smaller  wiring. 

"Canada  Foundry  Company  have  promised  to  ship  at 
once  the  gate  stems  and  the  operating  mechanism  for  the 
head  gates,  also  the  air  compressor  and  the  operating  mech- 
anism for  the  stop  logs  in  the  waste  sluices  at  the  intake. 

"The  Williamson  Construction  Company  have  complet- 
ed the  stringing  of  cables  as  far  as  tower  No.  2;  have  com- 
pleted the  grouting  of  footings  from  Point  du  Bois  to  Lac 
du  Bonnet  and  should  shortly  finish  the  remainder  of  this 
work  at  Milner  Hill,  west  of  which  point  it  is  completed. 

"Messrs.  Chapman  &  Walker,  through  their  sub-con- 
tractors.  Messrs.    Rice,   Greene   i^:    t'cimi)any.   have   made   fair 
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progress  in  the  installatiim  i>l'  tlio  liiiln,  lieat  and  power 
system   in   the  terminal  station. 

"Canadian  British  Insulated  Company  liavc  received 
their  cable  in  Winnipeg,  most  of  which  was  found  in  good 
order.  They  have  ordered  the  lengths  of  cable  to  take  the 
place  of  those  which  had  been  condemned  on  account  of  in- 
jury during  transit. 

■'70,000  duct  feet  of  conduit  for  the  city  distribution  sys- 
tem have  been  received  from  the  H.  B.  Camp  Company,  who 
are  sending  it  forward  at  the  rate  of  about  one  carload  per 
day.  .V  start  has  been  made  by  G.  M.  Gest  on  the  laying 
of  conduit  on    King.   McDermot  and  Notre  Dame." 


Lethbridge  Extending  Motor  Load 

The  Lethbridge  Sash  and  Door  Company  recently  dis- 
covered that  the  engine  and  boiler  that  formerly  operated 
their  planing  mill  were  getting  too  small  for  the  rapid  ex- 
pansion of  their  business.  They  therefore  decided  to  install 
a  75  h.p.  motor  to  operate  the  whole  of  their  equipment.  The 
motor  is  2,200  volt,  3-phase,  60  cycle,  900  r.p.m.,  squirrel- 
cage  type,  manufactured  by  the  Canadian  General  Electric 
Company,  and  connected  to  the  line  through  a  starting  com- 
pensator. The  installation  was  made  by  the  city  electric 
department,  4-conductor,  3,000  volt,  lead-covered  cable,  with 
Bell  ends  being  used.  The  company  have  increased  their 
output  hve  per  cent,  owing  to  the  motor  maintaining  a  con- 
stant speed.  The  complete  installation,  including  motor  and 
compensator,  was  made  at  a  cost  of  $900.  Current  is  being 
sold  for  this  motor  at  city's  ordinary  rate  of  $38  per  h.p.  per 
year,  with   the  customary  ten  per  cent,  discount. 

The  Lethbridge  Iron  Works  have  also  recently  replaced 
their  steam  engine  with  motors  totalling  70  h.p.  Current 
is  being  sold  to  the  Iron  Works  on  a  meter  basis  of  four 
cents  per  kw.h.   with   the   customary  ten   per  cent,   discount. 

Regarding  the  tungsten  lamp  situation,  owing  to  the 
rapid  expansion  of  the  city  and  the  consequent  increase  in 
the  peak  load,  it  is  difficult  to  determine  whether  the  load  has 
dropped  or  not.  However,  it  is  very  noticeable  that  a  much 
higher  illumination  standard  has  been  set  since  the  advent 
of  the  tungsten  lamp  and  consequently  in  a  large  majority 
of  the  stores,  while  they  are  now  brilliantly  lighted,  the  bills 
remain  about  the  same.  Also,  since  the  current  has  been 
on  for  the  whole  twenty-four  hours  in  the  residential  dis- 
trict, a  great  many  electrical  heating  devices  have  been  sold 
and  the  increase  in  the  day  load  is  quite  appreciable. 

On  the  18th  of  May  the  citizens  voted  on  seven  different 
money  by-laws,  totalling  $491,000,  all  passing  with  large 
majorities.  Conse<|uently  a  start  has  been  made  towards  get- 
ting out  plans  and  specifications  for  extensions  to  the  power 
plant  and  street  railway  equipment.  It  i>  expected  the  city 
will  be  in  a  position  to  call  for  tenders  for  these  in  three  or 
four  months.  Mr.  .\rthur  Reid  is  superintendent  engineer 
for  this  rapidly  growing  city 


Amendment  to  Rules 

The  Board  f>f  Railway  Commissioners  for  (  aiiad;i  l.ave 
approved  the  following  amendment  to  the  "Kule^  for  Wires 
Crossing   Kailways  and   other   Wires." 

"An  order  of  the  Board  shall  not  be  required  in  cases 
in  which  wires  or  other  conductors  for  the  transmission  of 
electrical  energy  are  to  be  erected  or  maintained  over  or 
under  a  railway,  or  over  or  under  wires  or  other  conductors 
for  the  transmission  of  electrical  energy  with  the  consent 
of  the  railway  company  or  the  company  owning  or  control- 
ing  such  last  mentioned  wires  or  c<')nductors,  in  accordance 
with  any  general  regulations,  plans  or  specifications  adopted 
or  ai)proved   by  the   Board   for   such   purposes." 


Hydro  rates  for  City  of  Toronto 

Tlie  rates  to  be  charged  the  ligiit  and  power  users  of 
Toronto  under  the  schedule  of  rates  just  published  by  the 
city's  hydro-electric  department  are  given  below.  Though 
too  early  to  form  a  judgment  as  to  how  this  will  figure  out 
in  comparison  with  the  past  rates  of  the  private  companies, 
there  does  not  seem  to  be  any  doubt  that  in  certain  cases 
it  will  mean  a  reduction.  The  fixed  charge  is  always  a  diffi- 
cult one  to  justify,  however,  especially  with  the  small  eon- 
>iuner. 

Alternating  Current 

Residence  Service. — A  monthly  service  charge  of  four 
cents  per  hundred  square  feet  of  floor  area,  plus  an  energy 
charge  of  three  cents  per  kilowatt  hour.  Subject  to  a  dis- 
count of  10  per  cent,  for  prompt  payment.  Term  of  agree- 
ment one  year. 

Commercial  Lighting,  115-2:iO  V'olts. — Eight  cents  per 
kilowatt  hour  for  the  first  thirty  hours'  monthly  use  of  the 
nia.ximum  demand;  all  excess  at  three  cents  per  kilowatt 
liour.  10  per  cent,  discount  for  prompt  payment  under  one 
year  agreement;  15  per  cent,  discount  for  prompt  payment 
under  three  year  agreement;  20  per  cent,  discount  for 
prompt  payment  under  five  year  agreement.  Minimum 
monthly  bill,  $1.00  net  for  each  kilowatt  of  maximum  de- 
mand. 

Commercial  Power,  Three-Phase,  35  Cycles,  550  Volts. — 
A  service  charge  of  $1.35  per  month  per  horse  power  of 
maximum  demand  for  the  first  ten  horse  power;  all  excess 
at  $1.00  per  horse  power  of  maximum  demand;  plus  an  en- 
ergy charge  of  IJ/^  cents  per  kilowatt  hour  for  the  first  fifty 
hours'  monthly  use  of  the  maximum  demand;  one  cent,  per 
kilowatt  hour  for  the  next  succeeding  fifty  hours'  use;  and 
one-half  cent  per  kilowatt  hour  for  all  excess.  10  per  cent, 
discount  for  prompt  payment  under  one  year  agreement; 
15  per  cent,  discount  for  prompt  payment  under  three  year 
agreement;  20  per  cent,  discount  for  prompt  payment  under 
five  year  agreement. 

Direct  Current 

In  certain  confined  limits,  direct  current  will  be  fur- 
nished at  a  potential  of  120-240  volts  under  the  following 
rates.  Where  direct  current  is  supplied,  a  storage  battery 
is  used  in  connection  with  same  as  a  standby,  ensuring 
continuity  of  service. 

Direct  Current  Li.ghting. — Ten  cents  per  kilowatt  hour 
for  the  first  thirty  hours'  monthly  use  of  the  maximum  de- 
mand; all  excess  at  four  cents  per  kilowatt  hour.  10  per 
cent,  discount  for  prompt  payment  under  one  year  agree- 
ment; 15  per  cent,  discount  for  prompt  payment  under  three 
year  agreement;  20  per  cent,  discount  for  prompt  payment 
under  live  year  agreement.  Minimum  monthly  bill  $l.o(i  net 
fur  each  kilowatt  of  maximum  demand. 

Direct  Current  Power. — A  service  charge  of  $1.35  per 
iiiMiitli  per  horse  power  of  maximum  demand  for  the  first 
ten  hcjrse  power;  all  excess  at  $1.00  per  horse  power  of 
maximum  demand;  plus  an  energy  charge  of  2J^  cents  per 
kilowatt  hour  for  the  lirsl  fifty  hours'  monthly  use  of  the 
maximum  demand;  \'/i  cents  per  kilowatt  hnur  for  the  next 
succeeding  fifty  hours'  use;  .ind  three-fourths  cents,  per  kilo- 
watt hour  for  all  excess. 


The  Kaniinisliquia  I'mver  Ciinipany.  nf  K.akabeka  l'"alls, 
has  recently  installed  a  system  of  reverse  current  selective 
type  relays  for  protection  of  their  sub-station  apparatus. 
Similar  in>-tallation>  are  giving  satisfactory  results  on  the 
Shawinigau    Water  it    Power   Company's   system. 
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C.  E.  A.    Convention 

Tin-  program  of  papers  to  he  presented  al  the  annual 
meeting  of  the  Canadian  Electrieal  Association  at  Niagara 
l'"alls.  Ont..  on  June  21,  22  and  23.  follows,  and,  with  the 
addition  of  a  number  of  reports  of  committees  to  be  pre- 
sented, promises  a  busy  three  days'  work.  Special  attention 
is  called  to  the  fact  that  the  business  sessions  each  day  will 
start  at  9.30  sharp. 

Business  and  Technical  Sessions 

The  business  sessions  will  start  each  day  at  0.30  a.m. 
sharp.  In  addition  to  reports  of  committees,,  the  papers  to 
be  presented  will   include  the  following: — 

"Ornamental  Street  Lighting,"  by  Mr.  T.  F.  Kelly, 
chief  contract  agent.  Hamilton  Electric  Light  &  Power 
Company, 

"Customers'  Terminals,"  by  Mr.  George  S.  Smith.  The 
Xew  York  Edison  Company,   New   York. 

"General  Accounting,"  by  Mr.  C.  E.  Bow-den,  auditor. 
Toronto  Electric  Light  Company. 

"Relations  of  Public  Service  Companies  to  the  Public," 
by  Mr.  B.  G.  MacXabb,  new  Inisiness  manager,  Montreal 
Electric   Light   &  Power  Company. 

"New  Business,"  by  Mr.  Parker  H.  Kemble,  general 
sales  mana.ajer.  Toronto  Electric   Light  Company. 

"Some  Recent  Developments  in  Electric  Heating  and 
Cooking  Devices,"  by   Mr.   Roderick  J.   Parke.  Toronto, 

"The  Advantages  of  Publicity  to  the  Central  Station  In- 
dustry, by   Mr.   Glenn   Harston,   Chicago.   HI. 

"Operating  Safeguards,"  by  Mr.  E.  Little,  operating  su- 
perintendent. Kaministiquia  Power  Company.  Fort  William. 
Ont. 

"The  Incandescent  Lamp  and  Its  Circuit,"  by  Mr.  Ralph 
Beman,  National  Electric  Lamp  .\ssociation,  Cleveland.  Ohio, 

"Some  Points  on  Central  Station  Management,"  by  Mr. 
Wills  MacLachlan,  Trenton  Electric  &  Water  Company. 
Belleville,  Ont. 

"The  Importance  of  the  Use  of  Potential  Regulators  on 
Distributing  Systems,"  by  Mr,  C.  E.  Allen,  \\'estinghoiise 
Electric   Manufacturing  Company,   Pittsburg.    Pa. 

"The  Importance  of  Co-operation  between  the  Central 
Stations  and  the  Electrical  Manufacturers,"  by  Mr.  C.  F. 
Scott,  Westinghouse  Electric  Manufacturing  Company. 
Pittsburgh,  Pa. 


Canadian  Light  &    Power  Will  Operate  July  1 

On  Thursday.  May  18th,  Mr.  E.  A.  Robert,  vice-presi- 
dent of  the  Canadian  Light  &  Power  Company,  accom- 
panied by  a  number  of  directors,  shareholders,  friends,  and 
newspaper  men.  went  to  St.  Timothee  to  inspect  the  com- 
pany's power  plant  which  is  now  nearing  completion.  It 
is  anticipated  that  by  July  1  the  company  will  be  delivering 
electrical  energy  in  Montreal;  that  within  tuo  months  the 
company  will  be  sending  ten  thousand  horse  power  into  this 
city  and  by  the  end  of  the  present  year  25,000  horse  power 
will  be  coming  over  the  transmission  wires  from  St.  Timo- 
thee to  Montreal.  The  power  house  is  180  feet  long,  150 
feet  wide,  and  80  feet  high.  It  is  constructed  throughout 
of  steel  and  concrete.  It  comprises  the  generating  room, 
turbine  room,  transformer  room,  and  operating  gallery  be- 
sides repair  shop  and  general  offices.  Three  immense  wheels 
have  been  installed  at  the  power  house,  one  generator  is 
practically  completed,  another  is  in  progress  of  construc- 
tion, and  the  third  has  been  ordered.  As  soon  as  switch- 
board, conduits,  piping,  and  connecting  apparatus  shall  have 
been  installed  the  company  will  be  ready  to  oflfer  power  to 
Montreal  consumers.  The  transmission  line  towers  be- 
tween   St.   Timothee  and   Montreal   will   number  about   three 


liundrcd.  mo.-,t  of  which  arc  in  place.  The  stringing  of  the 
wires  is  being  proceeded  with  as  rapidly  as  possible  and 
will  he  completed  within  a  few  weeks. 

.About  $-1. 00(1. 1)00  has  been  spent  already  by  the  company 
in  connection  with  this  installation  and  it  is  stated  that 
they  employ  about  a  thousand  workmen.  The  present 
equipment  of  the  company  provides  for  the  erection  of  four 
units  with  an  aggregate  capacity  of  30,000  h.p.  Three  of 
these  units  will  be  in  operation  by  September  1st  and  ar- 
rangements have  been  made  to  install  six  more  when  re- 
quired. 

The  Canadian  Light  &  Power  Company  has  purchased 
the    plant    of   the    Central    Heat.    Light    &    Power    Company. 


Bear  view  of  gate  piers,  Oauadian  Light  &  Power  Co. 

which  was  organized  some  years  ago  by  the  late  Mr.  Sam- 
uel Carsley.  The  price  paid  for  the  plant  is  said  to  have 
lieen  about  half  a  million  dollars.  As  the  territory 
served  by  the  Central  Heat.  Light  &  Power  Company  is 
in  the  centre  of  the  business  district  of  the  city  of  Mont- 
real, it  will  be  seen  that  the  Canadian  company  has  secured 
possession  of  a  valuable  asset  and  that  the  location  pos- 
sesses strategic  advantages  of  great  value.  This  gives  the 
Canadian  Company  an  immediate  outlet  for  the  power  which 
they  will  shortly  have  to  distribute  from  their  Valleyfield 
plant  and  it  is  expected  that  the  number  of  patrons  the 
new  company  will  serve  will  be  increased  as  soon  as  the  new 
supply  of  power  is  available.  The  Central  Company  was 
a  very  prosperous  concern,  serving  a  large  number  of  cus- 
tomers within  a  radius  of  about  a  mile  of  the  post  office. 

The  complete  electrical  equipment  was  built  by  Allis- 
Chalniers-Bullock,  Limited,  of  Montreal.  It  includes  three 
water  wheel  type  alternating  current  generators,  each  5.000 
kw..  3-phase,  60  cycle,  2,300  volts,  150  r.p.m.,  and  two  d.c. 
exciter  generators,  each  250  kw..  500  r.p.m.  and  one  booster 
set.  60  kw..  S50  r.p.m.;  also  three  oil  insulated  water  cooled 
step  up  transformers,  each  5,000  kw.,  :!-phase,  00  cycle,  2.300 
to  44,000  volts.  The  same  company  also  supplied  the  1.500 
kw.    turbo   generator   in   the   sub-station. 


Turbines  for  the  Town  of  Magog 

The  Escher  Wyss  &  Company,  Zurich,  Switzerland. 
Canadian  Head  Office.  Lunisden  Building.  Toronto,  has 
recently  secured  the  order  for  two  water  turbines  of  the 
double  Francis  type,  designed  for  developing  850  h.p.  under 
a  head  of  20  feet,  and  running  at  a  speed  of  150  r.p.m.  for 
the  town  of  Magog.  The  same  company  has  also  secured 
the  order  for  two  oil  pressure  governors  of  Escher  Wyss 
&  Comi)any's  own  design,  to  he  connected  to  the  above 
turbines. 
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Annual  Report  Montreal  L,  H,  &  P.  Co. 

TIic  aiimuil  stalcnieiil  of  the  Montreal  Light,  llcat  & 
Tower  Company  shows  gross  earnings  for  tlic  year  ending- 
April  ISO,  Jyil,  of  $4,404,]2(),  as  compared  with  $4,240,'J45  in 
1910,  and  $4,(>7'.),7()'J  in  1000.  Net  earnings  for  the  same  per- 
iod have  been  $2,104,287,  $1,011,200,  and  $1,745,847.  Out  of 
the  past  year's  net  earnings  contingent  account  gets  $300,000, 
dejjreciation  and  renewal  reserve  account  $200,000,  and  pen- 
sion fund  $10,000.  The  balance  of  $;i.'):i,375  is  carried  to  sur- 
plus account,  which  now  totals  $3,30.5,837.  The  liabilities  of 
the  company  are  placed  at  $32,142,188,  the  chief  items  being 
capital  stock  $17,000,000  and  bonds  $10,100,000. 

The  annual  report  also  states  that  a  contract  with  the 
Shawinigan  Water  and  Power  Company  for  an  additional 
40.000  h.p.  was  concluded  during  the  year  on  a  very  favor- 
able basis,  in  order  to  supply  which  that  company  has  in 
course  of  installation  a  large  independent  extension  to  its 
hydraulic  plant  at  Shawinigan  Falls,  of  a  capacity  of  75,000 
h.p.,  together  with  an  entirely  new  transmission  system  of 
steel  construction  with  auxiliary  lines  for  emergency  pur- 
poses, and  a  new  independent  terminal  station  of  modern 
construction  in  Maisonneuve.  With  this  augmentation  of 
Shawinigan  power,  the  Montreal  L.  H.  &  P.  Company  has 
under  contract  and  available  from  that  source  03.000  h.p. 

The  directors  of  the  company  are:  H.  S.  Holt,  president; 
I'i.odolphf  Forget;  vice-president;  Hon.  Robert  Mackay;  Sir 
H.  Montague  Allan;  C.  R.  Hosmer;  Hon.  H.  ^  Rainville; 
Geo.  Caverhill;  J.  E.  Aldred;  Hon.  Narcisse  Perodeau.  J.  S. 
Norris  is  general  manager  and  eecretary-treasurer. 


Montreal  Street  Railway  Company  Increases 
Wages 

The  management  of  the  Montreal  Street  Railway  Com- 
])any  recently  advanced  the  wages  of  their  employees  one 
cent  an  hour.  In  future  a  new  man  starting  work  will  be 
paid  20  cents  an  hour.  Those  who  have  been  with  the 
company  for  three  years  will  be  paid  21  cents,  while  the 
maximum  of  22  cents  an  hour  will  be  paid  after  five  years' 
service,  .^bout  2,500  men  will  be  affected  by  the  increases, 
which  will  total  about  $35  a  year  for  each  man.  Free  uni- 
forms are  given  after  three  years'  service,  which,  with  other 
advantages  granted  by  the  company,  will  make  the  income 
of  the  employees  ecjuivalent  to  that  of  employees  on  .Ameri- 
can street  railway  companies,  the  cost  of  living  being  con- 
sidered. The  extra  amount  which  this  increase  will  take 
out  of  the  company's  funds  will  be  between  $75,000  and 
$100,000  per  annum.  The  increase  was  made  by  the  com- 
pany without  solicitation  of  any  kind  nn  the  part  of  the 
employees.  Moreover,  the  company  have  recently  spent 
$100,000  to  make  the  three  recreation  rooms  placed  at  the 
disposal  of  the  employees  more  comfortable  and  attractive. 
These  rooms  have  been  refurnished  and  supplied  with 
music,  billiard  tables,  and  other  forms  of  entertainment. 
On  the  initiative  of  the  company,  a  sick  benefit  and  insur- 
ance fund  was  started  a  few  years  ago,  into  which  the  men 
pay  50  cents  a  month,  the  company  adding  50  per  cent,  to 
the  revenue  derived  from  the  fees  of  the  employees.  There 
is  also  a  pension  fund  for  all  who  have  served  25  years. 


Montreal  Notes 

Crossed  wires  cau-<'d  a  sbr,rl  ciriuit  llial  set  lire  to  the 
junction  boxes  on  the  roof  of  the  head  office  of  the  Great 
North  Western  Telegraph  Company,  .St.  Sacrament  street, 
Montreal,  recently  and  in  a  few  minutes  all  the  company's 
wires  in  the  city  were  dead.  The  fire  spread  to  the  frame 
work  on  which  the  boxes  stood.  Spectators  thought  by  the 
blaze  which  resulted  that  the  building  was  on  fire  and  that  the 
flames  were  shooting  up  through  the  roof.     The  liremcn  were 


c-.ilU'il  and  it  took  them  only  about  two  minutes  to  extinguish 
iIk-  blaze.  'I"he  wires  were  considerably  twisted  and  burned 
and  it  trjok  the  repair  men  a  few  hours  to  get  everything  in 
working  order  again.  The  accident  occurred  about  one 
o'clock  in  the  morninj,'  but  the  business  of  the  next  day  was 
only   sli^jhtly  interfered  with. 


The  latest  type  of  sleeping  car  turned  out  for  the  Grand 
1  runk  Pacific  Railway  has  been  equipped  with  electric  light 
as  the  illuminant.  There  are  two  electric  lamp.s  in  each 
upper  and  lower  berth.  One  of  the  cars  so  fitted  up  is  the 
"Australia,"  which  will  run  between  Winnipeg  and  Edmon- 
ton. Its  sister  cars  will  be  named  after  other  colonies  in  the 
British  Empire. 


CJf  the  large  number  of  arc  lights  formerly  employed 
in  lighting  the  wharf  sheds  in  the  Montreal  harbor,  ninety 
per  cent,  have  been  replaced  by  tungsten   clusters. 


The  St.  Lawrence  Flour  Mills  Company,  Limited,  of 
Montreal,  are  having  their  electrical  apparatus  installed 
1)y   Messrs.  Barnett.   McQueen   &  Co.,  of  Minneapolis,   Minn. 


4,000  Horsepower  Development  on  Otonabee 
River 

Announcement  has  been  made  that  the  Otonabee 
Power  Company  will  spend  some  $200,000  in  increasing  its 
installation  on  the  Otonabee  river  to  the  full  capacity  of 
4.000  horsepower.  The  location  of  the  plant  will  be  in  the 
neighborhood  of  dam  Xo.  5.  on  the  Otonabee  river.  It  is 
understood  that  the  plan  of  development  includes  the  utiliza- 
tion of  dams  No.  4  and  5,  the  water  to  be  carried  from  above 
Xo.  4  by  a  headrace  to  the  power  house  which  will  be  situ- 
ated just  below  No.  5.  A  considerable  area  of  land  has  been 
acquired  by  the  company  at  this  point  for  the  construction 
of  the  development  works.  This  announcement  follows  the 
company's  decision  not  to  accept  the  offer  to  purchase  made 
by  the  city  of  Peterboro.  The  company  offers  power  to  the 
city   at   $13   for   500   h.p. 


Tungsten  in  Nova  Scotia 

At  Scheelite.  on  Moose  River,  continuous  operations 
liave  been  carried  on  since  March  4.  1910.  in  connection 
with  the  tungsten-bearing  veins  discovered  in  the  fall  of 
1007.  To  date  nine  shafts  have  been  sunk.  They  range  in 
depth  from  30  to  130  feet,  and  explore  six  scheeiite-bearing 
veins.  From  this  work,  roughly  75  tons  of  ore  have  been 
recovered,  which  have  not  yet  been  treated.  Development 
work  has  not  reached  a  stage  where  definite  conclusions  as 
to  the  extent  or  value  of  the  ore  can  lie  arrived  at.  Enough 
has  been  done,  however,  to  show  that  the  deposit  is  an  im- 
portant one.  More  recently  a  new  vein  of  ore  rich  in  tung- 
sten has  been  uncovered;  it  is  4  inches  in  width.  The  own- 
ers believe  it  to  be  the  richest  tungsten  mine  in  the  world. 
M  the  present  time  the  mines  in  the  district  referred  to  are 
being  worked  by  a  syndicate;  but  a  company  called  the 
Scheelite  Mines  (Ltd.),  with  a  capital  of  $3,000,000,  has  just 
received  a  charter  to  work  them.  It  is  expected  that  opera- 
tions under  the  new  charter  will  commence  in  b'ebruary, 
1012. 


Sons  of  Jove  Rejuvenation 

Mr.  George  C.  Rough,  Jovian  Statesman  f.ir  Canada, 
announces  that  a  Rejuvenation  will  be  held  at  the  t  lillon 
House,  Niagara  h'alls,  Ont.irio.  nn  Jiuie  2:ir(l,  which  is  the 
last  day  of  the  Convenlicm  <■!  the  C,  IC.  .\.  lie  asks  the 
support    of    the    members    Inwards    the    success    of   the    event. 
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J.    J.    WRIGHT  —  PIONEER 


111  the  year  18S1,  in  a  little  back  room  loanetl  for  the 
purpose,  by  the  Firstbrook  liox  Factory,  on  King  street, 
Toronto,  the  first  Canadian-made  electric  generator  was 
in  process  of  construction.  It  was  a  big  generator  in  those 
days,  though  only  a  twenty-five  horse  power.  The  gen- 
erator completed,  a  set  of  arc  lamps  of  a  primeval  type 
were  constructed  and  this  apparatus  was  installed  near  the 
northeast  corner  of  King  and  Yonge  streets.  The  twenty 
lamps  were  placed  in  various  stores  on  Yonge  street, 
the  late  Timothy  Eaton  being  one  of  the   first  customers. 

The  building  of  the  apparatus,  its  installation  and  the 
operation  of  this,  the  first  electric  lighting  system  in  Can- 
ada, were  the  sole  work  of  one  man.  a  true  pioneer  in 
Canada's  electrical  development.  Mr.  J.  J  Wright,  recently 
resigned  general  manager 
of  the  Toronto  Electric 
Light  Company,  now  its 
second  vice-president  and 
general  consulting  engi- 
neer. 

The  success  of  this 
early  enterprise  was  im- 
mediately followed  by  ac- 
tive competition  from  two 
other  companies,  the  To- 
ronto Electric  Light  Com- 
pany, operating  about  25 
street  lamps,  and  the  Can- 
adian Electric  Light  Com- 
pany, of  similar  dimen- 
sions. These  in  1883  were 
all  "merged"  under  the 
common  name  The  Toron- 
to Electric  Light  Com- 
pany, and  Mr.  Wright  be- 
came general  manager  of 
the  "octopus."  At  this 
date  the  extent  of  the 
lighting  companies'  opera- 
tions did  not  exceed  l.fty 
arc  lamps,  incandescent 
lighting  being  then  only  in 
an  embryonic  state  of  de- 
velopment. 

It  was  in  the  same  year 
that  Mr.  Wright  showed 
his  undoubting  confidence 
in  another  form  of  electric- 
al activity.  In  1883  ho  and 
Mr.  Van  Depoele  had  fit- 
ted up  and  exhibited  during  the  annual  Toronto  Exhibition 
the  first  Canadian  electric  railway  system.  It  was  not  an 
entire  success  the  first  year  but  in  the  following  season, 
1884,  Mr.  Wright  secured  an  old  Grand  Trunk  flat  car. 
placed  a  2.")  h.p.  motor  on  it,  belted  the  motor  to  the  car 
axle  and  successfully  operated  a  train  of  three  coaches  from 
the  font  of  Strachan  avenue  to  the  Exhibition  Ground>. 
h'or  three  or  four  years,  at  the  same  season,  this  road  con- 
tinued to  demonstrate  the  feasibility  of  electric  railway 
operation.  This  was  only  three  years  after  Siemens,  in 
(iermany,  had  experimented  on  the  first  public  electric 
railway  the  world  had  ever  seen. 

In  the  meantime  the  Toronto  Electric  Light  enterprise, 
under  its  able  management,  continued  to  advance  with  rapid 
strides.      In    1885   the   paid    up   capital    of   the   company    was 


less  than  $200,000,  and  the  contract  price  with  the  city  per 
light  per  annum  was  $226.  In  1880  the  price  was  reduced 
to  $200.  In  1801  capital  was  increased  to  $300,000,  the  price 
per  light  reduced  to  $10S.  and  a  dividend  of  7  per  cent.  paid. 
In  1896  the  capital  was  a  million  and  a  quarter  and  the  price 
of  lights  was  reduced  to  $75. 

This  latter  increase  in  capital  was  the  outcome  of  a  fur- 
ther absorption  by  Mr.  Wright's  company.  In  1880  the 
Incandescent  Light  Company  had  been  formed.  Although 
its  operations  did  not  cut  into  the  field  of  the  Toronto  Elec- 
tric Light  Company,  as  the  first  confined  its  operations  to 
house  lighting,  the  latter  to  street  arid  business  lighting, 
it  was  felt  after  a  few  years  of  the  double  management, 
however,   that    the    two    companies   might   well    be    operated 

under  one  management, 
and  again  Mr.  Wright 
assumed  control  of  the 
operations  of  both.  From 
that  date  to  the  pre- 
sent time  the  history  of 
the  company  has  been  one 
of  continued  prosperity 
and  usefulness  until  to-day 
the  maximum  demand  ag- 
gregates 20.000  horse  pow- 
er, the  equivalent  of  over 
30  c.p.  for  each  individual 
in   greater  Toronto. 

In  still  one  other  not- 
able respect  Mr.  Wright 
has  shown  his  interest  in 
Canadian  electrical  mat- 
ters. He  was  one  of  the 
small  group  which  in  1891 
were  instrumental  in  or- 
ganizing the  Canadian 
Electrical  .Association.  His 
helpful  assistance  was 
shown  by  the  fact  that  he 
was  the  association's  first- 
president,  which  office  he 
held  for  several  consecu- 
tive years.  Throughout  the 
whole  life  of  this  organiz- 
ation he  has  been  a  mem- 
ber of  the  managing  com- 
mittee, only  relinquishing 
that  office  during  the  pre- 
sent year  on  the  occasion 
of  the  affiliation  of  the 
E.   L.   .\. — an   act   with   which 

born.       1840. 


Mk.  .1.  J.  Wriwht 


Canadian   society  with   the    X 
he   was  not  in   accord. 

Mr.  Wright  is  English  born.  1840.  and  educated, 
and  first  came  to  Canada  in  1870.  Through  all  the  years  of 
vigorous  work  his  genial  personality  has  remained  an  out- 
>taiuling  feature  of  his  character.  This  may  be  because 
Mr.  Wright  has  been  blessed  with  a  healthy  hobby— en- 
thusiastic enjoyment  of  all  kinds  of  aquatic  sport — so  that 
there  are  few  week-ends  that  do  not  find  him  "speeding 
across  the  bounding  waves"  of  Lake  Ontario,  the  central 
ligure  of  a  jolly  party. 

At  62  Mr.  Wright  is  vigorous  both  in  body  and  mind, 
and  Electrical  Canada  congratulates  him  on  the  satisfaction 
with  which  he  must  review  the  last  twenty-five  years  of 
electrical  progress  and  his  own  part  in  its  making. 
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Railway    Troiuiblas    Dime    ft© 

Electrolysis  from  Stray  Currents  Due    to    the    Return    Currents 
of     Electric     Railway    System    and    How    Best   to    Remedy    It 


L.  A.  HckU,   D.Sc. 


It  is  almost  the  universal  custom  in  electric  railway 
systems  to  use  the  rails  as  the  return  circuit  to  the  generat- 
ing station.  The  conductivity  of  rails  used  in  electric  rail- 
way work  if  the  rails  were  continuous  would  be  very  great, 
but  on  account  of  the  rail  joints  it  is  necessary,  in  order  to 
secure  a  circuit  of  high  conductance,  to  bond  the  rails  at 
the  joints,  and  in  many  instances  to  reinforce  this  return 
circuit  by  return  copper  feeders  also  bonded  to  the  track 
at  different  points  of  the  system  and  connected  to  the  gen- 
erating station  negative  busbars.  A  carefully  bonded  track 
reinforced  by  return  feeders  is  necessary  to  avoid  electro- 
lytic corrosion,  by  stray  electric  currents,  to  gas  mains, 
water  mains,  lead  covered  electric  cables  and  other  under- 
ground  metallic  structures. 

Ordinarily  the  size  of  the  track  rail  is  determined  by 
physical  rather  than  electrical  conditions — that  is,  the  prin- 
cipal factors  are  weight  and  speed  of  cars.  Rails  used  in 
electric  railway  work  weigh  from  60  to  110  lbs.  per  yd.  Taking 
the  electrical  resistance  of  ordinary  steel  rails  at  from  9 
to  10  times  that  of  copper — of  equal  area — a  track  sys- 
tem if  it  could  be  made  continuous  would  ofifer  a  very  low 
resistance   path    for   the    current. 

As  an  instance,  a  double  track  of  TO  lb.  rail — if  continu- 
ous— would  be  the  equivalent  of  nearly  3^4  million  circular 
mil  copper. 

In  order  to  utilize  to  the  fullest  extent  the  conductiv- 
ity of  the  rail  as  a  return  circuit  the  resistance  of  the  rail 
joints  must  be  kept  low  liy  means  of  low  resistance  bond- 
ing, hence  the  need  of  bonds  of  good  conductivity;  bonds 
that  will  also  maintain  a  low  resistance  contact  under  the 
constant  pounding  and  changes  of  temperature  that  will 
exist    under    ordinary    operating    conditions. 

Table  I.  gives  readings  of  electrical  conductivity  of 
rails  of  dififerent  weights  bonded  with  electrically  brazed 
bonds.  Their  values  will  of  course  vary,  depending  upon 
the  rail,  as  the  itnpurities  in  the  iron  have  a  great  influence 
on    its   electric   conductivity. 

Cause  of  Electrolysis 
If  the  track  returns  are  in  bad  condition,  that  is,  if  the 
rail  conductance  is  low — the  bonding  being  poor  or  not 
maintained  in  first-class  condition — or  again,  if  the  rails  are 
overloaded  with  current  so  that  the  drop  of  potential  of  the 
rail  return  is  high,  currents  from  the  railway  system  will 
find  their  way  back  to  the  power  house,  leaking  from  the 
rails   which   are   in   contact   with    the   ground   to   neighboring 


pipes  and  metallic  construction  in  the  ground  that  offer 
the   least  resistance  to  the   flow. 

These  stray  currents  cause  electrolytic  action,  that  is, 
whenever  current  passes  from  a  pipe  or  cable  to  ground  or 
to  another  pipe  or  cable,  corrosion  of  the  metal  is  set  up  and 
holes  and  pittings  are  produced.  This  will  result  in  the 
Inirsting  and  leakage  of  pipes  and  the  destruction  of  the 
lead  covering  on  telephone  and  other  cables,  rendering  them 
useless.  This  corrosion  may  be  very  rapid  and  depends 
on   the   intensity   of   the   stray   currents   passing   through. 

Electric  railway  companies  have  been  slow  to  recognize 
their  responsibilities  in  this  matter.  It  is  now  generally 
admitted  that  these  companies  must  adopt  such  methods  of 
construction  for  their  track  returns  as  will  minimize  the 
danger.  They  should  maintain  the  efficiency  of  such  con- 
.'truction    through    systematic    inspection    and   repair. 

Experience  has  demonstrated  that  the  proper  method 
of  preventing  electrolysis  is  to  reduce  stray  currents  to 
a  minimum,  and  that  the  remedial  scheme  used  and  advo- 
cated by  some  to  bond  the  tracks  with  the  water  and  gas 
pipes,  although  it  may  afiford  local  protection,  increases  the 
amount  of  stray  current  and  must  not  be  encouraged.  The 
cure  for  the  electrolysis  trouble  should  come  from  the  elec- 
trical railway  companies,  as  the  owners  of  pipes,  cables, 
etc.,  can  do  little,  if  anything,  to  protect  their  system  from 
stray  currents.  The  remedial  means  are  simple  enough  if 
properly  and  intelligently  applied. 

1st  High  conductance  return  circuit  provided  by  good 
bonding  of  the  rails  and  additional   feeders. 

2nd.  Proper  bonding  and  cross  bonding  work  at  all 
track   intersections. 

;ird.  Sub-stations  at  different  points  of  the  railway  sys- 
tem to  limit  the  amount  of  current  through  the  rails. 

4th.     Systematic   inspection    of   track   returns. 

Rail    Bonds 

Of  all  the  appliances  used  in  electric  traction  the  rail 
liond  has  been  one  which  has  given  possibly  the  most 
trouble  and  to  which  little  or  no  attention  has  been  paid. 
Bonds  are  still  in  use  composed  of  pieces  of  iron  or  cop- 
per wire  crudely  rivetted  to  the  rails,  making  little  or  no 
electrical  contact  and  are  worse  than  useless. 

It  is  not  the  purpose  of  this  paper  to  advocate  any  par- 
ticular type  of  bond.  There  are  bonds  now  being  used  that 
make  practically  perfect  and  permanent  electrical  contact. 
.V  good  bond  should  show  a  conductivity  that  will  add  to 
the  resistance  of  the  section  of  the  rails  an  amount  of  not 
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mure  tiian  llirtc  lo  fiuir  feet  of  rail.  All  bonds  whose  re- 
sistance is  greater  than  that  of  four  feet  should  be  replaced 
or  improved.  Track  intersections  should  receive  careful  at- 
-tention.  Heavy  bonding  and  cross  bonding  should  be  used 
so  that  little  or  no  potential  difference  exists  from  one  side 
of  a   crossing   to   the   other. 

Substations 

A  sub-station  system  of  power  distribution  does  away 
once  and  for  all  with  electrolysis  troubles.  In  large  electric 
railway  systems  the  current  fed  out  by  the  stations  reaches 
into  ten  thousands  of  amperes.  In  such  cases  it  is  prac- 
tically impossible  to  provide  a  return  circuit  of  sufficiently 
low  resistance  if  such  currents  have  to  be  returned  to  one 
station  only,  otherwise  potential  differences  between  pipes 
and  rails  will  be  set  up,  giving  rise  to  stray  current  and 
electrolysis   corrosion. 

The  writer  knows  of  an  electric  railway  system  where 
even  with  very  heavy  return  feeders  connected  to  the  rails 
at  diflterent  points,  the  generating  station  being  some  1.200 
feet  away  from  the  nearest  rail  track  a  drop  of  potential  of 
12  volts  was  obtained  between  these  tracks  and  the  station, 
or  a  potential  drop  of  one  volt  per  100  feet.  The  current 
to  be  returned  being  approximatelj-  10.000  amperes  at  peak 
load  the  copper  necessary  to  bring  the  volta,ge  drop  to 
some  safe  limit — say  ;>  volts  in  that  distance  would  have  cost. 
as  it  must  necessarily  have  been  placed  underground,  in  the 
neighborhood    of   $:;5,00(). 

In  a  large  number  of  cases  which  have  come  under  the 
observation  of  the  writer  the  electrolysis  trouble  is  due  to 
a    concentration    of   current    in    the    track    near    the    station. 

The  current  density  in  the  track  must  be  kept  low,  if 
electrolysis  trouble  is  to  be  avoided.  Substations  equipped 
to  feed  from  2,000  to  3,000  kilowatts  and  placed  at  different 
points  of  the  sj'stem  will  subdivide  the  current  required  for 
the  operation  of  the  cars.  It  will  also  improve  the  problem 
of  distribution,  giving  better  voltage  and  better  service 
and  will,  as  stated  before,  do  away  once  and  for  all  time 
with  electrolytic  troubles. 

Electrolysis  Investigation  and  Survey 

In  making  an  electrolysis  survej'  of  a  piping  system, 
potential  differences  between  pipes,  rails,  telephones,  cables, 
etc..  should  first  be  taken  in  order  to  locate  the  areas  in 
which  the  stray  currents  fiow  lietween  pipes  and  rails  and 
between  pipes  and  pipes.  These  readings  are  easily  ob- 
tained  bj-  using  a  high  resistance  centre  zero  reading  port- 


able voltmeter.  These  readings  should  be  marked  upon  a 
map  of  the  city  showing  the  general  lay-out  of  the  gas  and 
water  mains,  and  telephone  cables.  The  lay-out  of  the 
tracks,  showing  size  of  rails,  type  of  bonds  and  all  negative 
copper  supplementary  to  the  rails  should  also  be  marked. 
The  areas  in  which  pipes  assume  positive  potentials  to  the 
rails  can  be  tinted  red.  These  are  the  most  dangerous  dis- 
tiicts — the  stray  currents  flowing  from  the  pipes  through 
the  intervening  soil  to  the  rails.  These  red  districts  will 
usually  be  found  around  the  supply  stations  or  at  return 
feeder  connections. 

When  rails  assume  positive  potential  to  the  pipes  the 
districts  where  these  occur  can  be  painted  blue.  These 
are   negative   districts,   current   is   entering   pipes    from   rails. 

The  danger  from  electrolytic  corrosion,  although  not 
as  great  as  in  the  so-called  positive  districts,  still  exists  in 
these  areas  as  stray  currents,  flow  in  pipes  along  their  length, 
or  again  flow  from  pipes  to  pipes,  setting  up  corrosion  by 
shunting  across  high  resistance  joints  and  at  every  point 
where  it  leaves  the  pipes   for  the  ground. 

Potential  differences  between  pipes  and  rails  are  not 
sufficient  to  indicate  the  intensity  of  the  stray  currents.  A 
high  potential  may  possibly  mean  a  high  ground  resistance, 
and  only  a  small  current  flowing.  To  obtain  the  current 
flowing  in  the  pipes  it  is  necessary  to  make  measurements 
of  the  drop  of  potential  along  these  pipes.  If  the  length  and 
dimension  of  pipes  in  which  the  reading  has  been  taken  be 
known  an  approximation  to  the  value  of  the  current  flow- 
ing can  be  calculated.  These  readings  are  also  very  use-  , 
ful   in   indicating  the   direction   of  the   flow   of  the  current. 

.\n  examination  of  the  general  condition  of  the  track 
returns,  return  feeders,  location  of  stations,  demand  of 
electric  current,  condition  of  the  soil,  run  of  the  under- 
ground piping  system  and  cables,  will  usually  give  very 
good  indications  as  to  the  places  where  electrolytic  cor- 
rosion due   to  stray  currents  is  likely  to  exist. 

It  i?  the  duty  of  traction  interests  to  see  that  after  the 
remedies  cited  above  have  been  applied  and  the  conditions 
obtained  which  show  that  electrolysis  troubles  are  elim- 
inated for  the  time  being,  such  conditions  be  maintained. 
The  track  returns  should  be  under  test  in  order  to  remedy 
at  once  any  faulty  bonds  as  they  appear.  Accurate  records 
of  the  potential  difference  of  the  track  to  ground  at  differ- 
ent points  of  the  system  should  be  kept  on  record.  This 
will  be  found  by  the  traction  companies  a  wise  and  good 
financial   policy. 


^r 


©pmnesnt     at    Nmgara 


Fa 


Total  Installations  of  Approximately  400,000  Horse 
Power. — Scenic  Beauty  of  River  not  yet  Impaired. 


There  are  live  large  development  companies  at  Niagara 
Falls,  three  on  the  Canadian  side,  two  on  the  United  States 
side  of  the  river.  The  three  companies  on  the  Canadian  side 
are, — The  Ontario  Power  Company,  the  Canadian  Niagara 
Power  Company  and  the  Toronto  Power  •Company.  The 
power  houses  of  the  Niagara  Falls  Power  Company  and  the 
Hydraulic  Power  Company  are  situated  on  the  United  States 
side  of  the  river.  The  accompanying  sketch  map  indicates 
their  relative  positions.  The  map  shows,  also,  the  location 
of  the  intake  and  of  the  water  conduits  of  the  Ontario  Power 
Company,  the  canal  vvhicli  -upplies  tlio  Hydraulic  Power 
Company  and  the  approximate  location  and  jjoints  of  exit  of 
he  discharge  tunnels  of  the  other  three  companies. 


The  total  quantity  of  power  apparatus  installed  by  the 
live  companies  closely  approximates  four  hundred  thousand 
horse  power  and  yet  it  is  calculated  that  less  than  4  per  cent. 
of  the  total  water  flow  is  being  utilized.  .\  brief  resume  of 
each   development   follows: — 

The  Toronto  Power  Company 
Organized  in  190:!  a>  the  Electrical  Development  Com- 
pany of  Ontario.  Limited.  In  190S  to.gethcr  with  the  Niagara 
&  Toronto  Transmission  Companj'.  placed  under  the  control 
of  a  holding  company  called  the  Toronto  Power  Company. 
The  directors  are  Sir  Wni.  MacKenzie,  president:  Col.  Sir 
Henry    M.    Pellatt,   vice-president:    Frederic    Nicholls.   James 
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Gunn,  J.  C.  Grace.     Ivobt.  J.  l-'leniing  i?  gfiu-ral  manager  and 
Wm.   B.   Boyd  chief  engineer. 

Four  units  are  operated  at  present  and  the  in.stallation  of 
three  more  will  be  completed  before  the  end  of  the  present 
year.  The  turbines  are  I.  P.  Morris  manufacture  double  run- 
ner type;  the  generators  are  Canadian  General  Electric  ver- 
ticle  type.  The  power  is  used  chiefly  to  supply  the  demands 
of  the  Niagara,  St.  Catharines  and  Toronto  Railway  Com- 
pany, the  Toronto  Railway  Company  and  the  Toronto  Elec- 
tric Light  Company. 

The  Ontario  Power  Company 

Charter  first  granted  in  1887.  Work  of  construction  com- 
menced in  1902;  operating  since  1905.  Power  is  supplied  in 
Ontario  through  the  Hydro-Electric  Power  Commission  of 
Ontario  and  through  the  Ontario  Transmission  Company. 
The  latter,  a  subsidary  of  the  Ontario  Power  Company,  dis- 
tributes power  and  light  over  the  eastern  end  of  the  Niagara 
peninsula  including  St.  Catharines,  Thorold.  Welland,  Port 
Colborne,  etc.  In  the  United  States  the  Niagara.  Lockport 
and  Ontario  Power  Company  is  the  distributor.  Lines  run 
east  as  far  as  Syracuse.  The  total  length  of  transmis- 
sion lines  fed  by  the  Ontario  Power  Company's  generators 
approximates  seven  hundred  miles. 

Ten  units  are  operating,  three  additional  units  having  re- 
cently been  installed.  The  generators  are  horizontal  type, 
the  first  seven  Westinghouse,  the  last  three  Canadian  Gen- 
eral Electric  manufacture.  The  turbines  are  all  Voith  manu- 
facture double  runner  type. 

The  directors  of  the  company  are  J.  J.  Albright,  presi- 
dent; General  Francis  V.  Greene,  vice-president;  Edward 
Hayes,  S.  M.  Clement,  W.  H.  Gratwich.  K.  K.  Albright,  W. 
A.  Rogers,  Miller  Lash,  R.  C.  Board.  V.  G.  Converse  is  en- 
gineer in   charge;   H.   H.  Wilson,   superintendent. 

The  Hydraulic  Power  Company 

This  is  the  original  Niagara  Falls  Hydraulic  Power  and 
Manufacturing  Company.  Power  is  obtained  from  an  open 
canal  which  passes  through  the  centre  of  the  town  of  Nia- 
gara Falls,  N.  Y.     Work  on  this  canal  was  begun  in  1852  and 


.Map  Show  iiig  Lijcation  Ni.iK'n'i  Falls  I'uwi-r'  I'lanls. 

completed  in  1861.  A  head  of  2ia  feet  is  availalile.  The  orig- 
inal power-house,  called  Station  Xo.  1,  was  built  in  1H81  and 
only  utilized  a  head  of  about  8.1  feci.  Station  No.  3  was  com- 
menced  in    IH'J.)  and   the    full   head   was   used.       This   station 


contains  :i3  electrical  units  varying  from  1,(100  kilowatts  down 
mostly  direct  current. 

Station  No.  3  was  commenced  in  l'.)o:i.  Ten  units  are 
now  completely  installed.  The  turbines  arc  I.  I*.  Morris 
manufacture,  horizontal  axis,  spiral  case  type,  10,000  h.p.  ca- 
pacity. The  first  five  electrical  units  installed  in  this  station 
are  direct  current,  General  Electric  manufacture,  horizontal 
type.  They  are  owned  by  the  Aluminum  Company  of  Amer- 
ica who  purchase  power  for  their  operation  off  the  turbines 
of  the  Hydraulic  Power  Company.  The  second  five  units 
are  a.c.  Allis-Chalmers  manufacture.  These  are  owned  by 
the  Cliff  Electrical  Distributing  Company,  a  subsidary  of  the 
Hydraulic  Power  Company.  The  Cliff  Company  also  distri- 
bute the  output  of  these  five  generators,  chiefly  among  the 
factories  of  Niagara  Falls,  N.  Y.  No  power  is  transmitted 
outside  the  city  limits. 

The  directors  of  this  company  include  Arthur  Schoell- 
kopf,  J.  S.  Schoellkopf,  Geo.  B.  Mathews,  Paul  .'\.  Schoell- 
kopf,  and  W.  D.  Olmsted.  The  chief  engineer  of  both  the 
Hydraulic  Power  and  the  Distributing  Company  is  John  L. 
Harper.  Mr.  Harper  was  also  construction  engineer  of  num- 
ber three  station. 

The  Niagara  Falls  Power  Company 

Power  first  delivered  in  1895  from  power  house  No.  1. 
The  plant  now  consists  of  two  power  houses.  No.  1  contain- 
ing ten  5,000  h.p.  units  and  No.  2  containing  eleven  5,500 
units.  The  turbines  in  No.  1  are  Swiss  design  and  L  P. 
Morris  manufacture  but  are  now  in  process  of  replacement 
by  a  design  of  the  Niagara  Falls  Power  Company's  own 
engineers.  The  turbines  in  No.  2  are  Escher  Wyss  design. 
also  manufactured  by  the  I.  P.  Morris  Company.  The  gen- 
erators in  No.  1  are  vertical  type,  revolving  field,  Westing- 
house  manufacture.  The  generators  in  No.  2  are  General 
Electric.  The  capacity  of  this  plant  is  placed  at  110,000 
horse  power.  Both  these  power  houses  are  similar  in  de- 
sign to  that  of  the  Canadian  Niagara  Power  Company  or  to 
the  Toronto  Power  Company. 

A  large  percentage  of  the  power  developed  is  used  lo- 
cally by  industries  on  the  power  company's  own  lands,  the 
policy  being  to  foster  industries  and  so  create  a  power  mar- 
ket by  offering  special  inducements  in  the  way  of  factory 
sites.  This  is  made  possible  by  the  company's  ownership  of 
large  areas  of  land  in  the  immediate  vicinity  of  the  power 
house.  22,000  volt  lines  also  carry  poper  to  Buffalo,  Ton- 
awanda.  Lockport,  Fort  Erie.  &c. 

The  directors  of  the  company  include  E.  A.  Wicks,  presi- 
dent, and  Philip  P.  Barton,  vice-president,  and  general  man- 
ager. The  superintendent  of  operation  is  L.  E.  Tmlay  with 
T.   N.   Hicks,  assistant. 

The  Canadian  Niagara  Power  Company 

The  first  two  units  in  this  power  house  began  operat- 
ing in  1905.  Up  to  the  present  time  six  units  have  been  in- 
stalled. The  turbines  are  10.000  h.p.  capacity.  Francis  type, 
built  by  the  Escher  Wyss  and  I.  P.  Morris  companies.  The 
generators  are  internally  revolving  field  type,  vertical  axis. 
General  Electric  manufacture.  Five  more  units  of  the  same 
capacity  will  be  added. 

This  plant  is  interconnected  with  the  Niagara  l'"alls  Power 
Company's  twn*stations  on  the  I'nited  States  side  of  the 
ri^cr.  .\  separate  transmission  line  also  lo;ids  along  the 
Canadian   side   to   Buffalo,   and   Fort   Eric. 

The  directors  of  the  company  include  W.  IT.  Beatty. 
president;  .\.  Munro  Grier,  vice-president;  W.  H.  Brouse, 
Wallace  Ncsbitt,  Delancey  Rankine.  The  general  manager 
and  superintendent  are  the  same  as  for  the  Niagara  Falls 
Power  Company,  Philip  P.  Barton  and  L.  E.  Inilay.  A.  D. 
Robb   is   assistant    stipcrinlcndent. 
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Cross  Sctioi.al  Sket(h,-T,.r(.nto  Power  Cnipany-s  (icncral  ing  Station,  Niagara  Kails,  Out. 
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Cross  Sectional  Sketch.     ('uMadiau  Niagara  Powci-  t 'oinimiiy'.s  Gcnciatiiif;  Sfalion,  Niusaai-  Kails,  Ont. 
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A    Discussion    of    the     Various     Mining    Operations     Requiring 
Power  and  the  Universal  AppHcabihty  of   Electricity   to   them 

By  U.  H.  Wiight  (Halifax) 


The  prime  essentials  for  operating  any  mine  are  light, 
\entiIation  and  power,  all  of  which  must  be  provided  from 
an  external  source  and  mining  on  any  scale  cannot  be  done 
without  a  reliable  supply  of  each  of  these.  The  problem 
of  lighting  has  been  solved  to  some  extent  by  the  standard 
miner's  lamp,  but  in  surface  workings  and  some  parts  of 
the  underground  work,  these  are  quite  unreliable  and  for 
the  illuminating  of  piers  and  shipping  points,  a  modern 
form  of  illumination  is  absolutely  necessary.  The  operation 
of  ventilating  fans  calls  for  a  number  of  power  installations, 
which  in  a  great  many  cases  are  very  inefficient  and  inflex- 
ible. The  demands  for  power  in  underground  workings  are 
increasing  daily,  and  have  called  for  designs  embodying 
compressed-air,  steam,  electricity  and  animal  power.  It  is 
a  fortunate  fact  that  electricity  lends  itself  :o  the  conven- 
ient  and   efficient   operation   of   the   above   essentials. 

The  Lighting  of  Mines 
The  question  of  electric  lighting  does  not  need  much 
discussion,  as  the  use  of  the  incandescent  lamp  in  mining 
is  very  common  for  the  lighting  of  large  areas,  surface 
workings  and  piers.  The  advent  of  the  tungsten  lamp  and 
notably  the  series  tungsten  arrangement  has  enabled  mine 
operators  to  introduce  very  efficient  systems  of  lighting, 
which  call  for  a  minimum  of  repairs  and  attention.  The 
series  tungsten  system  has  met  with  great  favor  in  some  of 
the  Maritime  provinces,  the  lamp  itself  being  more  than  twice 
as  effiicient  as  the  ordinary  carbon  filament  lam]),  and  re- 
quiring none  of  the  attention  and  repairs  that  are  called  for 
by  various  types  of  arc  lamps.  Clusters  of  these  new  series 
tungsten  lamps  with  hoods  and  suitable  weatherproof  fix- 
tures  have    been    found    to    be   very    satisfactory. 

Electric  Power  Operations 
The  question  of  power  ti.r  operation  of  the  fans,  hoists, 
pumps,    locomotives,    etc.,    i-.    a    much    larger    consideration. 


a 

/ 

/ 

21 

/ 

/ 

£tvG/He  mr/f 

£Qt//>L  tf 

m/r  1 

SO 

/ 

1 

IN  CyLl/f£>£/f,S 

/ 

?r 

/ 

y 

,^ 

^^M 

f^ 

-' 

y^ 

ew/ 

Vf 

mTN  m£ev/ii.  iw/m\ 

- 

N 

^ 

^ 

^ 

/A 

cn/»D£fts 

-^ 

~^ 

1 

/6 

1 

^ 

" 

J 

- 

— ^ 

~ 

— 

— 1 

— 

— 

— 1 

rt/frB/N£ 

fom         10OO        iooo        sooo         eooo         7ooo        odoo  9oeo 
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In  many  case^.  there  will  be  fmind  in  exi.sling  mines,  nu- 
merous steam  plants,  with  their  acompanying  boiler  instal- 
lations, and  the  inefficiency  of  such  equipments  considering 
the  run  of  a  total  year  is  proverbial  and  one  needs  only  to 
consult  the  cost  charts  to  see  how  profits  are  diminished  in 
this  connection.  It  is  a  regrettable  fact  that  the  profits 
from  a  large  number  of  our  mines  are  altogether  too  small 
considering    the    cnnrnious    cai)ital    involved. 

There   is   but   little   question    that    the   salvation   of   some 
of  the   smaller  mines  is  bound  up  with  cheap  power,  and  it 


would  appear  that  the  only  solution  of  this  problem  is  in 
large  central  power  stations,  transmitting  and  selling  blocks 
of  power  to  the  distant  and  comparatively  small  power 
consumers.  Such  plants  are  already  in  operation  in  Nova 
Scotia,  the  Cobalt  district  of  Ontario,  and  in  British  Col- 
umbia, but  the  importance  of  this  system  of  power  distri- 
bution  and   supjily   is   not  yet  recognized   as   it   should   be. 

This  paper  does   not  recommend   the   indiscriminate   use 
of  electricity  in   mining  operations,   but   there  is   hardly  any 


Comparative  Size  Engine  and  Turbine  Plants 


mining  process  that  cannot  be  facilitated  to  a  large  extent 
by  an  electrical  drive.  The  experience  of  mine  operators 
has  been  such  that  we  can  now  say  how  application  should 
lie  made  and  the  designs  are  such  that  satisfactory  opera- 
tion is  assured  from  the  outset.  Some  objections  to  all 
advances  in  any  art  will  always  be  encountered,  and  in  the 
case  of  electrical  appliances,  this  has  naturally  been  found 
to  be  true.  The  greatest  success  has  been  attained  in  those 
mines  where  the  men  have  been  trained  and  instructed  in 
the  handling  and  use  of  electricity,  recognizing  that  it  is 
a  power  calling  for  respectful  attention  and  that  neglect 
of  obvious  rules  of  safety  gives  trouble,  and  ends  disas- 
trously. It  is.  however,  possible  to  install  complete  elec- 
trical e(|uipnients  without  increasing  the  hazard  beyond 
that  which  obtains  in  other  mining  operations  in  our  coun- 
try to-day.  All  mining  operations  of  magnitude  involve 
<langer  and  the  extra  risk  from  electrical  installations  is  not 
above  that  of  other  power  workings. 

Standardization  of  Rules 

In  view  of  the  various  methods  of  installation  and  diflfer- 
ent  standards  adopted  throughout  the  United  States,  vari- 
ous attempts  have  been  made  to  standardize  rules  of  opera- 
tiiin  and  safety  precautions.  It  is  well  to  consider  this 
serious  side  of  the  problem,  and  the  points  of  importance 
are  dealt  with  in  an  exhaustive  manner  in  a  report  recently 
issued   by   the   American    Bureau   of   Standards,    No.   23,   en- 
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titled  "Standardization  of  Kleclrical  Practice  in  Mints." 
The  report  includes  variovis  States  of  the  Union,  as  well 
as  the  reports  of  England  and  various  European  countries. 
Owing  to  the  manner  in  which  this  report  was  prepared 
and  to  the  representative  character  of  the  members  of  the 
committee,  it  is  especially  valuable.  The  report  recog- 
nizes the  differences  that  have  developed  in  various  parts 
of  the   country,   and   shows   how    trouble   is   avoided,    by    tlic 


Fig.  3. — Air  Cooled  Transformer 

taking  of  practical  precautions.  The  report  is  not  yet  a 
legal  enactment,  but  no  doubt  it  will  influence  legislation 
and  will  tend  to  standardize  electrical  designs  by  all  prom- 
inent manufacturers.  It  will  be  to  the  advantage,  therefore, 
of  mining  operators  to  study  this  phase  of  the  question  in 
order  that  their  developments  may  be  in  line  with  the  work 
of  the   fraternity  throughout   the   world. 

Electricity  is  used  both  direct  and  alternating  at  vari- 
ous pressures;  low,  :^00  volts  and  under;  medium,  300  to 
600  volts;  high,  600  to  3,000  volts;  extra  high,  over  3,000 
volts.  The  pressure  to  be  chosen  depends  entirely  upon 
the  conditions,  and  the  question  of  installation  for  the  vari- 
ous pressures  is  also  a  particular  problem.  In  gaseous  coal 
mines,  extra  precautions  are  necessary  and  the  location  of 
electric  apparatus  fed  by  the  higher  voltages  must  l)e  ar- 
ranged in  accordance  with  supplies  of  fresh  air.  etc.  There 
are  some  places  in  mining  operations  where  no  insulation 
should  be  allowed  whatever  upon  the  wires,  so  that  these 
conductors  will  be  treated  with  the  respect  which  they  de- 
serve; the  deterioration  of  ordinary  insulations  overhead 
causes  a  needless  risk. 

Isolated  Equipments  Often  Inefficient 
Where  there  arc  a  large  number  of  isolated  pcjwcr 
equipments,  many  of  these  will  be  found  operating  at  in- 
efficient low  loads,  while  others  will  be  found  to  be  over- 
taxed. By  installing  one  large  power  plant,  the  load  u])- 
on  it  can  be  maintained  fairly  constant  which  tends  to 
efficiency,  and  besides  a  smaller  total  power  equipment  will 
be  called  for.  The  power  generating  units  may  be  cho>en 
in  large  sizes,  cutting  down  the  cost  per  unit  of  power,  and 
giving  much  better  efficiencies  than  is  obtain.-ible  in 
smaller  units.  In  this  way  reliability  is  secured,  pressures 
are  maintained  constant,  and  bye-products  may  be  used  _ 
which  are  now  being  wasted  in  the  various  small  plants. 
\o  better  illusfralifin  of  what  can   be  done  in   the  electrical 


ilistribution  of  power  can  be  shown  tlian  in  the  modern 
electrical  street  railway,  where  one  large  and  efiicient  power 
house  distributes  llexibly,  and  comparatively  efficiently, 
power  to  a  large  number  of  small  power  consumers  operat- 
ed by  unskilled  help.  The  reliability  of  the  modern  street 
railway  shows  what  can  be  obtained  in  this  way.  It  is  ex- 
ceedingly encouraging  to  notice  how  mine  operators  and 
managers  have  been  quick  to  adopt  these  new  methods  of 
transmission  and  operation.  Many  of  the  large  mines  in 
Nova  Scotia  are  now  electrically  operated  and  others  are 
changing   from   steam   to   electric   control. 

The  Advantages  of  the  Turbine 

When  a  large  power  plant  is  undertaken  tor  mining 
operations,  the  current  used  will  almost  certainly  be  three- 
phase,  alternating  current,  25  or  60  cycles,  with  slight  varia- 
tions either  way.  If  steam  is  used  for  the  prime  movers, 
high  pressure  steam  turbines  working  to  a  low  vacuum 
would  be  installed,  and  a  certain  amount  of  superheat  would 
likely  be   called  for. 

The  efficiencies  of  turbines  as  compared  with  steam  en- 
gines in  large  sizes  is  very  apparent  as  seen  in  figure  1. 
which  shows  curves  illustrating  this  comparison.  Small 
units  without  superheat  will  call  for  about  21  lbs.  of  water 
per  kilowatt  hour  output;  under  better  conditions  this  may 
be  decreased  to  18  lbs.  per  kilowatt  hour  output  of  the  gen- 
erators. In  larger  turbines  with  higher  pressure  steain  and 
without  superheat,  the  water  rate  can  be  reduced  to  1.5  lbs. 
per  kilowatt  hour  output  at  the  terminals  of  the  generator, 
whereas,  a  reciprocating  engine  of  this  capacity  will  call 
for  17  to  20  lbs.  at  least  per  kilowatt  hour  output.  The 
largest  turbines  with  200  lbs.  gauge  pressure,  125  degrees 
of  superheat,  and  2y-in.  vacuum,  show  water  rates  under  13 
lbs.  per  kw.h.  generator  output  and  this  is  maintained 
throughout  from  large  changes  of  load,  a  point  of  great  im- 
portance  in   some   plants. 

When  units  of  any  considerable  size  are  called  for,  the 
space  and  cost  of  reciprocating  engine  driven  units  make 
such  an  installation  almost  prohibitive.  Fig.  2  shows  com- 
parative dimensions  of  1,500  kw.  Corliss  engine  and  a  1,500 
kw.   vertical    turbine;    the    advent   of   the    steam    turbine    has 


Fig.  4.     IndiKtion  Motor. 

entirely    changed    the    art      of      power    generation    in    steam 
plants. 

In  some  jilaces  reciprocating  steam  engine  units  are 
already  installed  in  central  ]>ower  plants,  or  there  may  be 
available  large  quantities  of  exhaust  steam  now  being  wast- 
ed. In  this  case,  the  steam  may  be  taken  slightly  above 
atmospheric  pressure  and  used  through  the  low  pressure 
liirbinc,  which  discharges  into  28-in.  vaetunn.  In  the  case 
of  high  i)ressure  reciprocating  engines,  delivering,  say, 
1,000    li.h.p.    when    working    on    steam    pressure    of    150    lbs. 
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ami  exhausting  intn  tlie  air,  anotlier  l.diHi  li.i).  can  be  ob- 
taineil  from  the  steam,  approximately,  by  the  use  of  the 
low  pressure  steam  turbine  connected  to  the  engine  ex- 
haust, and  this  can  be  done  without  additional  live  steam 
capacity  In  such  an  installation,  provision  is  generally 
made  fur  the  use  of  some  live  steam  in  the  low  pressure 
turbines,  in  case  the  exhaust  supply  decreases.  Many  such 
plants  are  being  installed  in  Canada  to-day,  and  their  sati^- 
tactiiry    operation   i.s   guaranteed. 

Water  powers  are  of  course  a  splendid  form  of  prime 
supply,  and  a  large  water  plant  distributing  power  to 
various  small  mining  plants  would  be  a  great  boon  to  many 
of  our  properties.  There  is  no  doubt  that  if  such  power 
were  made  available  in  some  sections  of  Nova  Scotia  it 
would  mean  a  revival  in  some  parts  of  the  industry.  In 
most  water-power  stations  the  electric  .c;enerators  are  direct- 
connected  to  the  water  wheel  shafts,  and  may  be  arranged 
either  vertically  or  horizontal,  and  the  power  distributed 
through  a  switchboard  at  a  pressure  suitable  for  the  work 
in  hand.  In  some  cases  it  is  stepped  up  through  transform- 
ers to  higher  pressures,  and  in  other  cases  it  is  used  at  the 
same  pressure  as  generated. 

Gas  Engines  are  Applicable 
There  are  other  forms   of  prime  movers,   too.     In  some 
cases    gas    engines    are    very    applicalile,    but    in    many    cases 
steam    or   water   power   will    be    found   to   be    more    suitable: 


Fig.  5. — Motor  Driven  Plunge  Pumps. 

the  economy  of  the  gas  engine  per  pound  of  coal  is  splendid, 
and  when  installed  under  proper  conditions,  it  is  a  valuable 
asset  for  the  generation  of  power. 

If  the  power  is  to  be  carried  to  any  distance,  it  is  often 
necessary  to  generate  at  a  comparatively  low  voltage,  say 
550  volts,  three-phase,  or  2,200  volts,  three-phase,  and  step 
this  up  to  a  higher  pressure  through  transformers,  \\hen 
the  distance  does  not  exceed  !]/>  miles  2,200  volts  is  very 
often  satisfactory,  and  if  the  motors  are  close  to  the  power 
house,  .')50  volts  or  220  volts  would  be  used.  On  account 
of  easy  c  inversion  from  low  to  high  voltages  and  vice 
versa,  alternating  current  is  nearly  always  used  in  this 
class  of  work;  direct  current  is  sometimes  used  and  men- 
tion will  be  made  of  its  application  later  in  the  paper.  At 
present  in  the  province  of  Nova  Scotia,  various  voltages  are 
used,  such  as  220  volts  and  550  volts,  three-phase,  on  the 
motors  proper,  and  2,200  volts,  6,600  volts,  and  22,000  volts 
arc  used  on  transmissions;  voltages  beyond  these  limits 
are  used  in  the  other  provinces;  these  figures  will  serve  as 
an  indication  of  the  ])ressures  it  is  necessary  to  adopt  under 
varying   conditions. 

The  transformers  for  rai^ing  the  voltage  or  reducin.g  it 
may  be  either  coole<l  with  oil  or  air.  In  some  cases  it  is 
necessary    to    introduce    Clipper    (lipcs    to    circulate    w.'iter    so 


as  to  keep  the  oil  itself  cool  and  radiate  tiie  heat  generalefl 
inside  the  transformer;  the  cases  are  given  a  large  area  for 
the  same  purpose.  Air  cooled  transformers  are  also  used 
as  shown  in  Fig.  3,  the  air  being  forced  under  pressure 
through  ducts  in  the  transformer  core.  The  style  of  trans- 
former  chosen   will    depend    upon    conditions   and   costs;    the 


/^Ed 


Fig.  6. — Ihroe  Stage  Tuibiiie  Pump 

transformer  itself  in   any   case   is   a   highly   efficient   piece   of 
apparatus,    and    as    a    rule    gives   very    little    trouble. 

Value  of  A.C.  Induction  Motor 

In  the  application  of  electric  power  to  the  various  drives 
required  in  a  mine  or  any  surface  workings,  we  are  particu- 
larly fortunate  in  having  the  alternating  current  induction 
motor.  This  is  made  in  various  styles,  but  the  best  known 
and  most  used  type  is  the  so-called  squirrel-cage  motor, 
which  has  no  moving  contacts  or  brushes,  and  carries  no 
high  voltage  in  the  revolving  part.  Fig.  4  shows  a  motor  of 
this  kind.  It  is  essentially  a  constant  speed  machine,  start- 
ed by  an  external  compensator  and  can  be  made  in  various 
speeds,  and  to  suit  various  conditions.  If  necessary  these 
motors  can  be  totally  or  semi-enclosed,  but  it  is  preferable 
to  leave  them  open  if  at  all  possible,  on  account  of  heat 
radiation.  .A  different  style  of  this  motor  is  made  for  vari- 
able speed,  and  in  this  case  a  controller  is  applicable.  Such 
a  machine  is  useful  in  connection  with  fans  requiring  ad- 
justable speeds,  or  in  connection  with  water  or  ore  hoists, 
the  control  in  that  case  being  similar  in  operation  to  a 
street   car   with   one   motor.      Induction   motors   can   be   built 


Fig.  7.  —  Electric  Locomotive  for  Mine  Operations 

in  large  or  small  sizes.  The  induction  motor  is  almost  uni- 
versally applicable  tii  mine  workings,  .ilthou.gh  occasionally 
it  is  necessary  to  use  the  direct  current  motor,  as  where, 
in  connection  with  variable  speed  hoists  and  electric  loco- 
motives, certain  refinements  of  control  and  efficiencies  of 
varying  speeds  call  for  this  design.  I"or  the  operation  of 
fans,  conveyors,  and  ciunpressors,  the  constant  speed  squir- 
rel-cage   induction    motor   is   generally    chosen;    a    synchron- 
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ous  alternating  currciil  motor  is  sometimes  cliosen  to  im- 
prove electrical  conditions  on  the  line,  and  in  the  case  ul 
compressors  running  at  a  steady  load  or  in  any  similar  plant 
that  can  receive  a  fair  amoimt  of  attention,  the  synchronous 
motor  should  be  considered  in  order  to  improve  the  power 
factor  and  regulation  of  the  entire  plant.  These  motors 
can  be  designed  to  give  satisfactory  starting  current  and 
tor(|ue  nn<l  are  meeting  witli  mucli  fnvnr  fnim  mine  oper- 
ators. 

Pumping  Outfits 

In  connection  with  mine  operation,  the  <iuestion  of 
pumping  is  of  supreme  importance.  Plunger  pumps  as 
shown  in  Fig.  5  are  sometimes  geared  to  electric  motors 
and  under  certain  conditions  they  are  the  most  satisfactory 
type;  more  and  more  attention,  however,  is  now  being  paid 
by  mine  operators  to  the  high  grade  turljine  pumps  now 
in  the  market;  they  are  especially  suitable  for  motor  drive, 
as  botli  parts  are  essentially  revolving  machines.  Fig.  6 
shows  such  a  three  stage  turbine  pump.  As  the  design  is 
made  for  very  high  speed  and  low  or  high  heads,  the  equip- 
ment is  light  and  small,  lending  itself  to  installation  in  pits, 
etc.  At  present  there  is  under  consideration  for  a  Nova 
Scotia  mine  a  turbine  pump  to  deliver  800,000  gallons  of 
water  in  twenty-four  hours  under  a  total  head  of  1,550  feet, 
the  speed  being  about  1,400  r.p.m.,  the  voltage  2,000,  and 
the  frequency  50  cycles,  three-phase;  power  required  being 
about  385   h.p.     A   similar  pump  will   handle   800.000   gallons 


Fig.  S.     Electric  Train  Emerging  from  Mine 

of  water  under  1,040  feet  head  with  the  same  electrical  con- 
ditions. The  turbo  pump  does  not  require  attendance  as 
does  the  plunger  pump  and  if  properly  installed  can  oper- 
ate on  one  lift  or  from  one  level  where  two  plunger  pumps 
would  have  to  be  installed  at  different  levels,  nn  account 
of  the  pressures  involved. 

Electric  Iraulagc  of  ore  or  hoisting  of  water  calls  for 
considerable  attention  and  design.  Electric  locomotives 
can  be  used  when  the  grade  is  not  excessive.  These  arc 
made  in  various  weights  and  styles,  and  as  a  rule  are  oper- 
ated by  direct  current,  see  Fig.  7.  Occasionally  where  no 
trolley  is  available,  a  cable  is  carried  by  the  locomotive 
when  it  leaves  the  main  slope.  Traction-reel  types  of  loco- 
motives are  also  supplied  where  necessary.  On  the  surface, 
heavy  electric  locomotives  can  haul  very  large  loads  and 
these  can  be  either  alternating  or  direct  current.  Fig.  8 
shows  an  electric  train  emerging,  with  direct  cmrcnl  loco- 
motive supplied  by  current  from   the  iriilky. 

Where   electricity   is   to   replace    large    winding   engine 
the  matter  is  more  serious  and  the  question  of  design  mu-i 
be   carefully   considered.      In    order   to    show   a   saving   with 
electric   hoisting   over   steam    hoi-ling,    it    is    necessary    that 


there  be  a  reduced  consumption  of  coal  under  the  boilers 
per  ton  of  ore  hoisted.  It  is  often  hard  Ui  get  a  statement 
lliat  will  take  account  of  all  the  factors,  but  it  is  well  known 
that  the  ordinary  steam  hoisting  engine  is  a  very  inefficient 
device  operating  as  it  does  at  varying  speeds  and  loads 
and    its    elTiciency    being    under    the    conirol    of    an    operator 


Fig.  9. — Motor  Generator  Set  Changes  A.  C.  to  D.  C. 

who,  as  a  rule,  is  unskilled.  It  is  often  impossible  to  take 
advantage  of  higher  grade  of  steam  hoisting  engines  on  this 
account. 

Characteristics  of  Load  Vary 

Where  there  are  several  winding  engines  fed  by  one 
central  electric  power  station,  it  can  easily  be  seen  that  the 
loads  in  different  cases  will  so  overlap  that  a  comparatively 
even  load  will  result  upon  the  power  house,  with  the  added 
result  that  the  boiler  and  engine  capacity  at  that  point  is 
less  than  the  aggregate  of  the  individual  plants.  Again,  as 
the  power  house  units  operate  at  better  efficiency,  economy 
can  be  shown  in  this  connection.  High  pressures, 
superheat,  and  low  vacuum  can  be  introduced  into 
one  central  power  station  where  expert  operators 
can  pay  attention  to  these  details,  which  make  defi- 
nite savings  in  any  plant.  Electric  hoisting  has 
been  thoroughly  developed  and  is  no  longer  a  matter  of 
experiment;  it  is  necessary,  however,  to  use  that  style-  of 
electric  hoisting  which  is  most  suitable  for  particular  con- 
ditions.    In  order  to  obtain  variable  speed  and  close  control. 


■'■■ig.  10.  -  I'lxtra  Heavy  Fly-W'liecl  for  licgiilalion 

il  is  often  necessary  to  resort  to  direct  eurieiU,  even  when 
ilie  prime  source  of  power  is  alternating,  hi  ihi-,  case,  an 
alternating  current  motor  drives  a  direct  current  generator 
furnishing  the  necessary  electric  power,  I'ig.  II.  In  order  to 
decrease    the    load    fluctuations   on    the    central    power    plant 
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and  afford  better  regulation,  tiy  wheels  with  extra  heavy 
rims  are  sometimes  used  as  shown  in  Fig.  10.  Where  the 
slope  is  long,  and  the  speed  fairly  constant,  Hy  wheels  may 
not  be  of  any  decided  advantage  and  special  styles  of  direct 
current  field  control  are  resorted  to  in  order  to  make  the 
start  and  stop  less  apparent  at  the  central  station.  Storage 
batteries  and  cotnpressed  air  are  also  used  as  auxiliaries  to 
even  up  the  load  curve.  It  is  interesting  to  note  at  the  time 
of  writing  this  paper  that  one  of  the  largest  Nova  Scotia 
coal  mines  is  superseding  its  steam  hoists  by  electric  hoists, 
operated  from  one  central  power  plant,  where  the  economies 
referred  to  are  used  to  best  advantage.  In  this  plant  the 
generators  will  work  at  approximately  2,000  volts  for  some 
slopes,  the  power  will  be  increased  to  6,600  volts  for  over- 
head transmission  to  the  slope  and  will  be  stepped  down 
again  to  a  pressure  of  about  2,000  volts,  which   will   be  car- 


ried in  the  mine  for  the  operation  of  turbine  pumps,  and  at 
the  surface  for  the  operation  of  hoists,  etc.  It  is  likely  that 
the  plant  referred  to  will  take  advantage  of  superheated 
steam,  extra  low  vacuum,  and  electrically  driven  auxiliaries. 
Enough  has  been  said  to  show  that  electricity  is  al- 
most universally  applicable  to  mining  operations.  If  our 
mining  engineers  are  careful  in  the  choice  and  installation 
of  these  equipments,  there  is  no  question  whatever  but  that 
there  will  be  an  increasing  and  satisfactory  installation  of 
much  more  electrical  apparatus  and  in  larger  units.  This  is 
particularly  true  in  connection  with  the  saving  of  the  now 
wasted  bye-products.  The.  number  of  accidents  of  an  elec- 
trical nature  in  those  mines  which  have  used  electricity  most 
i.s  reinarkably  small,  which  speaks  well  for  t:ie  adaptability 
as  well  as  for  the  care  which  has  been  taken  in  its  installa- 
tion by  mine  operators. 


iiuiiiiniess    Gettiimg    for     Central 


Many    Problems   to 
Equalizing  the  Load 


be    Overcome -Keeping    Records     Handling    Complaints— 
-Advantage  of  Advertising  -  Much  Depends  on  the  Manager 

By  I.  H.  Wright,  (North  Bay) 


A  review  of  the  history  of  commercial  electricity  would 
require  volumes,  but  it  would  be  squeezed  into  as  many 
years.  And  to  relate  the  experiences  of  the  manager  dur- 
ing that  short  period  would  require  quite  as  many  volumes. 
The  poor  fellow  had  to  deal  with  all  phases  of  the  question. 
Indeed,  he  prepared  himself  for  the  worst  when  it  was 
whispered  around  that  six  phases  would  be  the  standard  for 
generators  and  general  distribution.  His  best  efforts  were 
almost  wholly  given  up  to  the  operation  of  the  plant,  always 
confident  that  if  he  kept  the  system  in  good  running  order 
it  would  yield  a  good  return  to  the  investors  "somehow." 
He  expected  business  to  gravitate  in  the  direction  of  his 
office,  as  it  were,  and  why  not?  Theirs  was  the  only  elec- 
tric plant  in  the  community  and  the  people  simply  could  not, 
so  he  argued,  do  without  electrical  service.  Even  electrical 
journals  devoted  their  valuable  space  almost  exclusively  to 
engineering  problems  and  to  electrical  generating  and  con- 
trolling apparatus.  The  same  atmosphere  prevailed  where- 
ever  electrical  conventions  were  held.     But  that  day  is  past. 

A  marked  change  is  evident  in  the  methods  and  attitude 
of  the  central  station  manager.  So  far-reaching,  indeed,  has 
this  marvellous  and  ever-increasing  trade  become  that  it  is 
felt  even  in  the  very  bowels  of  the  earth,  where  the  output 
of  mineral  wealth  is  dependent  upon  the  cost  and  supply  of 
electricity.  Even  the  farmer  is  recognizing  the  value  of 
the  unseen  power  which  moves  the  wheels  of  industry,  now 
a   household  word  throughout  the  civilized  world. 

Secret  of  Increasing  Business 

As  the  engineering  problems  have  been  met  and  over- 
come, thanks  to  the  untiring  efforts  of  our  schools  of 
science,  the  manager  now  finds  it  possible  to  direct  his  at- 
tention to  the  market  for  his  product.  It  is  of  value,  there- 
fore, that  we  pause  and  look  carefully  into  some  of  the  main 
features  which  hold  the  secret   to   increased  business. 

The  same  general  principles  underlying  successful  sell- 
ing of  merchandise  apply  with  equal  force  to  the  electrical 
trade,  viz.,  good  service  and  good  business  methods.  The 
former  can  be  obtained  if  the  money  is  in  the  treasury,  but 
if  such  funds  are  lacking  it  is  probably  due  to  want  of  con- 
fidence iin  the  part  of  the  shareholders  in  the  possibilities 
of  the  plant.  Such  is  often  the  lot  of  the  manager,  but 
it  is  his  opportunity  to  convince  them  by  sane  arguments  that 


the  business  can  be  obtained  if  the  proper  methods  are  follow- 
ed. Very  often,  however,  poor  service  is  due  to  indifference  on 
the  part  of  the  manager  himself.  It  is  deplorable  to  see 
evidences  throughout  the  country  of  neglect  on  the  part  of 
the  manager  in  this  regard.  There  is  nothing  perhaps  of 
greater  importance  in  the  home  or  place  of  business  than 
light,  heat  and  power.  At  one  time  electric  service  was 
looked  upon  as  a  luxury  to  be  enjoyed  by  a  few.  To-day, 
It  is  a  necessity  everywhere.  Since,  as  a  rule,  the  public  is 
dependent  upon  one  central  station  in  a  community  for  its 
electrical  necessities,  the  manager  cannot  be  excused  who 
shirks  his  obligations  to  the  public  dependent  upon  him  for 
good  service.  Indeed,  failure  in  this  respect  often  spells 
failure  in   the  company's  annual  statement. 

The  second  essential  in  the  success  of  building  up  a 
central  station  load  involves  many  problems.  It  has  to  do 
with  the  frank,  open  methods  and  business  tact  of  the  man- 
ager who  instils  that  same  attitude  towards  the  public,  in 
the  men  under  him  who  have  to  do  especially  with  the  con- 
sumer. It  should  be  their  aim  to  inspire  confidence  and  pro- 
mote good  feeling.  This  can  be  accomplished  in  many  ways 
but  the  chief  among  them  points  in  the  direction  of  the 
.  staff  in  the  office  and  the  system  of  keeping  records.  How 
often  the  accountant  realizes  his  helplessness  in  his  efforts 
to  convince  the  customer  that  the  account  as  rendered  is 
absolutely  correct  and  still  more  distressed  is  he  when  he 
knows  in  his  own  heart  that  there  is  room  for  doubt  be- 
cause of  the  system  of  keeping  records  in  the  office.  This 
lack  of  confidence  often  finds  its  way  into  the  minds  of  the 
shareholders,  because  of  the  incompleteness  of  the  manager's 
annual  statement.  Construction  accounts  and  operating  ex- 
penses often  conflict,  leaving  the  auditor  astride  the  fence 
in   closing  the   books   for  the  year. 

Method  of  Handling  Complaints 
Next  in  importance  to  the  .system  of  keeping  records,  is 
the  method  of  handling  complaints.  While  it  is  true  there 
are  chronic  kickers  in  every  community,  it  is  equally  true 
that  there  are  those  who  have  just  cause  for  complaint,  an.l. 
a  manager  cannot  afford  to  overlook  or  appear  to  neglect 
the  customer's  grievance.  It  should  he  sifted  to  the  bot- 
tom, and  whether  he  is  satisfied  with  the  decision  of  the 
manager  or   not,   it  will   be   found   that   little   will   be   heard 
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fioni  others  concerning  the  man  witli  llie  grievance.  I'er- 
haps  the  companies  in  general  have  not  yet  recognized  the 
value  of  a  systematic  campaign  against  dissatisfaction 
amongst  their  consumers,  hul  it  is  evident  that  Hamilton  is 
awake.  Like  most  other  public  service  corporations,  the 
Hamilton  Electric  Light  and  Power  Company  has  had  its 
share  of  complaints  which,  while  not  more  than  ordinary, 
nevertheless  meant  dissatisfied  customers  and  llu-  possi- 
bility of  their  becoming  users  of  other  commodities.  To 
get  at  the  bottom  of  these  complaints  a  house  to  house  cam- 
paign was  decided  upon,  because  by  this  means  the  company 
could  get  in  touch  with  the  tenants  of  every  house,  Hat,  etc., 
where  electricity  could  be  used,  a.-^certain  the  grievances  of 
its  present  customers,  and  in  addition  lind  out  why  tenants 
were    using   other   commodities    in    preference    to    electricity. 

Six  men  were  considered  a  large  enough  staff  for  the 
work  of  canvassing  Hamilton  with  its  population  of  75,000, 
and  these  were  thoroughly  informed  on  the  company's  policy. 
I'^or  the  first  few  days  the  men  stayed  out  only  a  few  hours 
and  the  rest  of  the  day  was  given  over  to  sessions  in  which 
the  complaints  and'  questions  (out  of  the  ordinary)  each 
man  had  received  were  discussed.  In  addition  to  special 
calling  cards,  the  canvassers  were  furnished  with  report 
blanks,  and  a  special  number  of  the  company's  monthly 
publication,  the  Electrical  Bulletin,  whicli  in  addition  to 
short  articles  on  complaints  and  co-operation,  had  informa- 
tion regarding  rates.  The  canvassers  in  all  their  calls  dealt 
directly  with  the  man  or  woman  of  the  house,  and  not  with 
servants,  housekeepers,  etc.  This  oftentimes  necessitated  an 
extra  call  or  a  trip  to  the  office  of  the  man  of  the  house. 

A  few  days  after  the  campaign  started,  newspaper  re- 
porters were  apprised  of  the  fact,  with  the  result  that  the 
issues  of  that  day  contained  front-page  articles  on  the  ef- 
forts the  company  was  making  to  satisfy  all  its  customers, 
etc.  The  canvass  worked  well  and  the  canvassers,  although 
tliey  made  only  one  call,  closed  contracts  daily. 

The  complaints  of  the  customers  were  given  special  at- 
tention. .\  letter  was  immediately  sent  to  the  customer 
stating  that  a  representative  had  reported  his  complaint  and 
that  it  would  receive  immediate  attention.  The  complaint 
was  then  turned  over  to  the  proper  department  and  thor- 
oroughly  investigated.  Where  the  complaint  was  based  on 
a  high  bill  the  meter  was  either  tested  or  changed,  as  seemed 
advisable.  A  letter  was  then  sent  giving  the  results  of  the 
investigation  and  stating  what  had  been  done  to  improve 
the  service,  etc.  Other  complaints  were  looked  after  in  the 
.same  thorough  manner,  as  it  was  realized  that  if  complaints 
are  made  and  not  properly  investigated  it  works  against  the 
company. 

By  investigating  the  different  complaints  and  improving 
the  service  in  some  places  the  company  made  many  good 
friends  and  found  that  taken  altogether  the  house  to  house 
canvass,  with  i)r<)ni])t  attention  to  complaints,  \va^  the  best 
advertising. 

How  to  Get  New  Business 
Successful  methods  of  taking  care  of  complaints  help 
to  hold  the  business  we  have,  but  other  methods  must  be 
employed  to  get  the  business  we  never  had,  and  this  brings 
us  face  to  face  with  the  rate  question.  This  subject  has 
probably  received  more  discussion  through  the  press  and  on 
the  platform  than  that  of  any  other  question  touching  upon 
getting  business.  At  the  last  convention  of  the  Canadian 
Electrical  Association  two  very  able  papers  were  presented 
on  making  rates  but  the  discussion  which  followed,  while 
instructive,  only  tended  to  justify  the  deep  seated  convic- 
tion that  each  company  must  work  out  its  own  salvation, 
using  the  general  data  at  their  disposal  to  suit  local  con- 
ditions. One  thing  is  apparent  however,  that  a  variety  of 
rales  must  be  decided  upon  if  we  would  gel  all  the  business 


possible  in  any  comnumily.  'I'he  chief  factor  to  be  consid- 
ered in  making  rates  is  the  peak  load.  It  is  clear  that  un- 
less a  company  is  developing  a  load  under  a  decided  disad- 
vantage, energy  can  be  profitably  sold  ofif  peak  at  a  very 
much  lower  figure  that  that  sold  during  the  hours  of  max- 
imum demand.  'J'his  off  peak  load  is  found  in  all  parts  of 
the  community. 

.\o  field  ofifers  such  splendid  jjcjs^ibilitic-s  for  develop- 
ment as  the  residential  sections  where  not  so  very  long 
ago  the  companies  feared  to  tread.  Here  the  electric  iron 
takes  the  lead.  Toasters  come  second  in  demand  while 
the  disc  stove,  water  heaters  and  the  variety  of  cooking 
utensils  find  a  ready  sale.  There  is  also  a  growing  demand 
for  small  motors  to  operate  washing  machines,  sewing 
machines,  etc.,  and  it  is  not  surprising  to  see  how  rapidly 
the  vacuum  cleaner  is  finding  its  way  into  many  homes. 
Then  again  in  the  commercial  district  there  is  little  <lifti- 
culty  in  introducing  the  tailor  iron  for  all  kinds  of  pressing. 
Water  heaters  are  a  great  convenience  in  barber  shops,  etc., 
and  small  motors  are  finding  their  way  into  butcher  shops, 
ice  cream  and  refreshment  booths,  etc.  These  and  many 
other  useful  appliances  can  be  introduced  by  carefully  ob- 
serving the  wants  of  our  customers.  As  this  article  is  being 
written  the  writer  is  inspired  by  the  melodious  sounds  from 
a  piano  operated  by  a  motor  across  the  way. 

Day  Load  Depends  on  the  Rate 

But  success  in  obtaining  this  much  desired  day  load 
is  largely  dependent  upon  the  rate.  How  are  we  going  to 
make  a  rate  sufficiently  low  to  induce  the  residential  section 
to  use  these  useful  and  labor  saving  appliances?  The 
Hydro  towns  have  been  largely  under  the  influence  of  the 
Ontario  Commission  and  while  the  rates  generally  adopted 
are  likely  to  work  out  satisfactorily,  it  is  more  difficult  for 
a  company  to  institute  the  stand-by  charge  system  because 
they  are  bound  to  recognize  public  opposition  in  "paying 
something  for  nothing,"  as  they  interpret  it.  Every  man- 
ager has  doubtless  been  more  or  less  successful  in  the  adop- 
tion of  a  bright  idea  of  his  own.  It  would  seem  however, 
that  private  companies  must  let  the  public  get  accustomed 
to  the  stand-by  charge  system  through  the  influence  of  the 
Ontario  municipal  hydro-electric  plants  and  in  the  mean- 
time   we   might   take    a   middle   course. 

Two   Classes  of  Customers 

This  has  been  carried  out  satisfactorily  in  the  writer's 
experience.  The  residential  consumers  were  divided  into 
two  classes,  viz:  "the  night  consumer"  and  "the  day  and 
night  consumer."  The  former  class  represents  consumers 
of  current  not  on  record  as  having  in  use  an  electric  iron, 
hence  the  current  consumed  by  them  was  considered  peak 
load  business.  The  latter  class,  while  using  current  on  the 
peak  also  use  off  peak  hence  we  considered  them  deserving  of 
encouragement  and  decided  to  adopt  a  preferential  rate. 
For  both  classes  we  adopted  a  basic  rate  of  l.'i  cents  per  kilo- 
watt and  allowed  a  discount  to  the  night  consumer  of  10 
per  cent,  for  cash  in  ten  days,  accounts  payable  monthly. 
To  the  "night  and  day"  consumer  we  charged  the  same  rate 
as  to  the  night  consumer  Init  only  nn  the  first  ten  kilowatts. 
This  we  predetertnined  to  be  a  good  average  monthly  con- 
sumption of  current  in  residences  during  the  night  of  max- 
imum demand.  Hence  a  charge  of  l.'i  cents  with  10  per 
cent,  off  giving  us  I'.i'/i  cents  per  kilowatt  would  also  take  the 
place  in  a  sense,  of  the  so-called  stand-by  charge.  Upon 
,ill  current  over  10  kilowatt  we  allowed  a  discount  of  40  per 
cent.,  making  a  net  rate  of  !)  cents. 

The  decided  preference  in  favor  of  the  "night  and  day" 
consumer  had  the  desired  effect.  It  introduced  electric 
irons  in  many  homes  without  the  aid  of  an  agent  and  was 
more   effective   than   any   other   indirect   method   adopted    for 
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tlic  iiitroductiuii  of  electrical  appliances.  ()t'  cuurse  local 
conditions  might  permit  of  a  larger  discount  that  that  shown 
l;ere  and  if  that  is  possible  there  should  be  no  hesitation 
in  giving  the  consumer  every  encouragement  to  use  more 
current  off  peak. 

Cooking  by  electricity  by  means  of  an  electric  range 
demands  a  special  service  line  and  being  off  peak  for  the 
most  part,  is  receiving  more  or  less  attention  by  central 
stations.  The  Hughes  Electric  range  made  in  Chicago  has 
liroven  to  be  a  good  competitor  where  gas  is  available  and 
under  favorable  conditions  current  can  be  sold  at  :<  cents 
per  kilowatt.  Other  makes  of  ranges  no  doubt  are  procur- 
able which  are  as  serviceable  but  the  one  mentioned  is  re- 
liable and  reasonable  in  price.  Of  course  a  special  meter 
should  be  installed  of  large  capacity  and  placed  in  such  a 
position  that  the  customer  can  see  what  it  is  costing  for  the 
different   foods   cooked. 

Ofl-Peak  Business  in  Commercial  Districts 

To  develop  off-peak  business  in  the  commercial  dis- 
tricts would  only  seem  feasible  bj^  the  introduction  of  a 
scale  of  discounts  according  to  the  amount  of  current  used 
ill  any  one  month,  using  a  basic  rate  which  could  be  the 
same  as  that  adopted  for  the  residential,  viz:  15  cents  per 
kilowatt  hour.  The  following  discounts  have  proven  satisfac- 
tory : 

From  1  to  :i()  kw.  a  discount  of  lyi  cents  per  kw.  hour; 
:il  to  45  kw.  a  discount  of  2  cents;  from  40  to  GO  kw.  a 
discount  of  2^  cents;  from  HI  to  75  kw.  a  discount  of  o 
cents;  from  76  to  '.lO  kw.  a  discount  of  SJ^  cents;  from  91 
to  105  kw.  a  discount  of  4  cents;  from  106  to  120  kw.  a 
discount  of  4jX  cents;  from  121  to  150  kw.  a  discount  of 
4^4  cents;  from  151  to  180  kw.  a  discount  of  5  cents;  from 
181  to  200  a  discount  of  514  cents;  201-200  and  over  a  dis- 
count  of  55/^   cents. 

By  adopting  such  a  scale  of  discounts  we  obviate  the 
necessity  of  a  two  rate  meter.  Usually,  however,  heavy 
tailor  irons  and  apparatus  demanding  large  heating  current 
require  a  special  meter  and  a  special  rate  is  necessary  run- 
ning from  9  cents  down  to  4  cents,  depending  upon  the  de- 
mand. A  basic  rate  of  10  cents  with  discounts  for  this 
class  is  recommended. 

Consult  With  Experienced  Engineer 

Power  business  while  ol)tainable  in  ever}'  town,  require? 
special  consideration  and  oftentimes  the  best  proposition 
can  be  worked  out  with  the  co-operation  of  a  consulting 
engineer.  Local  conditions  govern  the  rates  to  such  an 
extent  that  the  subject  can  only  be  touched  upon.  Methods 
of  producting  power  other  than  by  electricity  and  the  na- 
ture of  the  business  solicited  have  everything  to  do  with 
the  basi?  upon  which  the  contract  can  be  closed.  We  are 
all  more  or  less  familiar  with  tlu-  variety  of  rates  now  gen- 
erally adopted.  Xotwithstanding  this  fact  a  glance  at  the 
central   station   meters   discloses   the   drop  in   power   demand 


between  eight  in  the  morning  to  four  in  the  afternoon.  It 
would  appear  that  we  have  not  yet  perfected  the  art  of  get- 
ting all  the  power  business  in  any  community.  Perhaps  we 
are  following  the  well  trodden  path  too  closely  instead  of 
e.xploring  the   many   untried   theories. 

Advertising  is  Effective 
Whatever  the  possibilities  may  be  for  increasing  the 
station  load,  we  must  employ  every  conceivable  method  to 
discover  where  it  is  and  one  of  the  most  effective  means 
is  found  in  advertising.  Tp  advertise  well  costs  more  than 
the  power  production  very  often,  but  it  is  as  needful  in  the 
small  central  station  business  as  in  the  large  cities.  Com- 
mercial houses  have  proven  that  the  large  bill  posters  pay 
the  best,  but  lack  of  co-operation  on  the  part  of  companies 
prevents  individual  stations  from  adopting  the  posters  with 
large  illustrations  which  beyond  a  doubt  bring  the  most 
business.  Their  cost  makes  this  method  prohibitive.  A  less 
costly  method  has  proven  very  effective  in  the  use  of  cotton 
in  two  widths  and  about  thirty  feet  in  length  upon  which 
the  advertising  matter  is  painted.  This  style  of  sign  can 
be  made  very  attractive  and  lasts  as  long  as  is  desirable, 
because  illustrated  signs  should  be  changed  about  twice  a 
year.  By  erecting  the  sign  on  the  side  of  a  large  building 
or  stretching  on  four  or  six  stretches  of  wire  secured  to  two 
posts,  one  at  each  end  of  the  sign,  it  will  last  four  months 
in  all  kinds  of  weather.  It  should  be  noted  of  course  that 
the  sign  is  illuminated  at  night  by  lamps  hidden  from  the 
line    of    vision    by    means    or    reflectors. 

\'ery  profitable  advertising  can-  be  carried  on  from 
month  to  month  with  the  splendid  illustrated  circulars  sup- 
plied by  the  manufacturers  of  electric  heating  goods  and 
apparatus.  The  Canadian  General  Electric  Company  for 
instance  are  awake  to  the  splendid  possibilities  in  this 
method.  These  illustrated  pamphlets  can  be  mailed  with 
correspondence  and  with  the  monthly  accounts  as  well  as 
furnishing  the  canvassers  for  business  with  sufficient  to  in- 
troduce the  particular  articles  being  pushed.  Advertising  is 
certainly  profitable,  but  there  is  no  better  method  of  increas- 
ing the  central  station  load  than  that  of  personal  contact 
with  the  customer.  It  is  more  effective  becauce  no  argu- 
ment is  lost  and  an  opportunity  of  answering  every  ques- 
tion and  meeting  every  objection  is  afforded.  We  cannot  af- 
ford to  stop  there  however.  We  must  press  the  question 
to  a  finish  by  offering  to  send  the  goods  on  trial  and  if  we 
obtain  his  consent  in  this  particular,  the  goods  in  nine  cases 
out  of  ten  can  be  considered  sold.  Numerous  other  methods 
have  been  adopted  with  equal  success  but  these  have  been 
well  tried  and  it  remains  for  the  central  station  manager 
to  hammer  away,  knowing  that  he  has  the  best  and  the 
people  need  it.  in  fact  must  have  it.  .\nd  as  he  thinks  of  his 
success  here  and  there,  he  is  encouraged  with  the  thou.ght 
that  "every  little  bit  added  to  what  wc  ba\  e.  makes  a  little 
bit  more." 


Oparatiinig  CiuirYes  ©f  Low  Pressure  TiLirbio( 


The  accompanying  curves  in  connection  with  the  low 
pressure  exhaust  steam  turbine  installation  in  Regina  will 
be  of  great  interest.  In  our  April  issue  we  reproduced  load 
curves  of  this  engine  and  described  the  Regina  installation. 
There  are  two  steam  units,  a  22%  inch  by  :>()  inch  Corliss 
type  connected  to  a  :iO0-kw.  generator  and  an  11-inch  and 
20  by  14  inches  Ideal  type  connected  to  a  100  horse-power 
.generator  as  well  as  a  9  in.  by  9  in.  Sturtevant  which  oper- 
ates the  condensing  outfit. 


The  turbine  is  installed  to  take  the  exhaust  either  of  the 
:iOO  kw.  engine  alone,  the  exhaust  of  the  steam  driven  con- 
denser, the  exhaust  of  the  100  kw.  unit  and  condenser  the 
exhaust  of  both  engines  and  condenser  or  the  exhaust  of  any 
engine  may  be  supplemented  by  live  steam  from  the  boiler 
or  tin  turbine  may  be  operated  on  live  steam  alone  wired 
down   10  inlet  pressure. 

Curve  .\  shows  the  lot;iI  output  from  the  low  pressure 
turbine  and  from  the  :iOO  kw.  engine  and  condenser  all  oper- 
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ating  together.  Curve  B  shows  the  total  output  with  the 
300  kw.  engine,  the  100  kw.  engine  and  the  condenser  oper- 
ating through  the  low  pressure  turbine.  Curve  C  shows  the 
low  pressure  turbine  output  operating  on  live  steam  re- 
duced to  inlet  pressure.  Curve  D  shows  the  total  output 
100  kw.  engine  and  condenser  exhausting  through  low  pres- 


■roo    t<.w. 


sure  turbine.  Curve  E  shows  turbine  output  alone  operate 
ing  on  exhaust.  Curve  F  shows  inlet  pressure  on  turbine  for 
turbine  load;  steam  pressure  150  lbs.  gauge,  100°  F.  superheat, 
vacuum  average  28.5  inches  referred  to  30-inch  barometer. 
For  the  above  information  and  curves  we  are  indebted  to  Re- 
gina's   city  electrician,    Mr.   E.   VV.    Bull. 


FlaM 


The  town  of  Brockville  has  recently  placed  in  service 
a  steam  operated  electric  plant  for  its  municipal  purposes, 
for  sale  of  power  for  industries,  and  for  domestic  uses. 
This  town  owns  and  operates  all  its  public  utilities,  includ 
ing  water  supply,  coal  gas.  and  electricity;  these  three 
services  are  controlled  by  one  Commission,  lately  estab- 
lished, and  the  results,  in  quality  of  service  and  financial 
returns,   have   proven   the   wisdom   of   the   whole   project. 

The  electrical  and  gas  interests  were  bought  by  the 
town  from  private  owners  in  1900,  and  until  1911  were  oper- 
ated by  the  Brockville  Light  and  Power  Department.  This 
Commission  merged  with  the  waterworks  department  this 
year,  when  the  new  steam  electrical  plant  was  completed 
occupying  a  new  building  joined  to  the  waterworks,  and 
supplied  with   steam   from   their  joint  boiler  plant. 

The  new  station  suijplies  24-hour  power,  in  place  of 
the  former  night  load  only,  and  instead  of  the  original  two- 
phase  system,  three-phase  current  is  supplied.  The  water- 
works and  power  house  are  built  on  the  north  bank  of 
the  St.  Lawrence  river,  a  short  distance  east  frcmi  llu-  conlrc 
of  the  town.  The  former  electric  plant  wa^  placed  aboiit 
one   mile   west   of  the   new   plant. 

In  order  to  reduce  the  tire  risk  of  additional  buildings 
in  the  vicinity  of  the  waterworks  station,  the  power  house 
has  been  constructed  entirely  of  fireproof  materials;  there 
being  no  wood  used  in  any  place.  The  boiler  cqui|)nK-nt 
consists  of  four  boilers,  with  provision  for  iwo  uKpn-  ulti- 
mately. Two  steam  mains  are  used,  one  direct  to  the  pumii- 
ing  plant,  and  one  to  the  electrical  plant;  the  former  beinj; 
a  5-inch,  and  the  latter  a  '.)-inch  main.  Cnal  i^  iran-ferred 
from  vessels  at  the  waterworks'  wharf,  and  >liired  in  a 
steel  shed,  alongside  the  lioiler  house;  all  coal  is  weighed 
on  the  barrows,  between  the  storage  shed  and  the  boilers. 
Mechanical  stokers  and  forced  drafts  are  used  on  the 
boilers.  The  boiler  breeching  is  made  of  ^-inch  sheet 
steel,  in  circular  and  rectangular  sections,  reinforced  with 
angle  irons. 


The  chimney,  built  for  the  new  electrical  plant,  was 
erected  in  the  summer  of  1910,  by  the  Kellogg  Company, 
of  New  York.  A  massive  octagonal  concrete  base  extends 
downward  from  the  floor  line  to  the  rock,  approximately 
12  feet  below,  and  the  brick  base  of  the  chimney  extends 
twenty  feet  above  the  floor  line.  A  special  hollow  radial 
brick,  with  corrugated  faces,  is  used  above  the  base,  to 
the  full  height  of  125  feet.  An  inside  shell  of  firebrick, 
thirty  feet  in  height,  extends  above  the  flue  opening,  and 
makes  an  inside  diameter  of  5^4  feet.  Iron  ladder  rungs 
are  embedded  on  the  brick  inside  the  chimney,  reaching 
from  the  floor  to  the  top. 

The  engines  are  of  the  enclosed  vertical  compound, 
double   crank  high   speed   type,   with   high   overload  capacity. 


Exterior  Brockvilk"  I'owor  Building. 

and  operate  with  jet  condensers,  giving  2G  inches  vacuum, 
and  with  a  steam  pressure  of  118  lbs.  at  the  throttle.  The 
engines   were   made   by   the    Helliss   &   Morconi   Company,   of 
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Diagram  Showing  Layout  of  Hrockville's  New  Power  House. 


Birniingliani.  England,  ami  were  supplied  by  Messrs.  Laurie 
&  Lamb,  Montreal.  A  particular  feature  of  these  engines 
is  the  forced  lubrication  system,  each  engine  having  oil 
pumps  circulating  a  flood  of  oil  in  all  moving  parts.  An- 
other feature  is  the  combined  throttle  and  cut-off  govern- 
ing mechanism,  which,  along  with  the  flywheel  effect  of 
the  rotor  with  a  separate  flywheel  on  the  shaft  between 
engine  and  generators,  gives  an  extremely  sensitive  speed 
regulation.  The  engines  have  a  full  complement  of  acces- 
sories, such  as  separators,  water,  waste  and  oil  traps,  in- 
dependent steam  valves,  pressure  and  vacuum  gauges,  indi- 
cating  tachometers,   permanent   indicator   connections,   etc. 

riu'  jet  condensers  are  of  the  Knowles  type,  also  sup- 
plied by  Messrs.  Laurie  &  Lamb.  The  condensers  discharge 
directly  into  a  common  hot  well,  which  overflows  to  a 
drain  leading  to  the  river.  .V  separate  l:2-inch  atmospheric- 
exhaust  system,  with  check  valves  on  each  engine  u.xliaust. 
is  auxiliary  to  llic  condenser  lines.  Water  for  condrnser-. 
is   drawn    straiglit    from    the   river. 

The  steam  pipinu  m  llie  engine  room  is  c.a-rried  on  :;- 
im-Ii  pipe  >tai)darils,  A  '.l-inc'.i  vertical  separator  is  placed 
on  the  line,  where  the  steam  main  enters  il-.e  engine  room. 
and  is  trapped  to  the  hot  well,  along  with  the  engine  and 
auxiliary  separators.  .All  steam  lines  are  heavily  insulated 
with   cellular  asbestos  wrappings. 

I'he  power  e<iuii>ment  consists  of  three  engine  operated 
generators,  one  of  112  kilowatts  out|)ut,  and  two  of  ^OU  kilo- 
watts output.  The  1 12  and  ;tOO  kilowatt  generators  are 
connected  to  engines  of  l.'iO  and  450  horse  power,  respective- 
ly. Each  generator  is  three-phase,  with  the  full  rated  kilo- 
watt capacity  at  80  per  cent,  power  factor',  with  output  at 
2,300  volts  and  fiO  cycles.  Generators  arc  of  the  rev(dving 
field    type,    with    speed    of   .360   r.p.in,    for    the    300    kw.,    and 


430  r.p.m.  for  the  112  kw.  machine.  .Vrmatures  are  wound 
in  three  slots  per  pole  per  phase,  giving  a  well  distributed 
winding.  Bases  are  connected  directly  to  the  engine  bed 
and    generator    bearings.      The    e.xciters    are    direct    connect- 


lutirior   Urockville    I'jiecl  li,-    I'ower   I'huit. 

ed  to  the  generators,  and  are  of  the  shunt  wound  type, 
each  supplying  the  one  generator  only.  The  generators 
were  supplied  by  the  Swedish  General  Electric  Company, 
through   Messrs.   Kilmer,    fullen    it    P.urnham.   of  Toronto. 

The    switchboard    is      of      nine    panels    of    white    Italian 
marble,   arranged    in    two   sections.      The    main    b<iard    is    set 
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lliisli  with  llic  power  lunisf  i.li\i(liiig  wall,  so  that  all  the 
nicchanisni  is  exposed  in  the  switch  room  behind;  the 
main  board  includes  the  three  generator  panels,  the  record- 
ing instrument  iJanel  (which  includes  integrating  and 
graphic  recording  wattmeter),  ami  the  main  three-phase 
feeder  panels.  The  arc  circuit  switchboard  is  adjacent  to 
the  main  board  and  has  three  panels,  one  for  each  of  the 
three  street  lighting  circuits;  each  of  these  panels  includes 
a  constant   ciwrent   lighting  transformer. 

The  building  is  of  red  granite,  with  concrete  floors  for 
main  floor  and  basement,  and  a  reinforced  concrete  roof, 
supported  on  steel  girders.  Fenestra  window  frames  and 
sash  are  fitted  with  wired  glass,  while  the  doors  are  of 
double  thickness  steel  plate,  in  heavy  iron  frames.  Pilas- 
ters support  a  crane  rail  and  a  5-ton  travelling  crane,  built 
by  the  Wni.  Hamilton  -Company,  of  Peterboro;  the  crane 
is   fitted  with  a  5-ton   Yale   &  Townc   triplex   block. 

The  power  house  is  lighted  by  means  of  eight  twelve 
inch  hemispherical  holophane  globes  in  brass  flanges,  set 
in  a  flat  ceiling,  each  with  three  HO  c.p.  tungsten  lamps 
concealed   above   the   ceiling  with   reflectors.     All   the   light- 


ing, including  basement  and  switch  rooms,  is  controlled 
from   the  lighting  panel. 

Feeders  are  carried  out  under  the  lawn  in  front  of  the 
Ijower  house  in  conduit,  which  rises  on  the  poles  at  the 
street  line.  Due  to  the  change  in  location  of  tlic  power 
house  from  its  former  site,  and  also  due  to  the  change  in 
phases,  the  line  had  to  be  very  carefully  marked  on 
throughout  the  whole  system,  and  the  change  over  was 
effected    without    any    interruption    of   service   whatever. 

Under  full  load  water  rheostat  tests,  all  the  equipment 
showed  that  all  guarantees  for  electrical  and  mechanical 
performance  had  been  more  than  fully  met,  and  a  rigid 
examination  of  all  parts  in  service  revealed  no  defects.  All 
the  equipment  supplied  was  of  commendable  design  and 
workmanship. 

The  construction  of  tlic  power  station  building  was  un- 
dertaken by  the  manager  of  the  department,  Charles  Wil- 
kinson, and  the  materials  and  workmanship  were  entirely 
superintended  by  him.  Mr.  B.  Dillon,  architect,  of  Brock- 
ville,  designed  the  building.  Messrs.  C.  H.  &  P.  H.  Mitchell, 
of  Toronto,  were  the  consulting  engineers  for  the  Commis- 
sion. 


Forest      Prodmcts      ©f 


Extract  from  a  Report  by  H.  R.  MacMillan,  B.S.A., 
M.F.,     Assistant    Inspector    of    Forest     Reserves 


The  total  number  of  poles  reported  as  purchased  in 
Canada  during  I'JO'J  was  358,255.  The  total  value  a't  the 
point  of  purchase  was  .$497,052.  The  purcliascs  in  I'.IO'.)  were 
y2.'.)  per  cent,  greater  than  in  l'J0,8.  The  large  increase  of 
172,448  poles  was  entirely  due  to  an  increase  in  the  purchase 
of  short  cedar  poles  by  the  telephone  and  telegraph  com- 
panies. It  is  for  this  reason  the  large  increase  in  the  pro- 
portion of  short  cedar  poles  used  that  the  average  price  of 
all  poles  used   fell   from  $1.5;i  in   1908  to  .$1.;'.9  in  1909. 

Cedar  is  the  wood  most  frequently  used  for  poles  in 
Canada  as  it  is  practically  the  only  Canadian  wood  grow- 
ing to  a  convenient  pole  size  which  is  cheap,  easily  handled 
and  durable.  There  were  3:JS,:J66  cedar  poles  purchased  in 
Canada  1909,  or  94.5  per  cent,  of  the  total.  Larch  fur- 
nishing 4.5  per  cent,  of  the  total  stands  next  in  the  list. 
The  remaining  2  per  cent,  is  made  up  of  spruce,  Douglas 
fir  and  poles  of  unspecified  species.  The  latter  are,  on  the 
average,  more  expensive  because  a  large  proportion  of 
them  belonged  to  the  higher  length  classes.  Accompanying 
the  great  increase  in  cedar  there  was  a  decrease  in  the  use 
of  larch,  spruce  and  Douglas  fir  for  1909.  Telephone  and 
telegraph  companies  are  the  greatest  users  of  poles.  They 
bought  H'.i  per  cent,  of  the  poles  used  in  1909.  The  use  of 
poles  by  these  companies  was  141.8  per  cent,  greater  in 
1909  than  in  1908.     The  increase  was  all  in  cedar. 

Steam  roads  used  1 1.9  per  cent,  of  the  poles  purchased 
in  1909.  The  demand  from  the  electric  roads,  power  and 
lighting  companies  the  least  important  users,  was  about 
the  same  in  1909  as  in  1908.  They  account  for  about  5.1 
per  cent,  of  the  pole  consumption   in   Canada. 

Where  sufficient  quantities  of  each  species  are  pur- 
chased to  alTord  a  basis  for  value,  as  in  the  20  to  25  foot 
class,  spruce  is  cheapest,  then  cedar,  larch  and  Douglas 
fir;  the  latter  most  expensive.  This  in  itself  would  explain 
the  great  popularity  of  cedar,  for  it  gives,  for  the  money, 
more  service  than  any   of  the   other  woo<ls  used. 

The  prices  paid  for  poles  ranged  from  79  cents  each, 
for  .spruce  poles,  20  to  2r>  feet  long,  to  $0."  1  each  paid  for 
poles  of  unspecified  species  41   feet  long  and  over.     In  evry 


length  class  nearly  all  the  poles  arc  cedar.  Spruce  also  ap- 
pears in  every  class,  but  neither  larch  nor  Douglas  fir  are 
used  over  35  feet  in  length.  Poles  25  feet  long  or  less  com- 
pose 77.5  per  cent,  of  the  total  number  of  poles  used  in 
Canada.  About  8B.1  per  cent,  or  :!()8,577  of  the  poles  pur- 
chased in  1909  were  20  to  30  foot  cedar.  Excepting  in  the 
length  classes,  36  feet  and  over,  cedar  poles  are  more  ex- 
pensive in   Canada  than   in  the  United   States. 

Even  with  cedar  poles  cheaper  in  the  United  States 
many  companies  have  found  it  economical  to  give  poles, 
both  those  of  cedar  and  other  species  a  treatment  with  >. 
chemical  preservative  so  as  to  prevent  decay  and  lengthen 
the  life  of  service  received  froin  the  pole.  10.6  per  cent,  of 
the  poles  used  in  the  United  States  in  1908,  344,388  alto- 
gether, were  given  such  a  treatinent.  The  steam  railroad 
companies  of  the  United  States  treated  30.9  per  cent,  of 
the  poles  they  purchased  in  1908,  the  electric  companies  14.7 
per  cent,  and  the  telephone  and  telegraph  companies,  8.5. 
This  preservative  treatment  though  hardly  in  the  experi- 
mental stage  in  Canada  has  become  a  settled  procedure  of 
economy  in  the  United  States,  where  it  has  been  the  sub- 
ject of  extensive  investigation  by  the  government  for  many 
years  and  where  are  now  in  operation  83  commercial  plant. 
for  the  treating  of  timber. 

The  treatment  consists  in  the  lirst  seasoning  of  the 
wood,  then  thoroughly  impregnating  it  with  some  preserv- 
ative. The  preservative  that  has  been  found  to  give  the 
best  satisfaction  is  creosote,  a  heavy  oil  which  is  a  bye 
product   of  the  manufacture  of  coal   or  petroleum  tar. 

.\  thorough  creosote  treatment  costs  about  $1.40  a  polo, 
assuming  that  labor  is  $1.75  per  day,  creosote  8  cents  per 
gallon  and  fuel  $5  per  cord.  .\t  this  rate  it  pays  lo  treat 
cedar  poles.  The  annual  ch.ugc  on  untreated  cedar  poles, 
costing  $9  net  in  the  line  and  lasting  12  years,  (as  is  the 
average  given  by  Canadian  users),  at  fi  per  cent,  interest,  is 
$1.07.  Treated  cedar  poles  will  cost  $10.4(1.  will  last  20 
years  (U"  more,  and  will  thus  cost  only  91  cents  for  cicli  ye.'ir 
of  service.  This  is  an  amiii.il  s;iving  of  $(i,l(l  on  each  mile 
of  line. 
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A  Discussion  of  Certain  Methods  of  Isolating  Faults  on 
Power  Supply  Systems  with  the  Switchgear  Necessary 

By  H.  W.  Clolhitr 

In  the  construction  of  hi-h  tension  systems  for  general       down  of  a  number  of  sections.     In  order  to  provide  against 

power  purposes  it  is  essential  to  provide  for  the  disconnec-       such   contingencies   causing  a   shut   down   to   the   entire   sy.- 

tion   of   faulty  parts  and  to  make   this   operation   automatic       tem  the  network  should  be  split  up  mto  a  number  of  self- 

when  faults  are   so   serious  as  to  be  a  source  of  danger  to       contained    areas    inter-connected    in    such    a    way    that   they 

ui    be    automatically    divided    on    the    occurrence    of   a    bad 


life,  property,  or  to  the  continuity  of  supply.  In  conse- 
quence switchgear  controlled  by  automatic  devices  has  been 
evolved.  It  may  be  safely  claimed  that  in  recent  years  the 
design  of  such  apparatus  has  reached  a  stage  when  it  can 
be  relied  upon  to  operate  with  precision,  but  doubt  often 
exists  as  to  what  system  of  protection  to  adopt.  It  is, 
therefore,  of  interest  to  consider  what  experience  has 
shown  to  be  essential  on  a  large  power  supply  undertaking. 
and  this  is  the  object  of  the  following  paper. 

As  in  all  apparatus,  the  primary  considerations  govern- 
ing the  design  of  successful  automatic  switchgear  are: 

A    thorough   understanding   of   the    functions   which    the 

apparatus    has    to   perform; 
A  rigid  elimination   of   unnecessary  parts,   and 
A   construction   atTording  maximum   security  with   mini- 
mum  supervision   and   maintenance. 
The  true  functions  of  automatic  switchgear  are  the  re- 
quirements  imposed   upon   it  by  the   general   lay-out   of  the 
system   as   a   whole.     While   it   is    not   the   purpose    of   this 
paper   to    consider    the    lay-out   of   high    tension    systems    in 


fault    without    seriously    .affecting    the    distribution     of    the 

load. 

Essential  Considerations  in  Switchgear  Design 

The  requirements  of  switchgear  considered  from  a  pro- 
tection point  of  view  may  be  stated  as  follows: 

Reliable    automatic    operation    under    fault    conditions. 
Inoperative,   whatever   the    condition   of   the   load,   while 

the   section   which   it   protects   is    sound. 
Freedom   from   risks   of   shocks   and   burns. 
Freedom  from  breakdown  under  all  working  conditions. 
Reduction    of   cleaning,    testing     and      supervision    to    a 

minimum. 
Robustness    of    construction    to    withstand    all    kinds    of 

rough   usage   and   to   eliminate    fire   risks. 
Ready   access   to   those   parts   where   regular   inspection 

is   unavoidable,   and 
Protection    against    shock    by    the    automatic    isolation 

of  such  parts  before  it  is  possible  to  handle  them. 
There  are  numerous  types  of  switchgear  in  which  sev- 


detail,    it    is    necessary    to    briefly    review    the    principles    in       eral   of  these  points  have  been  given  careful   consideration. 


order   to   have   a   basis   upon   which   the    switchgear   require- 
ments can  be  considered. 

Lay-out  of  High  Tension  Systems 
The  guiding  principle  in  the  designs  of  a  large  high  ten- 
sion power  system   (in  so  far  as  it  effects  automatic  switch- 
gear)   may  be   summarized  in  the   statement  that  the  whole 
of  the  plant  must  be  so  arranged  that  failure  of  an  individual 
part    due    to    accidental    injury    shall    not    affect    the    supply 
to  a   single   consumer.     This   condition   calls   for  the  instan- 
taneous isolation   of  faulty  parts,  and   such   an   arrangement 
of  parts   as   to   avoid   breakdown   on   one   affecting   another. 
The   only   practical   way   to   attain   these   objects   is   to   sub- 
divide the   generating,  transmitting,  and  transforming  plant, 
so   that   in   the   event   of   failure    of   one    sub-section   the   re- 
mainder   will    have    sufficient    overload      capacity      to      con- 
tinue   the    service;    each    sub-station      being      controlled    by 
automatic      switchgear      inserted      at      the   junction      points 
between  it  and  others.    It  is  possible  by  carefully  arranging 
the   relative   positions,      etc.,      of     generators,   cables,    trans- 
formers,  etc..   to   ensure   that   one   will   not   damage   another 
by    fire      or     impact      when      under     breakdown     conditions, 
but  it  is  a  comparatively  difficult  problem  to  guard  against 
injury   to   one   part   of   the   plant   from   some   abnormal   con- 
dition   of   the   load   occasioned   by   a   short-circuit   or   faulty 
operation   of   another  .  part.      Probably     the     scope   of   the 
switchgear   in   this   respect   is   limited   to   the   quick  removal 
of  the  abnormal  conditions  by  isolating  the  faulty  part,  al- 
though there  may  be  other  solutions,  such  as  the  automatic 
insertion   of  devices  to  limit   the  amount  of  current  passing 
through   a   short-circuit. 

'J"he  possibility  of  one  part  ^f  the  switchggar  itself 
failing  and  injuring  another  is  essentially , -a  switchgear 
problem,  but  it  should  be  taken  into  ac2t)unt  when  con- 
sidering the  lay-out  of  the  whole  system  together  with 
the  fact  that  a  bus-bar  fault,  or  the  fa.ilure  of  a  switch  to 
act   when   required,   is   equivalent   in   iu   effect  to   the   break- 


but,  on  the  other  hand,  there  are  few  which  combine  all  the 
requirements.  In  particular  the  reduction  of  cleaning,  the 
robustness   of   construction. 


and     the     protection      against 
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shocks  and  burns  specially  during  cleaning,  inspecting,  ad- 
justing, or  repairing,  are  some  of  the  items  frequently  over- 
looked  in   apparatus   otherwise   well    designed. 

Common   Practice  in   Switchgear   Construction 
It    is    a    common    practice    to    install    the    various    parts 
forming    the    switchboard     inside     cubicles     constructed   of 
cement  or  brickwork,   thus  providing  fireproof  divisions  be- 
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twccii  till-  luis-liars  and  the  reinaiiiiiiK'  apparatus.  In  many 
cases  the  Iniililing  containing  the  switchgear  resenil)les  a 
warehouse,  the  separation  of  parts  being  carried  to  the  ex- 
tent of  allotting  different  floors  and  galleries  to  the  respec- 
tive parts;  for  example,  the  basement  for  cables  and  divid- 
ing boxes,  the  engine  room  floor  for  transformers,  the  first 
floor  for  switches  and  instruments,  and  the  floors  above 
for  bus-bars.  The  connections  between  the  parts  consist 
of  bare  wires,  or  cambric  or  rubber  insulated  cables,  which 
are  threaded  through  porcelain  insulators.  Such  apparatus 
has  the  advantage  of  having  its  parts  readily  accessible, 
but  usually  it  calls  for  cleaning  at  frequent  intervals,  and 
not  only  is  this  expensive  and  inconvenient  to  arrange, 
but  experience  shows  that,  sooner  or  later,  someone  is  apt 
to  begin  work  on  a  live  panel  with  serious  results.  It  has 
also  the  disadvantage  of  occupying  a  large  amount  of  room 
and  involving  expensive  building  construction,  more  es- 
pecially so  when  to  guard  against  engine-room  accidents, 
such  as  the  bursting  of  a  steam  pipe,  it  is  necessary  to  wall 
off  the   switchgear   from   the   engine-room. 

Many  efficient  forms  of  oil  break  switches  are  in  use, 
and  these  rarely,  if  ever,  fail  to  open  circuit  at  the  sparking 
contacts  provided  the  mechanism  of  the  switch  is  in  proper 
working  order,  and  the  contacts  are  well  immersed  in  oil. 
but  when  opening  circuit  under  very  severe  fault  condi- 
tions, a  considerable  volume  of  vapour  is  formed  and  as 
this  includes  vapourised  metal  from  the  sparking  contacts 
it  lowers  the  insulation  between  all  conductors  in  its  imme- 
diate vicinity,  and  so  tends  to  produce  shorts  between 
neighboring  conductors.  On  one  occasion  a  switch,  while 
acting  on  a  short,  happened  to  be  under  close  observation 
when  flames  and  smoke  were  ejected  through  the  joint  be- 
tween the  tank  and  the  top  plate,  and  an  arc  simultaneously 
leaped  across  the  exposed  terminals  above  the  switch,  thus 
introducing  a  bus-bar  fault  of  a  serious  nature.  Unless 
the  conductors  are  so  partitioned  from  one  another  as  to 
effectually  separate  all  metal  of  dififering  potential,  the  en- 
closure of  switches  in  cubicles  only  aggravates  this  trouble 
as  it  tends  to  confine  the  vapour  to  a  limited  space.  The 
better  precaution  is  to  cover  up  all  the  bare  conductors 
in    the    neighborhood    of   the    switches. 

In  the  best  switchgear  the  insulation,  separation  and 
enclosure  of  the  bus-bars  has  been  very  carefully  studied, 
it  being  the  practice  to  enclose  each  bus-bar  in  a  separate 
concrete  chamber.  In  this  form  the  risk  of  a  fault  on  the 
actual  bus-bar  would  appear  to  be  very  remote,  but  it  must 
not  be  overlooked  that  a  fault  on  any  conductor  which  is 
joined  to  the  bus-bar  and  not  separable  automatically  from 
it,  is  just  as  serious,  and  so  to  be  consistent  the  good 
(juality  of  insulation  required  for  the  bus-bar  must  also  be 
extended   to   all    the   other  parts   thus   concerned. 

It  has  been  a  standard  practice  to  provide  means  for 
disconnecting  the  conductors  of  each  panel  from  the  bus- 
bar's and  isolating  switches  or  plugs  are  used  for  this  pur- 
pose. In  some  designs  elaborate  interlocking  arrangements 
are  included  to  eliminate  the  risk  of  error  in  manipulating 
these  isolating  switches,  but  such  arrangements  are  not  al- 
ways convenient  or  possible,  and  there  are  instances  on 
record  of  power,  stations  being  completely  shut  down  ow- 
ing to  mistakes  rendered  possible  by  the  absence  of  effi- 
cient interlocking  devices.  The  similarity  in  appearance  of 
all  panels  opens  up  the  possibility  of  a  person  accidentally 
entering  a  live  panel,  mistaking  it  for  one  which  has  been 
isolated.  Locking  off  bars  and  "danger"  boards  are  used 
to  reduce  these  risks,  but  more  positive  methods  than  these 
are   considered   necessary   to   ensure   safety. 

There  is  some  justification  for  the  consleni.iti(jn  felt  in 
a  power  station  when  isolating  switches  blowout  automati- 
cally.     This    circumstance    has    been    experienced    owing    to 


the  abnormally  lu-a\y  currenl  occasionccl  by  a  short  close 
to  large  generating  plant,  and  f<jr  this  reason  it  has  been 
found  necessary  to  lock  all  switches  having  a  right-angle 
licnd   in    the   path   of   the   current. 

It  is  sometimes  said  that  safety  is  best  attained  by 
making  the  presence  of  danger  obvious,  and  acting  on  this 
principle  many  switchgear  designs  have  been  made  with 
no  pretence  at  the  enclosure  of  live  conductors.  Whether 
the  principle  is  sound  or  not  from  the  point  of  view  of 
safety  to  human  life,  it  certainly  does  not  afford  immunity 
from  faults  occasioned  by  some  foreign  substance  causing 
a  short;  many  a  rat  has  been  pickled  in  a  bottle  as  a  me- 
mento of  an  intrusion  which  has  been  as  disastrous  to  the 
continuity  of  supply  as  to  the  life  of  the  rndent. 
The  Equipment  of  a  Switchgear  Panel 

It  is  necessary  to  consider  what  is  the  irreducible  mini- 
mum of  equipment  required  in  ordinary  circumstances,  and 
how  far  is  it  possible  to  avoid  using  parts  which  are  in- 
herently  weak,   however   carefully   made. 

The  principal  features  controlling  the  mechanical  con- 
struction of  the  switchgear  are — bus-bars,  circuit  breaker, 
and    the    discriminating    devices    operating   it.      There    is    so 
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Fig.  3 


Fig.  4 


little  variety  in  the  construction  of  the  bus-bars  that  dis- 
cussion on  this  point  is  limited  to  the  material  used,  and 
the  choice  of  a  circuit-breaker  is  practically  confined  to 
an  oil  break  switch.  Under  these  conditions  the  considera- 
tions upon  the  design  of  the  panel  resolve  themselves  into 
a  study  of  the  types  of  discriminating  device.  Those  which 
have  been  most  generally  used  are  overload  devices  (in- 
cluding a  variety  of  designs,  some  operating  instantaneous- 
ly, and  others  with  time  element)  and  reverse  current  de- 
vices (also  with  and  without  time  element  devices),  but  so 
far  the  most  satisfactory  discriminating  device  which  has 
been  tried  on  a  large  scale  and  found  reliable  to  ojicrate 
witii  certainty  when  required  and  to  remain  inoperative 
when  not  requirccl,  is  tin'  "Merz- I'rice"  system  nf  balance 
protective   gcitr. 

The  use  of  g-raded  time  limits  in  series  has  had  an  ex- 
tensive trial  as  a  discriminating  system,  but  unfortunately 
this  system  has  often  failed  on  imjiortant  high  tension 
transtiiission     network--       1 1     has    the    disadvantages    that     it 


THE     ELECTRICAL      NEWS' 


93 


cannot  be  used  on  a  ring  main,  it  is  opposed  to  the  prin- 
ciples of  instantaneous  release,  and  it  is  difficult,  if  not 
impossible,  to  predetermine  the  correct  settings  of  relays 
at  various  positions  on  the  system  in  order  to  isolate  with 
certainty  a  faulty  section  without  shutting  down  any  of  the 
healthy   ones,   i.e.,   it   lacks    discrimination. 


Fig.  5  Fig.  6 

Reverse  current  devices  have  been  tried  and  have  also 
been  found  wanting,  the  principal  difficulty  being  to  make 
them  inoperative  when  faults  occur  on  sections  other  than 
those  which  they  are  intended  to  protect.  They  are  also 
useless,  of  course,  as  a  means  of  protection  in  situations 
such  as  ring  mains,  when  the  flow  of  power  may  reverse 
under  normal   conditions. 

Balance  Protection 
In  the  system  of  balance  protection  the  criterion  of 
operation  is  that,  while  a  section  is  sound,  the  current  enter- 
ing it  must  be  identical  with  that  leaving  it  (excluding  a 
very  small  amount  due  to  capacity).  Current  transformers 
are  installed  at  the  entries  and  exits  of  each  section,  and  a 
balance  of  their  electrical  properties  is  obtained.  In  the 
event  of  a  fault  or  leakage  occurring,  the  current  leaving 
a  section  difTers  to  that  entering;  the  balance  is  thereby 
disturbed,  and  by  means  of  relays  the  circuit  breakers  are 
automatically   opened   at   the   ends   of   the   faulty    section. 

Three  methods  of  connecting  this  system  have  been 
adopted — e.m.f.  balance,  current  balance  and  neutral  wire 
balance. 

The  connections  of  the  former  are  as  shown  on  dia- 
grams (figures  1  and  2).  The  balance  is  obtained  by  having 
the  e.m.f.  at  the  secondary  terminals  of  the  current  trans- 
formers in  opposition,  that  is  to  say,  under  normal  condi- 
tions  no   current   flows   through   the   pilot   wire. 

The  connections  for  "current  balancing"  are  as  shown 
on  figures  3.  4  and  5.  The  secondaries  of  the  transformers 
are  connected  uni-directional,  i.e.,  under  normal  conditions 
current  flows  through  the  pilot  system  in  direct  proportion 
to  the  main  current.  There  were  two  systems  developed 
under    this    categorj — the     first,     that      shown    on    figure    ."), 


has   been   called   "magnetic   balance."   and   the   other   tliat   on 
figures  ;i  and  4.  the  "bridge"  method. 

In  the  third  system,  called  "Xeutral  Wire  Halancing," 
an  example  of  which  is  shown  on  figure  6,  the  .secondaries 
of  the  transformers  are  connected  uni-directional  as  for 
current  balance,  the  neutral  wire  connects  between  points 
of  equal  potential  at  the  two  ends  of  the  section.  In  this 
case  under  normal  conditions,  no  current  passes  through 
the    !)ilot    system    nii    which    the    relays    are    connected. 

Time   Limit  Overload  Protection 

In  some  cases  it  is  desirable  to  supplement  the  balance 
gear  with  devices  for  protection  against  sustained  overloads. 
With  current  balancing  this  can  be  obtained  by  merely  in- 
serting fuses  in  the  secondary  protective  leads,  as  shown 
on  diagrams  4  and  5.  The  introduction  of  a  time  limit  de- 
vice applied  to  feeder  protection  with  e.m.f.  balancing  has 
also   been    suggested. 

Balance   Gear   on   Insulated   Neutral   Systems 

The  above  diagrams  indicate  in  each  instance  the  con- 
nections for  three-phase  a.c.  systems  having  the  neutral 
point  earthed  which,  considered  from  a  protection  point 
of  view,  is  the  most  suitable  system  in  that  a  fault  of-  suf- 
ficient magnitude  between  either  of  the  three  phases  and 
earth  would  operate  the  relays,  and  clear  the  faulty  section 
before  further  damage  is  done  there  or  elsewhere.  On  the 
other  hand  protection  on  an  insulated  system  is  simpler; 
for  instance,  compared  with  the  connections  on  figure  1. 
the  corresponding  connections  for  an  insulated  neutral  sys- 
tem would  have  the  advantage  that  there  is  one  less  pilot 
lead  and  a  saving  of  one  current  transformer  and  two  re- 
lays at  each  end. 

Leakage  Protection 

.An  interesting  development  of  the  balance  protective 
gear  is  a  system  which  has  been  called  the  "Core  Balance," 
or  "Leakage"  Protection.  This  system  provides  for  the 
instantaneous  isolation  of  a  circuit  on  the  occurrence  of  a 
fault  or  leakage  to  earth,  and,  in  common  with  the  other 
balance  protective  gear,  it  is  inoperative  on  ordinary  over- 
loads; moreover,  it  has  the  advantage  that  no  pilot  wire 
is  required.  Diagram  of  connections  is  shown  in  figure  T. 
It  will  be  seen  that  a  balance  is  maintained  on  the  relay  or 
trip  coil  circuit  so  long  as  the  algebraical  sum  of  the  cur- 
rents  in    the    three    cores   of   the   main    cable    is   zero.      This 
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Fig,  7  Fig.  8 

balance,  however,  is  disturbed  immediately  there  is  a  leak- 
age to  earth  on  one  or  more  of  the  cores,  and  the  switch 
is  thereby  tripped,  provided  the  leakage  exceeds  a  prede- 
termined amount. 

Time  limit  protection  against  sustained  overloads  or 
faults  between  phases  is  often  added  by  the  introduction 
of  fuses  and  another  trip  coil;  a  modification  of  this  nature 
is  shown  on  figure  8.  The  use  of  this  system  is  of  course 
strictly   limited   as   a   means   of   protection   against   faults   on 
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high  tension  networks  by  the  fact  that  it  only  discriminates 
between  a  fault  to  earth  and  an  overload,  that  is,  it  is 
quite  useless  in  its  present  form  for  ring  main  protection. 
It  may,  however,  serve  some  purpose  in  the  protection  of 
tail  ends  and  for  npnes  and  places  where  sustained  arcin'g 
is  a  great  source  of  danger,  the  system  can  be  applied  to 
advantage   in   that   it   offers   the   possibility   i>f   cutting   out   a 
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Fig.  9 

fault  occasioned  by  a  fall  of  rock  so  quickly  that  no"  arc- 
ing external  to  the  cable  can  occur.  It  has  been  suggested 
that  as  a  system  of  leakage  protection  it  is  also  possible 
to  obtain  some  discrimination  by  grading  a  number  of  leak- 
age settings  on  sections  in  series  with  one  another,  the 
one  nearer  the  source  of  supply  being  set  to  trip  out  with 
the  greater  amount  of  fault  current,  thus  following  with 
some  prospect  of  success  the  principle  of  one  of  the  earliest 
forms  of  protection  tried  upon  large  power  transmission 
systems. 

Protective  Gear  Arrangements  Generally 
It  will  be  understood  that  the  balance  system  can  Ije 
adopted  for  protection  in  a  great  variety  of  ways.  The 
attached  diagrams  are  intended  to  show  some  of  these  and 
to  indicate  the  purpose  for  which  they  have  been  found 
most  suitable.  On  a  high  tension  power  supply  system  the 
leading  considerations  concern  the  protection  of  generat- 
ors,  feeders  and   transformers. 

Generator  Protection 
The   principal   faults   to   be   considered   are: 
(1>    A   failing  field; 

(2)  The  failure  of  the  prime  mover,  and 

(3)  A   breakdown   of   insulation    on    the   armature   wind- 
ings   or    main    connections. 

In  some  large  power  stations  the  engineers,  preferring 
to  rely  upon  the  alertness  of  their  operators,  have  no  auto- 
matic protection  on  the  generators.  It  is  certainly  question- 
able whether  any  automatic  protection  is  necessary  against 
faults  (1)  and  (2).  If,  however,  it  be  decided  that  some 
automatic  protection  is  necessary,  to  guard  against  a  fail- 
ing field  only,  a  relay  with  a  time  element  can  be  installed 
which  will  open  the  main  switch  when  a  drop  in  excitation 
voltage  occurs.  But  if  protection  is  also  required  against 
motoring  or  a  failure  of  the  prime  mover,  a  reverse  power 
relay  must  be  resorted  to.  The  latter,  however,  must  be 
provided    with    some    time    eUnuiit     feature    to    prevent    it 


from  disturbing  the  continuity  of  supply  by  isolating  its 
machine   at   times   when    momentary   reversals   occur. 

The  breakdown  of  insulation  in  a  generator  circuit  is 
a  more  serious  matter  as,  under  the  conditions,  not  only 
is  the  supply  jeopardised,  but  abnormal  stress  is  put  upon 
the  conductors  of  the  sound  machines  for  several  periods. 
Mr.  Myles  Walker  has  drawn  attention  to  the  fact  that  a 
machine  running  on  a  dead  short  at  its  terminals  may  mo- 
mentarily generate  20  or  30  times  its  full  load  current,  and 
from  this  some  idea  can  be  gathered  as  to  the  amount  of 
current  which  would  be  fed  into  a  generator  fault  when 
in  a  large  power  station  with   several  machines  in  parallel. 

The  ideal  generator  protection  would  isolate  the  faulty 
machine  within  a  fraction  of  a  cycle  without  interference 
with  the  other  machines.  The  nearest  approach  to  this 
ideal  is  obtained  by  the  balance  system  of  protection.  The 
arrangement  which  has  Ijeen  adopted  is  shown  on  figure  3 
(current  balancing).  The  fuses  shown  on  this  diagram 
may  be  used  for  overload  protection.  The  usefulness,  how- 
ever, of  the  fuse  in  this  instance  is  limited,  as  under  or- 
dinary circumstances  it  would  need  to  be  set  very  high  and 
could  not  be  considered  a  sure  means  of  operating  in  the 
event  of  a  bus-bar  fault  occurring;  its  chief  use  is  that  it 
permits  of  a  light  overload  setting  on  special  occasions, 
such  as  when   a   separate   machine   is   running   on   a   test. 

Bus-Bar   Protection 

The  bus-bars  must  be  absr>lutely  reliable  in  a  power 
station,  and  they  should  be  so  substantial  and  the  insula- 
tion so  secure  that  there  is  no  need  to  provide  automatic 
protection.      Figure    9,    however,    indicates    the    possibilities 
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of  bus-bar  protection,  current  tr.insforniers  being  placed  on 
each  entry  to  and  exit  from  the  switchboard,  or  any  sec- 
tion of  the  same.  These  transformers  are  so  connected 
that  a  balance  in  the  secondary  circuit  is  maintained  under 
healthy  conditions,  but  immediately  a  short  or  an  earth 
occurs  on  any  conductor  on  the  switchboard  all  the 
switches  connected  to  the  faulty  section  would  be  opened, 
thus  isolating  the  bus-bars  and  all  the  electrical  connections 
attached  to  them.  A  sub-station  switchgear  was  equipped 
on  these  lines  and  the  experience  obtained  with  this  was 
sufficient  to  prove  the  principle. 

In  some  power  stations  elaborate  provisions  have  been 
made  to  guard  against  switchgear  failures,  including  the 
use  of  group  switches,  duplicate  bus-bars,  and  In  some  cases 
even  duplicate  feeder  and  generator  panels.  It  is  suggested 
that,  although  automatic  bus-bar  protection  in  a  power 
st.-itiou    i^    undesirable    on    account    of   the    expense    and    the 
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ciiniplicatioiis  involved,  it  i-.  nevertheless  preferable  to  sonic 
of  these  other  provisions  which  have  been  made,  the  more 
so  on  account  of  its  discriminating  action. 

Trunk  Main  and  High  Tension  Feeder  Protection 
The  simplest  arrangement  of  connections  for  balance 
protection  on  feeders  is  shown  on  figure  1. — e.ni.f.  balance. 
This  figure  illustrates  the  standard  arrangement  adopted 
by  the  power  supply  undertakings  in  Northumberland  and 
Durham.  A  modified  form  of  this  arrangement  is  shown  in 
figure  10. 

The  setting  of  the  relays  at  variaus  positions  on  the 
high  tension  network  should  be  determined  by  the  amount 
of  current  possible  through  a  fault  occurring  at  the  respec- 
tive positions;  this  amount  varies  with  the  resistance  and 
inductance  between  the  point  where  the  fault  occurs  and 
the  generating  plant,  and  also  within  ceitain  limits  with  the 
aggregate  power  in  the  generating  plants.  In  order  to 
obtain  the  best  results  in  the  equipment  of  protective  gear 
each  system  should  be  considered  in  relation  to  its  own 
conditions.  In  practice  it  is  usual  to  have  a  diagram  of 
each  high  tension  cable  network,  showing  the  number  and 
sizes  of  cables.  In  addition,  a  diagram  should  be  kept  up- 
to-date,  showing  the  resistance  of  each  connection,  and  the 
approximate  amounts  of  fault  current  calculated  therefrom 
which  would  be  expected  at  the  several  parts  of  the  sys- 
tem in  the  event  of  short  circuits  occurring.  The  diagram 
could  show  two  values  of  fault  currents,  one  for  faults 
between  phases,  and  the  other  for  faults  between  one  phase 
and  earth. 

Combined  Balance  and  Overload  Protection  on  High 
Tension  Network 
The  adoption  of  the  balance  protection  on  a  large  sys- 
tem carries  with  it  the  necessity  for  sectionalizing  the  vari- 
ous ring  mains  and  interconnected  network  by  means  of 
overload  cut-outs  at  certain  points;  for  instance,  in  the 
absence  of  some  form  of  protection  to  automatically  iso- 
late a  sub-station  switchgear  in  the  event  of  a  short  circuit 
occurring  on  its  bus-bars,  a  heavy  current  would  be  fed 
into  the  fault.  This  would  lead  to  a  disaster,  as  the  gen- 
erator  and    feeder   balance   protective   gear   in   circuit   w'ould 


remain  inoperative.  In  order  to  guard  against  the  possi- 
bility of  a  shut-down  under  such  fault  conditions,  the  net- 
work is  divided  into  areas  which  are  interconnected  by 
cables  equipped  with  an  instantaneous  overload  release,  and 
time  element  overload  devices  are  installed  at  the  generat- 
ing station  end  or  at  other  sources  of  supply  to  the  several 
areas.  With  an  arrangement  of  this  kind  a  bus-bar  fault 
occurring  in  any  of  the  areas  by  bringing  out  the  instan- 
taneous overload  devices  separates  the  areas  and  leaves 
the  faulty  one  to  be  dealt  with  by  the  time  limit  overload 
devices.  As  a  rule,  current  transformers  are  existing  for 
the  indicating  and  integrating  instruments,  and,  in  many 
cases,  it  is  possible  to  use  these  transformers  for  the  time 
limit  overload  protection.  The  arrangement,  however, 
shown  on  figure  11,  might  be  used  to  combine  time  element 
overload  protection  with  the  balance  protection,  the  sec- 
ondary windings  being  shunted  b}'  resistances  and  time  limit 
fuses   for  this  purpose. 

Transformer   Protection 

Diagrams  4  and  5  show  connections  as  applied  for  the 
protection  of  static  transformers.  In  this  case  it  will  be 
noted  that  current  balancing  is  utilized.  Either  arrange- 
ment admits  of  the  protective  current  transformers  being 
also  used  for  working  instruments,  provided,  of  course,  that 
suitable  provision  is  made  to  compensate  for  the  impedence 
of  the  instrument  circuits  in  order  to  preserve  .the  balance 
by  having  an  equivalent  impedence  on  each  side  of  the 
points   of   connection   to   the   relays. 

In  the  case  of  static  transformer  protection,  it  is  desir- 
able to  include  protection  against  a  sustained  overload,  such 
as  would  be  occasioned  by  a  short  circuit  on  the  low  ten- 
sion bus-bars.  This  protection  can  be  obtained  by  the  in- 
sertion of  three  fuses  in  the  pilot  leads  as  previously  des- 
cribed and  as  shown  on  both  of  the  above  diagrams. 

In  the  early  development  stages  of  this  form  of  pro- 
tection it  was  found  that  abnormally  large  magnetizing 
currents  were  obtained  at  the  moment  of  switching  in. 
This  excessive  current  was  equivalent  in  effect  on  the  relays 
to  a  fault  condition.  The  difficulty  was  readily  overcome 
by  the  insertion  of  a  small  fuse  in  parallel  with  the  relay,  as 
shown  at  F  on  the  diagrams. 
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Illustrated  Description  of  a  Relay  System  that  has  given 
Good    Service    on    a    Number   of    Canadian    Power   Lines 


A  circuit  breaker  may  be  defined  as  a  switch  which  al- 
ways returns  to  its  open  position  unless  locked  in  its  closed 
position.  This  locking  is  usually  effected  by  means  of  a  tog- 
gle or  latch.  An  automatic  circuit  breaker  is  one  in  which 
the  latch  or  toggle  is  automatically  tripped  when  predeter- 
mined conditions  prevail  upon  the  line  which  the  circuit 
breaker  protects. 

The  protection  afforded  by  automatic  circuit  breakers 
which  trip  when  the  current  in  the  line  exceeds  a  predeter- 
mined value,  is  sufficient  for  most  small  plants  and  single 
feeders.  Where  large  amounts  of  power  are  handled  and 
continuity  of  service  is  imperative,  two  or  more  parallel 
transmission  lines  are  usually  installed  and  a  system  of  re- 
lays is  apiilicd  to  each  of  these  lines  so  as  to  automatically 
cut  out  the  defective  line  the  moment  a  defect  appears.  For 
this  service,  relays  have  been  used  cm  the  principle  nf  the 
wattmeter  for  the  receiving  end  of  the  two  parallel  trans- 
mission lines.  These  were  so  connected  that  their  contacts 
would  dose,  tripping  their  respective  circuit  breakers  whci' 


power  w-as  being  fed  back  into  the  line  which  they  pro. 
tected.  In  practice,  it  was  found  that  when  a  short  circuit 
occurred  near  the  relay,  the  voltage  at  that  point  of  the 
system   dropped   so  low   that   the   relay  was   inoperative. 

To  obviate  this  trouble,  a  combination  of  "Reverse  cur- 
rent relays"  and  "Selective  watt  relays"  has  been  devised. 
This  arrangement  is  shown  in  Fig  1.  Following  out  the 
diagram,  it  will  be  noted  that  the  tripping  current  to  the 
circuit  breaker  passes  through  a  relaj'  switch,  which  in  turn 
is  operated  by  the  closing  of  the  contacts  in  the  relays  above 
mentioned.  The  contacts  in  at  least  one  selective  watt  re- 
lay and  its  accompanying  reverse  current  relay  must  be 
closed  before  the  relay  switch  is  brought  into  operation  and 
the  circuit  breaker  opened. 

A  selective  watt  relay  is  provided  with  shunt  and  series 
cnil>  similar  to  a  wattmeter  and  is  arranged  with  contacts 
which  are  always  closed  except  when  power  is  passing 
in  the  normal  direction,  i.e.,  from  the  sending  to  the  receiv- 
ing  station.     The   winding-;   and   the   spring   are   so  proper- 
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tiuiieil  thai  approxiiuaU'ly  I  \".-r  icnl,  nf  lla-  raU-cl  luail  l)a>- 
siiig  in  the  normal  direction  will  open  the  contacts  and  keep 
them  opened.  This  prevents  the  circnit  breaker  from  being 
tripped  out  unless  there  is  a  reversal  of  power  at  the  re- 
ceivinir  end  of  the  line.     Overloads  are  taken  care  of  by  the 
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rent  relay  acts  as  an  ammeter  and  its  iierfurniance  is  shown 
by   Fig.   -.',. 

This  system  will  trip  nut  the  <lefeeti\e  line  even  when 
the  short  circuit  occurs  just  outside  the  circuit  breakers  at 
the  receiving  .station,  whereas  the  earlier  system  of  using 
only  a  wattmeter  tyi)e  relay  would  probably  result  in  trip- 
ping out  both  the  lines  at  the  sending  end,  due  to  overload, 
since  the  voltage  at  the  receiving  station  would  be  so  low 
as   to   make   the   wattmeter   type   relays   inoperative. 

The  selective  watt  relay  system  can  also  be  used  where 
synchronous  apparatus  is  operated.     In  this  case,  the  reverse 


r/6.  / 

^ir^erse  -  Corr/rrf  /Pe/a/s   and  rhrt-.^    ^^/•r^fn'e  /^/OfJr/i^J 
an    a    77}r<rd:  -  /^artr  _   /=our  -Wiro'   C:trc:L//'f 


overload   feature  of  the  circuit  breakers  at  the   sending  end 
of  the  line,»shown  at  "C"  and  "D"  Fig.  4. 

If  the  short  circuit  occurs  as  at  "SV  Fig.  4,  the  selec- 
tive watt  relay  "A"  immediately  closes  its  contacts  while 
the  selective  watt  relays  at  "1!"  keep  their  contacts  open. 
When  the  current  has  reached  a  pre-determined  value,  the  re- 
verse current  relays  on  both  "A"  and  "B"  close  their  con- 
tacts, tripping  out  circuit  breaker  at  "A."  The  overload 
features  at  "C"  trip  out  the  sending  end  and  so  the  defec- 
tive line  is  automatically  disconnected  from  the  system,  per- 
mitting service  to  continue  over  the  good  line.  The  reverse 
current  relay  which  was  developed  before  this  combination 
was  devised  also  has  a  selective  action  between  current  in  the 
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power  direction  and  current  in  the  reverse  direction.  This 
feature  is  supplied  by  means  of  a  shunt  winding  which 
gives  it  somewhat  the  nature  of  a  wattmeter.  When  the  volt- 
age is  normal,  the  operation  of  the  reverse  current  relay  is 
shown  by  F"ig.  2,  i.e.,  s-uppose  the  upper  index  to  be  set  at 
2:  1  ampere  in  the  reverse  direction  will  close  the  relay 
contacts,  while  7  ampcrcr  are  required  in  llu-  pi>wer  direc- 
tion to  close  the  contacts. 

If  a   short   circuit   occurs   close   to   the   rebiys   with   con- 
sequently very  little  voltage  at   the   relays,  the   reverse  cur- 
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current  relay  setting  is  made  such,  that  the  ordinary  re- 
versal of  power  which  so  often  occurs  in  synchronizing  is 
not  sufficient  to  trip  the  breakers,  but  should  a  short  cir- 
cuit occur,  this  reversal  will  be  far  greater  and  the  defec- 
tive line  will  be  tripped  out.  It  must  be  remembered  that 
the  selective  watt  relay  makes  this  system  inoperative  for 
overloads  since  its  contacts  are  open  so  long  as  power  is 
flowing  in  the  positive  direction.  When  this  overload  pro- 
tection is  desired,  it  is  supplied  by  giving  the  circuit  break- 
ers at  the  sending  end  the  straight  overload  tripping  fea- 
ture. It  can  also  be  supplied  at  the  receiving  end  if  desired. 
This  system  of  relays  supplied  by  the  W'estinghouse 
Company,  has  been  operating  so  satisfactorily  for  some  time 
on  some  of  the  Shawinigan  Water  &  Power  Company's  lines 
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that  they  have  decided  to  install  it  on  their  new  system. 
The  Westinghouse  Company  are  supplying  a  similar  instal- 
lalinn  fur  tlic  Kaministi<ini;i  I'mwit  ('niiiiiany,  a^  well  as  fnr 
the  Continental  Light,  Heat  \'  I'mwit  (."ompany,  the  Mine^ 
Power  Company,  the  City  of  \\  innipeg,  the  Calgary  Power 
Comiiany,  and   several   other  systems. 


Car  aiiiviug  at  St.  Lambert  End  of  Vittoiia  Jubilee  Bridge 


Mr.  W.  B.  Powell 


Montreal's  Suburban   Service — Electric  Trains 

Operated — Excellent  Terminal   Facilites — 

Immediate  Extensions  Planned 

The  Montreal  &  Southern  Comities  Railway  Company 
started  operating  a  passenger  service  between  Montreal 
and  St.  Lambert,  a  distance  of  3^2  miles,  on  Nov,  1,  190'.). 
Tlie  extension  from  St.  Laml)ert  to  Longueuil,  abont  four 
miles  more,  was  completed  and  opened  on  May  2,S.  1910. 
This  summer  an  extension  of  a  mile  and  a  quarter  to  the 
golf  links  and  the  county  club  house  will  be  made  and  later 
this  branch  will  be  extended  through  the  counties  of  La- 
prairie,  Chateauguay  and  Huntingdon.  At  the  same  time 
the  main  line  will  1)e  constructed  as  far  as  Chambly,  whicli 
is    tliirtcen    miles    from    St.    Lamliert. 

The  company  has  sufticient  rolling  stock  to  give  a  very 


satisfactory  and  frequent  service,  over  its  line  with  the  re- 
sult that  St.  Lambert  and  Longueuil  are  rapidly  becoming 
popular  residential  centres.  They  are  situated  on  the  south 
shore  of  the  St.  Lawrence  river,  opposite  Montreal.  Many 
people  who  are  in  business  in  Montreal  and  reside  there 
during  the  winter,  live  in  St.  Lambert  in  the  summer.  The 
trip  over  the  St.  Lawrence  via  the  Victoria  Jubilee  bridge 
is  a  delightful  quarter-hour's  run.  The  cars  are  of  the 
most  up-to-date  equipment,  are  hy.s>ienically  upholstered 
with  leather,  the  seats  fact  the  front  and  the  capacity  is 
about    the    same   as    the   standard   railway    coach. 

The  terminal  facilities  also  are  excellent.  The  regular 
schedule  between  Montreal  and  St.  Lambert  is  a  forty-min- 
ute service  each  way,  but  this  is  reduced  to  twenty  minutes 
whenever   the   service   demands   it. 

The    system    used    is    ,5.50    volts    D.C.    from    steam    plant 
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Map  Showing  Partial  Area  Covered  by  the  M.  &  S.  C.  Railway. 
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M.    it   S.  {'.  Jiiiilway    Hotaiy   Snow    Plough. 

located  at  Pt.  St.  Charles.  10  cars  are  in  daily  use.  Cars 
are  50  ft.  long  and  double  truck.  Equipment  is  four  40  h.p. 
motors  with  K28  controllers. 

The  officials  of  the  company  are: — President,  Mr.  S. 
T.  W'illett;  vice-president  Mr.  Thomas  Craig,  2nd  vice- 
president  and  general  manager,  Mr.  W.  B.  Powell;  sec- 
treas.,  Mr.  H.  W.  Cooper;  electrical  engineer,  Mr.  J.  A.  Bur- 
nett. 

The  management  of  the  company  is  closely  associated 
with  the  Grand  Trunk  Railway,  of  which  it  may  be  said  to 
form  a  subsidiary. 

Mr.  James  A.  Burnett,  under  whose  personal  direction 
the  electrical  plant  for  the  Montreal  and  Southern  Counties 
Railway  was  installed  was  born  in  Montreal  and  educated 
at  the  Montreal  High  School.  He  was  for  some  time  with 
the    Montreal    Light,    Heat      &      Power      Company    as    chief 


Mr.  .Jiiines  A.   Hiiirutt 


draughtsman,  following  which,  having  made  a  study  of  the 
subject  of  electricity  and  seeing  the  possibilities  awaiting 
a  career  in  this  profession,  he  in  due  time  devoted  himself 
entirely  to  electrical  engineering.  He  has  contributed  a 
number  of  articles  on  electrical  subjects  to  technical  jour- 
nals both  in  Canada  and  the  United  States,  and  is  an  asso- 
ciate member  of  the  Canadian  Society  of  Civil  Engineers 
and  of  the  American  Institute  of  Electrical  Engineers..  In 
addition  to  his  duties  with  the  Montreal  &  .Southern  Coun- 
ties   Railway,    he    is    also    electrical    engineer    In    llu-    chief 


Operating  a  train  service,  M.  fi  S.C   Huilwiiy 


engineer  of  the  Grand  Trunk  Railway,  and  in  this  capacity 
has  been  entrusted  with  the  direction  and  supervision  of 
some   of  their  most  important   electrical   installations. 


McKeen  AU-Steel  Gasoline  Motor  Car 

We  give  herewith  photograph,  description  and  specifi- 
cations of  the  70-ft.  all-steel  gasoline  motor  car  recently 
built  by  the  McKeen  Motor  Car  Company,  Omaha,  for  the 
Sand  Springs  Interurban  Railway  Company,  of  Tulsa,  Okla. 

General  dimensions  of  car  body: — Gauge,  4  ft.  S'/i  ins.; 
length  over  sills,  70  ft.;  length  over  all,  72  ft.  9J4  ins.;  width 
over  side  sills,  9  ft.  8  ins.;  width  over  all,  10  ft.  2^  ins.; 
height,  inside  floor  to  ceiling,  7  ft.  5%  ins.,  height,  rail  to 
roof,  11  ft.  9  3/16  ins.;  lenght  of  passenger  compartment,  28 
ft.  %  ins.;  length  of  smoking  compartment,  16  ft.  iyi  ins.; 
length  of  baggage  compartment,  8  ft.  6  ins.;  total  seating 
capacity,   83;   total  weight,   68,000  lbs. 

Engine: — Is  McKeen  200  horse-power,  six  10  in.  x  12  in. 
cylinders,  air-starting  and  reversible.  Engine  frame  is  of 
one  solid  casting  of  cast  steel.  Cylinders  are  cast  in  sets 
of  three,  of  high  grade  cast  iron,  and  water  jackets  are  %  in. 
copper.  Crank  shaft  is  of  high  grade  carbon  steel,  each 
crank  being  fitted  with  counterbalance.  The  crank  shaft, 
sprocket,  securing  the  two  halves  of  the  crank  shaft  to- 
gether, is  of  forged  steel.  The  drive  from  the  crank  shaft 
is  by  means  of  5  in.  Morse  silent  chain.  All  bearing  brasses 
are  of  especially  hard  phosphor  bronze.  V'alves  are  of  spe- 
cial  high   grade   nickel   steel. 

Transmission: — All  gears  used  in  the  transmission  are  of 
vanadium  cast  steel,  and  other  castings  are  cast  steel.  Clutch- 
es are  operated  by  means  of  two  air  cylinders  controlled  by 
an  actuating  valve  in  the  engine  room  convenient  to  the 
inotorman.  The  car  is  equipped  with  extra  low  gear,  giv- 
ing a  speed  of  8  miles  an  hour  on  low  speed  and  22  miles 
an  hour  on  direct  speed;  also  with  New  York  Gregory 
brake  valve,  emergency  hand  brake,  Wyoming  sanders,  ace- 
tylene headlight,  M.  C.  B.  Climax  couplers,  whistle,  warn- 
ing gong,  communicating  signals,  American  Railway  Asso- 
ciation lamp  and  flag  brackets,  and  full  tool  equipment. 

Detail  of  Motor  Truck  Construction: — Standa/d  4- 
whcel  built  up  steel  design;  wheel  base,  »  ft.  5  in.;  front  axle 
journals,  6  ft.  10  in.;  rear  axles,  M.C.I!,  journals,  4J4  in.  x 
H  in.;  weight  on  drivers,  24,900  lbs.;  bolsters  are  fitted  with 
automatic  frictionless  roller  side  bearings,  and  journal  bear- 
ings and  wedges  are  standard  M.C.B.  All  castings  are  mal- 
leable iron.  Driving  wheels  are  42  in.  steel  tired  spoked 
wheels,  and  rear  wheels  are  33  in.  rolled  steel  of  special  de- 
sign. 

Rear  truck: — iMuir-vvlu-i-l  built  up  ^ll•l•l  di-Mgn.  \\  lucl 
base,  7  ft,;  axles,  special  M.C.Ii.  journals,  i'/i  in.  •'^  "^  '"■; 
truck  is  built  on  solid  cast  steel  frame  centre;  bolsters  are  nl 
cast  steel,  lillnl  with  autciMi.itic   friolionlcss  mller  side  bear- 
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70-Foot  AU-Steel  McKeen  Gasoline  Electric  Car  Opeiating  on  a  U.  S.  Interurban  Railway. 


iiigs.  Ji)urnal  bearings  and  wedges  are  standard  M.C.B., 
and  wheels  are  :;:i-inch  rolled  steel  of  special  design. 

Framing: — Underfraniing  is  constructed  of  structural 
steel  shapes,  with  one  piece  cast  steel  body  bolsters;  centre 
sill  is  8  in.  22Jij  lbs.  "I"  beain;  side  sills  are  6  in.  8-Ib.  chan- 
nels. The  upper  framing  is  largely  of  2  in.  grooved  steel  and 
o  in.  and  4  in.  channels.  Sections  are  securely  braced  to  re- 
sist the  maximum  strain.  Windows  are  round,  with  an  open- 
ing of  24.)4  inches.  Sheathing  is  No.  12  American  Bessemer, 
securely  riveted  to  framing,  forming  trusses  to  support  the 
car.  Roof  is  of  No.  10  sheet  steel,  closely  riveted  and  all 
seams  soldered  solid,  making  an  absolutely  tight  roof.  Draft 
rigging  is  applied  at  each  end,  consisting  of  M.C.B.  Standard 
Climax  couplers.  Pilot  is  of  structural  steel  frame,  the  slats 
being  of  ^4  in.  pipe,  securely  bolted  and  braced  to  front  of  car 
under  frame. 

Air  System: — Air  is  applied  by  a  pump  driven  by  the  en- 
gine, also  an  emergency  gasoline  driven  air  compressor  in- 
stalled in  the  engine  room.  The  supply  is  carried  in  two  18  in 
X  96  in.  and  one  18  in.  x  111  in.  seamless  steel  tanks,  secured 
in  the  car  underframe,  with  suitable  pipe  connections,  for 
whistle,  starting  engine  and  operating  clutch  gears  and 
lirakes. 

Gasoline: — The  gasoline  is  carried  in  an  18  in.  x  111  in. 
seamless  steel  tank,  with  a  total  capacity  of  120  gallons, 
which  is  connected  to  air  system  through  special  valve  and 
reducer,  which  delivers  gasoline  to  a  small  auxiliary  gasoline 
tank  in  the  engine  room,  then  by  gravity  to  the  engine. 

Water  System: — The  water  cooling  circulation  consists 
of  rotary  circulation  pump,  cooling  coils  and  e.xpansion  tank. 

Lighting: — The  car  is  lighted  by  an  acetylene  system, 
with  i:i  oval  lamps  in  the  passenger  compartment,  1  bracket 
lamp  in  the  baggage  room,  1  bracket  lamp  in  each  toilet,  1 
bracket  lamp  in  engine  room,  and  1  lamp  in  centre  vestibule. 

Heatin.g  and  Ventilating: — The  car  is  heated  by  hot  wa- 
ter, the  heating  system  being  connected  into  the  water  cir- 
culation from  the  engine.  Ventilation  is  by  means  of  intake 
air  ducts,  which  deliver  air  at  various  points  adjacent  to  the 
floor  of  the  car,  and  foul  air  is  exhausted  at  the  roof  by 
means  of  suction  or  exhaust  ventilators. 

Interior  Finish: — The  interior  finish  is  in  mahogany,  with 
two  toilet  rooms  fitted  with  Duner  hoppers.  The  floor  is  of 
l.'l/lC  in.  hard  maple  with  dumb  flooring  of  No.  12  sheet  steel. 
The  ceiling  in  the  passenger  compartment  is  of  pressed  board 
formed  to  fit  the  roof  of  the  car.  Seats  are  Hale  and  Kil- 
burn,  spring  cushions,  and  upholstered  in  plush  for  the  pas- 
senger compartment  and  rattan  for  the  smoking  compart- 
ment. The  car  is  thoroughly  insulated  by  the  use  of  litb 
placed  between  maple  floor  and  dumb  flooring,  also  between 
sheets   and   interior   finish,  and  by  use  of  linofelt   placed  be- 


tween roof  sheets  and  ceiling.  Aisles  in  the  car  are  covered 
to    be    absolutely    fireproof. 

Painting: — The  car  is  painted  with  McKeen  Motor  Car 
Company's  standard  red  color,  lettered  and  striped  in  gold. 

The  same  company  has  recently  shipped  a  second  70-ft. 
car,  of  the  same  description  as  the  foregoing,  to  the  Sand 
Springs  Interurban  Railway  Company,  and  have  under 
course  of  construction  two  70-ft.  cars  of  the  same  design  for 
the   Peoples   Electric  Railway,  of  Muskogee,  Okla. 


Surburban  Gas-Electric  Railway  Service 

The  General  Electric  Company  recently  delivered  a 
gas-electric  car  to  the  Buffalo,  Rochester  and  Pittsburg 
Railway.  This  type  of  car  is  admirably  adapted  for  use  on 
branch  lines  which  at  present  may  be  operated  at  a  loss 
by  steam  and  where  the  amount  of  traffic  does  not  warrant 
electrification,  and  its  use  on  such  lines  may  be  e-xpected 
to    reduce    operating   expenses    and    increase    traffic. 

This  car  is  66  ft.  long,  14  ft.  1  in.  high  and  has  a'  seat- 
ing capacity  of  49  in  the  passenger  compartment  and  20  in 
the  smoking  compartment,  with  two  passengers  per  seat. 
The  seats  are  sufficiently  wide  to  accommodate  3  persons, 
so  if  desired,  the  passenger  compartment  will  accommo- 
date 69  and  the  smoking  compartment  2S.  a  total  of  97. 
The  car  derives  its  power  from  a  gasoline  engine  and  trans- 
mits it  to  the  wheels  by  means  of  an  electric  drive,  thus 
avoiding    any    direct    mechanical    gearing   or    connection    be- 


Interior  General  Electric  Gas-Electric  Car. 
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66-Foot  Gas-Electi'ic  General  Klectric  Car  Operating  on  B.  R.  it  P.  Road. 


tween  the  engine  and  the  wheels.  The  engine  is  direct 
coupled  to  an  electric  generator,  forming  a  compact  power 
plant  located  in  the  engine  compartment.  The  electric 
power  thu.-;  generated  is  applied  to  standard  railway  motors, 
mounted  upon  the  axles.  The  car  is  operated  l)y  means  of  a 
taitable  controller  in  a  manner  similar  to  ordinary  electric 
trolley   cars. 

A  100  gal.  storage  tank  supplies  sufficient  gasoline  to 
carry  the  car  200  miles.  The  car  is  provided  with  automatic 
and  straight  air  brake  equipments  and  auxiliary  hand  brake 


Gasoline  Generator  Set,  Direct-Connected. 

for   use    in    case   of   emergencies.      It    is    also   eiiuippcd    with 
standard  automatic  air  signals. 


The  Westinghouse  Automatic  Section  Insulator 

Automatic  Section  ln:^ulatorr.  arc  inserted  at  points 
where  it  is  desirable  to  energize  a  section  of  trolley  wire 
when  the  trolley  passes  onto  it  and  to  de-energize  it  when 
the  trolley  passes  off.  They  are  widely  used  in  mining  in- 
stallations and  are  so  constructed  that  a  mining  locomotive 
in  entering  a  section  will  throw  the  switch  of  the  insulator 
and  energize  the  section.  In  returning,  the  trolley  of  the 
locomotive  throws  the  switch  in  the  opposite  direction  and 
renders  dead  the  section  just  left.  In  construction  the 
Westinghouse  Automatic  sectixjn  insulator  is  similar  to 
the  Westinghouse  Type  K.R.  section  insulator  except  that 
a  circuit  opcning-and-closing  arrangement  is  incorporated 
in  the  automatic  type.  Side  bars  of  impregnated  hickory 
take  the  tensile  stress  due  to  the  trolley  wires.  All  metal 
parts  are  either  of  sherardizcd  malleable  iron  or  of  a  bronze 


coiiiposition.  A  wedge  of  the  type  that  has  given  excellent 
service  on  standard  trolley  frogs  is  used  to  secure  the  trol- 
ley wire  in  each  approach.  Supplementing  the  wedge,  an 
internally  threaded  chuck  is  provided.  This,  when  tapped 
into  its  tapered  hole,  lirmly  grips  the  wire.  Opening  and 
closing  of  the  circuit  is  efifected  by  a  switch  blade,  mounted 
on  a  rocker.  Electricity  is  fed  to  the  rocker  switch-blade 
through  a  heavy,  flexible,  woven-copper  bond,  which  is 
securely  connected  at  each  of  its  ends.  When  the  trolley 
wheel  is  inbound,  no  arc  can  be  drawn  across  the  knife 
switch  and  contact  Ijecause  their  connection  is  completed  be- 
fore the  trolley  wheel  leaves  the  rocker,  which  is  always 
energized.      In    returning,    the    trolley    does    not    open    the 


liranch  line  until  the  wheel  has  passed  onto  the  rocker.  .A- 
the  automatic  section  insulator  is  used  most  frequently 
in  mines,  it  is  arranged  for  suspension   from  roof  tiniliers. 


A  Canadian  Holoplane  Company 
The  Holoplane  Company,  Limited,  the  new  company 
formed  to  take  care  of  the  growing  business  of  the  Holo- 
plane Company  in  Canada,  with  headquarters  at  60-62  Front 
street  west,  Toronto,  plans  to  co-operate  with  central  sta- 
tions, architects,  builders,  fixture  dealers,  contractors  and 
supply  dealers  in  promoting  a  higher  standard  of  illumina- 
tion by  educative  campaigns  throughout  the  country.  The 
men  at  the  head  of  the  Canadian  branch  are  well  known 
and  have   had  long  and  practical   experience. 

Mr.  Chas.  A.  Howe,  manager  of  the  Toronto  branch, 
was  manager  of  the  Chicago  office  for  years.  Mr.  H.  1). 
1 1  owe.  secretary  of  the  company,  has  for  years  been  identi- 
lied  with  The  Holoplane  Company,  being  for  some  time 
assistant  manager  of  the  Chicago  office  and  general  pur- 
chasing agent. 

Morgan  I'.  Ellis,  the  sales  manager,  is  already  well- 
known  to  our  western  readers,  having  for  some  time  trav- 
elled  for  the  head  comiiany   in   the   Northwest  Territories. 
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Multiplex  Telephony  and  Telegraphy  by  Means 
of  Electric  Waves  Guided  by  Wires 

A  paper  to  l)c  prcscntcil  before  llie  ;3Stli  Animal  Con- 
vention of  the  American  Institute  of  Electrical  Engineers, 
l>y  George  D.  Sqiiier,  describes  the  results  of  experiments 
that  have  been  carried  on  for  a  number  of  years  over  a  seven 
mile  line  connecting  the  Signal  Corps  Laboratory  and  the 
Bureau  of  Standards,  Washington.  By  using  a  very  high 
frequency  current,  100,000  cycles,  and  properly  tuned  tele- 
phones, a  conversation  can  be  carried  on  over  the  same  wire 
and  at  the  same  time  as  another  conversation,  using  the  or- 
dinary telephones,  without  either  interfering  in  any  way 
with  the  other.  The  inference  is  that,  using  various  fre- 
quencies, a  number  of  conversations  could  be  carried  on  at 
the  same  time  without  interference.  The  difficulty  of  pro- 
ducing high  frequency  currents  has  alone  prevented  these 
further  experiments  to   date. 

The  experiments  were  based  upon  the  fact  that  since 
the  limits  of  audibility  may  be  taken  to  vary  between  16,  as 
a  lower  limit,  and  20.000  as  the  higher  limit,  cycles  per 
second,  any  vibration  having  a  frequency  outside  of  this 
range  could  not  set  up  a  vibration  which  would  afifect  our 
ear.  For  reasons  that  are  outlined  at  length  in  the  paper 
a  frequency  of  100,000  cycles  was  chosen.  This  was  pro- 
duced by  a  specially  designed  electric  generator  also  de- 
scribed and  illustrated.  The  following  summary  of  Mr. 
Squier's  experiments  and  results  will  be  of  interest. 

Speech  Transmitted  by  High  Frequency  Currents 

The  first  preliminary  experiments  were  directed  to  a  de- 
termination as  to  whether  it  is  possible  to  superimpose  elec- 
tric waves  of  ultra-sound  frequencies  upon  the  minute  cur- 
rents now  employed  in  telephony  over  wires,  without  caus- 
ing troublesome  interference  with  the  battery  telephone  cur- 
rents. Experiments  were  first  conducted  with  various  forms 
and  types  of  telephone  receivers  in  connection  with  local 
circuits  at  the  generator.  With  a  collection  of  receivers 
ranging    from   about   50    to    over   8000    ohms   resistance,    and 


LABORATORY 

OF 
SIGNAL  CORPS 


Fu;.  1 

of  various  designs,  a  scries  of  tests  was  made  under  severe 
conditions.  It  was  found  in  general  that  alternating  currents 
of  frequencies  ranging  from  30,000  to  100,000  cycles  per  sec- 
ond, when  coupled  directly,  inductively  or  electrostatically  to 
local  circuits  from  the  generator,  produced  absolutely  no 
perceptible  sound-efifects  in  the  receivers. 

The  next  fundamental  point  considered  was  whether  at 
these  frequencies  a  telephone  can  receive  enough  energy  to 
make  it  operative  for  producing  sound-waves  in  air.  In  the 
wireless  telegraph  art  where  the  frequencies  involved  are 
from  100,000  to  several  million  per  second,  this  problem  has 
))een  uniformly  solved  by  the  introduction  of  some  form  of 
detector  for  electro-magnetic  waves,  whose  function  is  to 
trair.sform   the   energy  of  tlic   high   frequency  oscillation   into 


■  ilher  forms  suitable  to  a  type  of  in.slrument  sucli  as  a  tele- 
phone receiver.  Various  forms  of  detectors  .such  as  are 
now  used  in  wireless  telegraphy  were  therefore  tried  be- 
tween the  telephone  receiver  itself  and  the  energizing  cir- 
cuit. Since  the  fre<iuencies  being  here  considered  were  en- 
tirely above  audition  it  was  necessary  in  order  to  produce 
an  effect  on  the  ear,  to  introduce  some  method  of  modify- 
ing the  continuous  train  of  sustained  oscillations  from  the 
generator  into  groups  or  trains,  the  period  of  which  falls 
within  the  limits  of  audition.  This  was  accomplished  by 
employing  the  regular  forms  of  automatic  interrupters,  such 
as  are  now  used  in  wireless  telegraphy,  with  the  result  that 
with  these  two  additional  and  essential  pieces  of  apparatus, 
the  energy  of  the  generator  was  delivered  to  the  ear  in  ;. 
form    well    suited   for   physiological    effects.      In    these   latter 
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experiments  interrupters  giving  a  frequency  of  between 
.")00  and  a  thousand  alternations  a  second  were  employed. 

The  elements  of  the  apparatus  thus  far  included  a  gener- 
ator of  sustained  high  frequency  oscillations,  an  interrupt- 
er to  modify  the  amplitude  of  these  oscillations  into  groups 
of  a  period  within  the  range  of  hearing,  some  form  of  de- 
tector to  rectify  these  oscillations,  and  a  telephone  receiver. 
When  in  the  above  mentioned  chain  of  apparatus  the  inter- 
rupter is  replaced  by  some  form  of  telephone  transmitter, 
such  as  the  microphone,  all  the  essentials  for  the  transmis- 
sion of  speech  in  both  directions  are  present. 

Experiments  were  made  over  local  circuits  with  appar- 
atus arranged  in  this  order  over  a  range  of  frequencies  from 
20,000  to  100,000  cycles  per  second,  with  the  result  that 
speech  was  transmitted  very  satisfactorily.  Upon  removing 
the  detector  from  the  above  arrangement  no  perceptible 
effect  upon  the  telephone  receiver  of  such  a  high  frequency 
circuit  which  did  not  include  some  form  of  detector  was  ob- 
tainable. 

Duplex   Telephony   with   One   Grounded   Circuit 

To  demonstate  the  fact  that  electric  waves  of  ultra- 
sound frequency  produce  no  perceptible  effect  when  super- 
imposed on  the  same  circuit  over  which  ordinary  telephone 
conversation  is  being  transmitted,  the  next  step  was  to  use 
such  a  train  of  sustained  oscillations  as  described  above  for 
transmitted  speech  over  a  circuit  already  iii  use  for  ordinary 
telephonic  speech.  For  this  purpose  the  twisted-pair  tele- 
phone line  was  equipped  with  a  complete  standard  local  bat- 
tery telephone  set  as  installed  for  commercial  practice,  and 
in  addition  one  of  the  wires  was  equipped  as  in  Fig.  1, 
the  circuit  being  shown  diagramatically  in  Fig.  2.  This 
particular  arrangement  was  employed  in  this  experiment 
because  it  was  desired  to  have  the  battery  telephone  operate 
on  its  usual  circuit  with  the  introduction  of  ground  con- 
nections at  the  ends  of  the  lines  for  the  super-position  of  the 
higher    frequency    circuit.      When    such    ground    connections 


102 


THE     ELECTRICAL      NEWS 


were  iiilroduccd  directly  \vitlii>iu  iuiiiii!.j  elcniciUs  inserted, 
tlie  nietallie  circuit  experienced  tlie  usual  disturbances  found 
under  city  conditions,  but  silence  was  immediately  restored 
by  introducing  in  tlie  ground  connections  tuning  elements 
of  magnitudes   suited   to   wireless   telegraphy. 

The    twisted-pair    telephone    line    was    equipped    with    a 
complete    standard    local    battery    telephone    set    as    installed 
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for  commercial  practice  with  the  exception  that  the  local 
battery  circuit  of  the  transmitter  telephone  set  was  opened, 
and  a  few  turns  of  coarse  wire  inserted  in  series  with  the 
two  dry  cells  which  are  normally  used,  as  shown  in  Fig. 
:i.  The  armature  circuit  of  the  generator  was  inductively 
connected  with  the  coil.  A  hot  wire  milliammeter  was 
placed  in  the  line  circuit  to  indicate  the  magnitude  of  the 
high  frequency  current  which  was  flowing  on  the  line. 
With  this  arrangement,  using  the  equipment  in  the  regular 
commercial  way  with  an  operator  at  each  end  of  the  line, 
the  direct  current  voltage  and  the  alternating  current  volt- 
age in  series  with  it  in  the  primary  circuit  of  the  transmit- 
ter, were  varied  individually  and  relatively  in  a  variety  of 
ways,   with   the   striking  result   that   just  at   the  point  where 


C 


11^     f^fll" 


■PlG.    4 


the  direct  current  voltage  was  decreased  so  that  no  sounils 
were  received,  the  line  became  absolutely  silent. 

As  a  test  under  severest  conditions  the  effect  was  noted 
upon  speech  received  at  the  same  station  at  which  the  high 
frequency  current  is  being  ini|)ressed,  for  here  the  atten- 
uated telepluniic  currents  at  the  receiving  end  of  the  tele- 
jihone  line,  on  which  is  superimposed  a  high-frequency  cur- 
rent of  vastly  greater  magnitude  at  the  same  point.  No 
effects  of  any  kind  could  be  detected  under  these  condi- 
tions. From  the  above  experiments  it  appears  that  in  any 
attempt  at  multiplex  telephony  by  means  of  electric  waves 


of  ultra-sound  frequencies  bUperiniposed  upon  the  minute 
telephonic  currents  employed  in  battery  transmission  there  is 
nothing  to  fear  from  disturbances  of  such  currents  upon 
the  operation  of  the  ordinary  battery  equipment. 

The  actual  arrangement  of  the  circuit  is  shown  in  h'ig. 
4,  in  which  G  is  the  source  of  sustained  high  frequency  oscil- 
lations; C  is  the  tuning  condenser  of  the  oscillatory  cir- 
cuit; L'  is  the  tuning  inductance  of  the  oscillatory  circuit; 
1'  is  the  primary  of  the  oscillation  transformer;  A  is  the 
ammeter;  M  is  the  transmitter  microphone;  S  is  the  second- 
ary of  the  oscillation  transformer  in  the  line  circuit;  C  is 
the  tuning  condenser  in  the  line  circuit;  L  is  the  tuning  in- 
ductance in  the  line  circuit;  A'  is  the  ammeter  in  the  line. 
.■\t  the  receiving  end   of  the  line   Ci  is   the   line   tuning  con- 


FlG.  5 

denser;  Li  is  the  line  tuning  inductance;  Pi  is  the  primary  of 
the  oscillation  transformer;  Si  is  the  secondary  of  the  oscil- 
lation transformer;  Li'  is  the  tuning  inductance  in  the  oscil- 
latory circuit;  e/  is  the  tuning  condenser  of  the  oscillatory 
circuit,  between  which  and  the  telephone  F'  the  detector 
D   is   operatively   connected;   E  is   the   earth   connection. 

The  local  battery  telephone  sets  are  connected  across 
the  two  line  wires  in  the  usual  manner.  In  both  sets  1  is 
the  microphone  transmitter;  2  is  the  local  battery;  3  is  the 
induction  coil;  4  is  the  ringing  system,  including  the  bell 
and  hand  generator;  5  is  the  switch  hook;  6  is  the  telephone 
receiver. 

Duplex  Telephone — Using   Metallic   Circuit 

The  next  step  was  to  remove  entirely  the  earth  con- 
nections from  the  metallic  circuit  and  superimpose  both 
telephonic  circuits  upon  the  same  pair  of  wires,  as  shown 
in  Fig.  6,  in  which  the  high-frequency  apparatus,  shown  dia- 
grammatically  in  Fig.  5,  is  bridged  across  the  line  wires  A 
and  A'.  G  is  the  source  of  sustained  high  frequency  oscil- 
lations; Ci  is  the  tuning  condenser  of  the  oscillatory  circuit; 
Li  is  the  tuning  coil  of  the  oscillatory  circuit;  P  is  the  prim- 
ary of  the  oscillation  transformer;  A  is  the  ammeter;  M  is 
the  transmitter  microphone;  S  is  the  secondary  of  the  oscil- 
lation  transformer  in   the   line  circuit;   C  is   the   tuning  con- 


denser in  the  line  circuit;  L  is  the  tuning  inductance  in  the 
line  circuit;  Ai  is  the  ammeter  in  the  line.  At  the  receiving 
end  iif  the  line,  C  is  the  line  tuning  condenseer;  L'  is  the 
line  tuning  inductance;  P'  is  the  primary  of  the  oscillation 
transformer;  S'  is  the  secondary  of  the  oscillation  trans- 
former; L"  is  the  tuning  inductance  in  the  oscillat(}ry 
circuit;  C"  is  the  tuning  condenser  in  the  oscillatory  cir- 
cuit, between  which  and  tlie  telephcmc  !■'  Ilie  detector  1)  is 
operatively   connected. 

The  local  battery  lelephono  sets  are  connected  across 
the  line  wires  in  the  usual  manner.  In  both  sets,  1  is  the 
microphone  transmitter;  2  is  the  local  battery;  :i  is  the  in- 
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duction  coil;  4  is  tlic  ringing  system,  including  the  bell 
and  hand  generator;  5  is  the  switch  hook;  6  is  the  telephone 
receiver. 

Articulation  tc^ts,  including  music,  numerals  and  other 
difficult  combinations,  gave  satisfactory  results,  with  no 
interference  whatever  between  the  two  sides  of  the  cir- 
cuit. 

By  holding  one  telephone  receiver  to  one  ear  and  the 
other  receiver  to  the  other  ear  the  receiving  operator  could 
hear  two  entirely  different  conversations  simultaneously 
over  the   same  pair  of  wires. 

Duplex-Diplex  Telegraphy 
The  paper  further  states  that  the  problem  of  transmit- 
ting two  telegraphic  messages  over  the  same  cricuit  may  be 
solved  by  methods  and  apparatus  as  far  as  the  high  fre- 
quency side  of  the  circuit  is  concerned,  which  are  practically 
identical  with  those   described  above. 


further    extension    north    to    Makaroft',    near    the    Manitoba- 
Saskatchewan  boundary  line,  is  also  under  consideration. 


New  Brunswick  Telephone  Company  Annual 

The  gross  earnings  of  the  New  Brunswick  Telephone 
Company  for  the  year  ending  March  31,  1911,  amounted  to 
$305,124.  Of  this  sum  very  liberal  allowance  was  made  as 
follows:  operating  charges,  $74,887;  maintenance,  $65,172; 
general,  $35,164;  reconstruction,  $11,305;  Campbellton  fire 
loss,  $15,708;  depreciation,  $27,000.  This  leaves  net  earn- 
ings, $75,883,  just  sufficient  to  pay  the  yearly  dividend  of 
six  per   cent,   on  $1,176,000   capital,   and   interest   on   $100,000 

debentures. 

The  grow^th  of  the  company's  business  for  the  last  three 

years  has  been  at  the  yearly  rate  of  about  800  instruments, 

or  from  7,536  telephones  in  1908  to  9,974  at  the  present  time. 
The    directors    of   the    company    are    as    follows:    S.    H. 

White,   president;   Hon.   F.   P.  Thompson,   vice-president;   R. 

O'Leary,  W.   B.  Snowball,  A.   K.   Slipp,   F.   B.  Black,  F.   W. 

Sumner,    A.    W.    Bennett,   J.    M.    Robinson,    G.    W.    Ganong. 

F.  B.  Carvell,  J.  L.  McAvity,  L.  B.  McFarlane.     A.  W.  Mac- 

kim   is   secretary-treasurer. 


All  C.  P.  K.  train  despatching  between  London  and 
Toronto,  London  and  Windsor,  and  on  the  branch  lines 
in  that  district,  is  now  being  operated  by  the  telephone 
system. 


The  Nova  Scotia  Telephone  Company  has  sold  out  to 
the  Maritime  Telegraph  &  Telephone  Company  for  a  con- 
sideration which  amounts  to  approximately  144  dollars  for 
each    one   hundred    dollar    share    of   stock   held. 


Further  hearing  into  the  Board  of  Trade  complaint 
against  the  New  Brunswick  Telephone  Company  has  been 
resumed  by  the  Public  Utilities  Commission.  Dr.  H.  V. 
Hays,  of  Boston,  who  has  been  making  an  inventory  of  the 
Company's  property,  estimates  its  value  at  about  $1,500,000. 


Telephone  Company  Establishes  Ontario  Branch 

Owing  to  the  rapid  expansion  of  their  Canadian  tele- 
phone business  the  Stromberg-Carlson  Telephone  Company 
has  decided  to  establish  an  Ontario  branch  office  which  will 
be  situated  in  Toronto  at  72  Victoria  street,  the  office  form- 
erly occupied  by  Mr.  Beattie,  their  Ontario  sales  agent.  In 
the  future  all  standard  equipments  and  their  parts  will  be 
stocked  at  this  branch  and  prompt  shipments  will  be  made 
direct  from  Toronto.  Doubtless  the  customers  of  the 
company  will  find  this  much  improved  arrangement  a  de- 
cided advantage  in  the  matter  of  both  time  and  expense. 

The  manager  of  the  Toronto  branch  will  be  Mr.  W.  C. 
Freeman,  in  addition  to  which  Mr.  George  J.  Beattie.  un- 
der whom  the  business  has  grown  to  its  present  propor- 
tions,  will    act    in    an    advisory   capacity. 


Shipping  Cases  of  Corrugated  Paper 

The  Canadian  Independent  Telephone  Company,  Lim- 
ited, Duncan  street.  Toronto,  have  adopted  a  very  up-to- 
date  method  in  shipping  their  magneto  telephones.  Each 
telephone  is  in  a  separate  case  which  is  made  of  corru- 
gated paper.  This  paper  has  entered  largely  into  the  con- 
struction of  boxes  used  in  shipping  out  commodities  and 
it    has   proven   to   be   particularly   adapted    to   the    telephone. 


The  Bell  Telephone  Company  has  let  contracts  for  a 
new  exchange  building  in  Ottawa,  corner  King  Edward  and 
Bessemer  streets.     The  total  cost  is  estimated  at  $50,000. 
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1,600  telephone  lines  from  the  Main  and  Parkdale  ex- 
changes. Toronto,  have  been  transferred  to  the  new  Ade- 
laide exchange.  M  the  same  time,  400  telephones  were 
transferred  from  Parkdale  and  a  few  from  College  to  the 
Junction    exchange. 


Contracts  have  been  let  and  the  work  is  already  under 
way  for  the  extension  of  the  Manitoba  telephone  lines  from 
Asessippi    to    Roblin,    a    distance    of    twenty-one    miles.      A 


It  is  light  and  strong  and  the  telephone  is  almost  entirely 
free  from  danger  of  damage  while  being  handled.  To  the  cis- 
tomers  it  means  that  the  telephone  may  be  left  in  the  case 
while  it  is  in  store  and  while  it  is  being  carried  to  the  place 
of  installation.  The  accompanying  illustration  shows  a 
telephone  being  placed  in  one  of  these  boxes.  Tt  will  be 
noticed  that  the  telephone  is  completely  assembled  ready 
to  go  on  the  wall  which  saves  time  and  work  of  installa- 
tion. In  addition  the  case  is  very  easily  opened  as  there 
are  no  nails  or  screws  in  it  and  a  jack  knife  slipped  along 
the  top  allows  the  telephone  to  be  lifted  out  without  diffi- 
culty. 
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Questions  and  Answers 


GENERAL  RULES  TO  BE  OBSERVED  BY  CORRESPONDENTS 

1.  All    enquiries    will    be    answered    in    the    order    received,    unless    special 

circumstances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue,  should  be  in  our  hands 

by  the   close  of   the  month  preceding   publication. 

Electric  vs  Coal  Heating 

Q.  When  is  it  as  economical  to  use  electric  current  as 
coal  for  heating?  ' 

A.  This  question  may  be  answered  under  the  followin,;; 
divisions:  1.  When  electric  current  is  bought  on  peak  load 
or  on  maximum  demand  and  used  off  the  peak,  then  the  cost 
is  for  heating  appliances  only  (including  maintenance,  etc.). 
2.  When  the  cost  of  coal  and  the  cost  of  electric  energy 
have  a  relation  determined  somewhat  in  the  following  man- 
ner, the  quantities  assumed  being  altered  to  suit  the  particu- 
lar conditions. 

Assume — 1  lb.  anthracite  coal  containing  12,000  B.t.u.  10 
per  cent,  lost  through  imperfect  combustion.  15  per  cent,  of 
remainder  lost  up  chimney.  Then'  useful  heating  from  one 
pound  of  coal  would  be, — 

12,000  X  .HO  X  .85  =  9,200  B.t.u. 
Then  as  we  have  1  B.t.u.=772  ft.  lbs.  we  have  from  1  ]h.  coal 
an  equivalence  of 
9200  X  772 

=  3.6  h.  p.  hrs. 

33000  X  60 
and  3.6  X  .746^2.7  kw.   hours. 

That  is.  under  the  assumptions  made,  1  lb.  of  coal  would  be 
about  equivalent  to  2.7  kw.  hrs.  or  one  ton  of  coal  (3000  lbs.) 
to  5400  kw.  hrs.  from  which  we  have  1  ton  of  coal  per  month 
equivalent  to, — 
5400 

=:  7.5  kw.  continuously  per  month. 

:!0  X   24 
Then  assuming  that  power  can  be  bought  on  the  monthly 
basis,  but  taking  it  at  a  yearly  rate  as  we  are  more  familiar 
with  yearly  prices,  we  have  an  equivalence  of 
12  tons  coal  and  7.5  kw.  years. 
1.6  tons  coal  and  1  kw.  year. 
1  ton  coal  and  .625  kw.  years. 
That  is  to  say,  coal   at   $5.00  per  ton  would  require   electric 
energy  to  be  sold  at     5.00 

z=  $8.00  per  kw.  per     annum;     and 

.625 
proportionately  for  other  prices  of  coal.  As  however  there 
are  few  if  any  electric  plants  that  could  afford  to  make  prices 
for  3  to  5  months  only, — about  the  limits  of  time  for  or- 
dinary heating  purposes — it  would  mean  on  (say)  a  4  month's 
heating  period,  that  electric  energy  would  have  to  sell  at 
4  X  8.00 
=$2.67  per  kw.  per  annum  to  be  e<|ual  in  cost  to  coal 
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iild   be   foimd   for   the   cur- 


at $5.00  unless  an  economic  use  could 
rent  for  the  remaining  months. 

Again  we  have  assumed  above  that  the  electric  current 
is  used  continuously  throughout  the  24  hours  or  the  equiv- 
alent, that  it  is  paid  for  by  integrating  wattmeter;  but  if  it 
is  paid  for  by  maximum  demand  and  used  irregularly,  this 
puts  it  at  still  greater  disadvantage. 

It  will  not  be  difficult  to  apply  these  results  to  other 
cases  and  there  are  occasions  in  the  case  of  hydro-electri': 
power  with  surplus  water  during  the  cold  period  or  of  high 
priced  coal,  where  the  conditions  beconic  nnuli  more  favor- 
able to  the  use  of  electric  current  and  especially  as  indicated 


at  lir.st  when  the  curroit  e.in  be  used  for  this  purpose  off  the 
peak   hours  of  the   power   and   lighting   load. 

There  are  of  course  special  advantages  of  electric  heat- 
ing, in  the  way  of  convenience,  cleanliness,  localization  of 
heating  effects,  etc.,  that  for  special  purposes  place  it  con- 
siderably in  the  lead;  and  the  above  discussion  must  be  taken 
as  applying  more  generally  to  the  heating  of  large  air  spaces 
such  as  the  heating  of  residences  or  other  buildings.     li.H.M. 


Power  on  Three-phase  Circuit 

Q.  We  have  ammeters  on  the  three  wires  of  a  2200  volt, 
:;  phase  lighting  circuit.  When  the  three  currents  are  A^ 
8,   B^12,  and  C=15.     what  power  is  being  delivered? 

A.  The  power  in  any  phase,  assuming  unity  power  fac- 
tor for  the  lighting  load,  will  of  course  be  the  product  of 
voltage  and  current  for  that  phase.  Taking  the  phase  A-B 
for  instance,  we  have  the  voltage  2200  between  A  and  B  but 
not  the  current,  as  the  currents  given  are  interconnected  with 


other  phases.     The  results   are   obtained  graphically   as   fol- 
lows: 

With  unity  power  factor,  the  voltages  of  the  three  phases 
being  at  130°  angles,  the  currents  in  the  phases  will  be  at 
the  same  angles,  and  as  the  currents  A,  B,  C  form  a  triangle, 
(see  diagram),  vve  have  to  find  a  point  from  which  lines  to 
the  three  angles  will  be  120°  apart.  On  the  sides  draw  120° 
arcs— by  laying  off  30°  (130° — 90°)  angles  are  indicated. 
These  three  arcs  will  intersect  in  a  point,  (a  check  on  the  ac- 
curacy of  the  drawing)  and  the  lines  from  this  point  to  the 
three  angles  represent  the  currents  of  the  three  phases  and 
scale  as  shown.  The  power  in  the  three  phases  will  then 
Ik-,—  A— B  2.43  X  2200=  5.34  kw. 
H— C  10.62  X  3200=23.:!6  kw. 
C— A     0.55  X  2300=14.41   kw. 


giving  a   total    of lii.II    kw. 

If   we    had    l,-iken    the    average    we    would      have    olitainecl 
:i5 
llic  lol;il  power  as — x'  V    3  x  2200:=44.45  kw.   showing  a  con- 

.3 
siderable  error.     The  former  process  gives  us  the  conditions 
in  each  phase  and  tells  us  at  once  llie  amoinit  of  load  to  be 
added   to  or   sublracled    from   each   phase   for  b.ilaucing  piu'- 


poscs 


E.  B.  M. 


Trade  Publications 

Gas-Electric  Car — Bulletin  issued  by  the  General  Elec- 
tric Company,  descriptive  of  their  gas-electrically  operated 
motor  cars,  both  single  and  double  truck  type.  A  very  full 
description  of  every  part  of  these  cars  is  given  with  good 
illustrations. 

Mazda  Multiple  Lamps — Bulletin  13A.  issued  liy  tlie 
National  Electric  Lamp  Association,  descriptive  of  their  100 
to  125  volts,  200  to  250  volts,  and  25  to  500  watts,  drawn 
wire  filament  tungstens. 

Veritys'  Limited — Pamphlets  descriptive  of  the  "Aston" 
interiJole  motor?;  Radiant  lanterns  for  metallic  filament 
lamps:    the   "Aston"   steam   set;   Astral   safety   fuses,   etc. 

Outlet  Boxes — Catalogue  No.  25,  descriptive  of  stamp- 
ed steel  switch  and  outlet  boxes,  by  the  Chicago  Fuse  Manu- 
facturing  Company,   of   New   York. 

Magnetic  Properties  of  Heusler's  Alloys — Bulletin  No. 
47.  issued  by  tlie  Universitx  of  Illinois,  describing  experi- 
ments  on   the  above,   by   Edward   B.   Stephenson. 

Wires  and  Cables — Section  7,  second  addition,  supply 
catalogue,  issued  by  the  Canadian  General  Electric  Com- 
pany, Toronto.  A  very  complete  illustrated  catalogue  of 
100  pages,   descriptive  of  the  above  lines. 

The  Dayton  Fare  Recorder — A  booklet  issued  by  the 
Dayton  Fare  Recorder  Company,  of  Dayton,  Ohio, 
descriptive  of  their  fare  recorder  apparatus,  for  use  on 
electric    railways. 

Bureau  of  Standards — -\  circular  issued  liy  the  Depart- 
ment of  Commerce  and  Labor,  at  Washington,  indicating 
the  range  of  electrical  testing,  and  the  fees  for  testing  elec- 
trical and  photometric  standards,  and  electrical  measuring 
instruments. 

Wiring  Formulae  and  Other  Data — A  little  booklet  con- 
taining a  lot  of  information  about  the  sizes  of  wires  and 
cables  for  various  uses,  such  as  conduits,  motor  and  gen- 
erator leads,  etc.,  published  by  the  Conduit  Machine  Com- 
pany, oth  Avenue,  New  York. 

Time-Switches — A  catalogue  issued  by  Venner  &  Com- 
pany, London.  England,  descriptive  of  the  Venner  time- 
switch.  The  construction  and  operation  of  the  apparatus 
is  very  clearly  indicated  by  diagrams  and  descriptive  matter. 

Meters — A  catalogue  issued  by  Venner  &  Co.,  London, 
England,  descriptive  of  the  Chamberlain  &  Hookham  meters, 
for  which  they  are  selling  agents. 

Mazda  Multiple  Lamps — Bulletin  IsA,  issued  by  the 
Engineering  Department  of  tlie  National  Electric  Lamp  .\s- 
sociation,  giving  full  technical  data  on  the  recent  perfection 
of  a  process  permitting  the  use  of  drawn  tungsten  filaments. 
It  is  claimed  that  this  new  construction  greatly  diminishes 
a   fragile   nature   of  the   tungsten. 

F.  J,  Drake  &  Company — Catalogue  of  practical  books 
on  various  phases  of  the  electric  art.  F.  J.  Drake  &  Com- 
pany, Chicago. 

Korting  Engines — Two  catalogues  issued  by  K.  Linde- 
niann.  204  .St.  James  street,  Montreal,  descriptive  of  Kort- 
ing's  Horizontal  Diesel  Engine,  and  Korting's  4-cycle  Gas 
Engines. 


Monthly  Record  of  Scientific  Literature — published  by 
the  D.  Van  Nostrand  Company,  publishers  and  importers  of 
scientific,  military,  and  naval  books.  New  York  city. 

Columbia  Cut-Out  Boxes — A  pamphlet  issued  by  the  Col- 
umbia Metal  Box  Company,  New  York,  descriptive  of  their 
"Enny-Size"  sectional  cut-out  boxes.  Also  catalogue  No.  4, 
dealing  with  the  Columbia  Panel  Board  Push  Button,  and 
Knife  Switch  cabinets. 

Detroit  Switches. — The  Detroit  Fuse  and  Manufacturfng 
Company,  Detroit,  Michigan,  is  distributing  Bulletin  No.  21 
on  "Detroit"  switches,  and  Bulletin  No.  22  on  "Arkless" 
fuses.  These  bulletins  give  complete  prices  and  informa- 
tion on  these  lines  and  will  be  found  of  great  interest  to 
fuse  and  switch  buyers. 

"Practical  Operation  of  Arc  Lamps,"  edited  and  publish- 
ed by  the  National  Carbon  Company,  of  Cleveland,  Ohio. 
It  contains  76  pages  of  practical  and  helpful  points  regarding 
every  phase  of  arc  lamp  construction  and  operation.  Its 
numerous  illustrations  are  marked  and  keyed  in  such  a  way 
that  they  work  in  closely  with  the  article  and  make  it  easy 
for  any  lamp  man  to  understand  the  points  brought  out  in 
the  text.  A  copy  of  the  book  will  be  sent  free  to  any  one 
connected  with  the  construction,  operation,  or  maintenance 
of  arc  lamps  of  any  form,  upon  request. 


Agents,  etc. 
542.  Electrical  insulators  in  stoneware  and  porcelain, 
&c. — Inquiry  is  made  by  a  well  known  London  firm  manu- 
facturing electrical  insulators  in  stoneware  and  porcelain; 
also  conduits,  troughing,  cable  racks  and  floor  tubes,  etc., 
for  power  stations  and  for  the  names  of  Canadian  importers. 


Three  Manufacturing  Firms  Merged 
The  advertisement  of  the  Oshkosh  Manufacturing  Com- 
pany, succeeding  the  Oshkosh  Logging  Tool  Company,  the 
A.  Sanford  Logging  Tool  Company,  and  the  Oshkosh  Tool 
Manufacturing  Company,  as  shown  in  this  issue,  involves  a 
progressive  story  of  two  companies  which  have  been  com- 
petitors in  the  tool  business  for  many  years.  The  A.  San- 
ford Logging  Tool  Company  was  started  in  a  small  shop  in 
1853,  and  at  that  time  had  the  field  practically  to  itself.  Soon 
after  it  took  into  its  employ  Mr.  Elmer  Leach,  who  stayed 
with  the  Sanford  company  until  1885,  when  he  started  the 
C")shkosh  Logging  Tool  Company,  taking  in  with  him  Mr.  C. 
Nygaard,  the  general  superintendent  of  the  new  factor}'. 
The  new  company  had  a  hard  struggle  to  get  a  start,  having 
scarcely  enough  capital  to  build  a  small  shop  and  buy  ma- 
terial for  tools.  But  the  persistent  spirit  of  the  promoters 
which  has  made  "Oshkosh"  tools  a  success,  slowly  but  sure- 
ly brought  the  new  company  before  the  attention  of  the 
public. 

The  A.  Sanford  Logging  Tool  Company  stuck  almost 
entirely  to  labor-saving  tools  and  devices  for  lumbermen,  the 
Oshkosh  Logging  Tool  Company  making  more  of  a  spe- 
cialty of  time,  money  and  labor  saving  devices  for  telephone, 
telegraph  and  railroad  lines  and  contractors,  in  which  field 
its  tools  have  become  known  everywhere.  .Ml  three  of  these 
companies  had  men  on  their  payroll  whose  principle  duty 
was  to  perfect  new  time-saving  inventions,  and  with  the  con- 
solidation of  the  three,  it  gives  the  new  company  a  force  of 
experienced   perfectors   and   manufacturers   who   thoroughly 
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understand  the  business  in  which  the  tools  are  to  be  used. 
A  short  time  ago  the  company  put  up  a  large  factory  and 
equipped  it  with  special  machinery,  niucli  of  which  was  de- 
signed by  its  own  men. 


British  Meter  Company  Opens  Canadian  Office 
Messrs.  Chamberlain  &  Hookham,  Limited,  of  Birming- 
ham, England,  one  of  the  oldest  and  largest  manufacturers 
of  meters  in  the  United  Kingdom,  sent  one  of  their  directors, 
Mr.  Sharp,  to  Canada  in  the  beginning  of  the  year  to  investi- 
gate the  opportunities  for  business.  Mr.  Sharp  was  so  im- 
pressed with  the  possibilities  that  he  recommended  'his  board 
to  form  a  subsiduary  company  for  the  sale  of  their  specialties 
in  Canada,  in  preference  to  appointing  agents,  as  he  con- 
.sidered  that  only  by  this  means  could  his  firm  do  justice  to 
the  Canadian  business  and  to  themselves.  The  board  hav- 
ing decided  on  accepting  his  advice,  Mr.  Sharp  will  return 
to  Canada  in  August,  together  with  the  gentleman  who  will 
be  appointed  their  Canadian  manager,  and  arrangements 
will  then  be  made  to  open  an  office  and  stores  in  Montreal, 
where   a  large  stock  of  meters  will  be  kept. 

It  will  interest  our  readers  to  know  that  this  firm  are 
pioneers  in  the  meter  business.  Mr.  Hookham  having  intro- 
duced the  mercury  motor  meter  over  25  years  ago.  The 
success  which  has  attended  these  has  been  such  that  tlii-^ 
type  of  meter  may  be  said  to  have  become  standard  prac- 
tice in  England,  and  is  showing  signs  of  becoming  so  even 
in  Germany,  the  home  of  commutator  meters.  Many  years 
back  the  firm  were  making  induction  type  a.c.  meters,  but 
the  type  then  put  forward  was  only  suitable  for  the  non- 
inductive  loads  which  were  then  the  rule.  More  recently 
they  have  brought  out  an  imi)r(ived  meter  which  is  suitable 
for  modern  conditions,  and  has  the  largest  torque  and  ratio 
of  torque  to  weight,  of  possibly  any  induction  meter  in  the 
world.     As   a   result   the    starting   current    is    extraordinarily 


Kig.   1 

tow,  being  guaranteed  at  one-quarter  per  cent,  of  full  biail 
and  usually  being  more  like  one-eighth  of  full  load.  The 
curve  of  accuracy  on  varying  power  factors,  frequency  and 
voltage  is  extremely  good  and  as  an  instance  of  this,  il  may 
be  mentioned  that  a  aOO  volt  meter  remains  correct  even  at 
100  volts,  an  important  point  in  reducing  stock  for  statidus 
who  have  the  two  voltages  in  use. 

Besides   ordinary  meters  the   firm   supply   a   simple   pre- 


payment meter,  two-rate  meters,  car  meters,  and  in  fact 
every  type  of  integrating  meter.  Fig.  1  shows  a  view  of  their 
a.c.  house  service  meter;  Fig.  3  is  a  view  of  a  Venner  Time 
Switch,  which  will  also  be  supplied  by  this  Canadian  com- 
pany. Meters  can  be  supplied  with  either  ordinary  or  cyclo- 
meter counters,  as  desired,  the  latter  being  of  the  spring- 
ing figure  type  so  that  there  can  be  no  mistake  about  the 
readings. 


/^.^dl^ 


Fig.  2 

Time  switches  can  be  supplied  for  either  two-rate  me- 
ters, street  lighting,  shop  window  lighting,  or  in  fact,  for 
any  purpose  where  automatic  switching  is  desired.  The 
type  illustrated  is  that  used  for  two-rate  meters. 


Electrical  Decorative  Specialties 

Messrs.  Solomon  &  Spielmann,  23  -St.  John  street.  .Mont- 
real, deal  in  electrical  decorative  specialties  and  liave  made 
investigations  into  the  merits  of  the  different  makes  of  paint, 
enamel  and  coloring  materials.  Any  paint  to  be  used  on 
metal  should  be  free  from  all  sul)stances  that  could  have 
any  injurious  effect  upon  it.  Such  paint  also  must  be  im- 
pervious so  far  as  possible  td  all  external  influences;  and 
it  must  be  sufficiently  elastic  to  allow  for  the  expansion  ;ind 
contraction  of  the  metal  under  varying  temperatures  while 
at  the  same  tinu'  nnt  liable  to  ruli  or  peel  off.  b'or  :\  number 
of  years  "Fcrniclor."  hamlled  I'V  this  ccinipaiiy.  lias  Iuh'H 
used  for  painting  railway  bridges,  light  houses,  iron  and 
steel  ships,  grain  elevators,  fortifications  and  an  endless^ 
\ariLly  of  smaller  structures — and  has  stood  the  tost 
It  will  adhere  to  zinc,  a  quality  possessed  by  very  few 
brands  of  paint.  It  has  the  power  to  withstand  the  action 
of  acids  and  mineral  waters,  necessary  in  connection  with 
ocean  vessels  and  mining  machinery.  This  firm  has  also 
obtained  the  sole  agency  in  Canada  for  "Armour"  liquid 
and  "Armour"  paint.  These  articles  possess  fire  resisting 
and  non-poisonous  qualities  and  may  be  applied  to  wood, 
plaster,   cement,   and    fabrics.     "Driorol"   is   another   of   this 
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lirm's  lines.  Tliis  is  an  elastic  enamel  suitable  for  use  on 
electric  cars  and  other  vehicles:  It  dries  rapidly,  is  ab- 
sorbed evenly  and  preserves  its  glossy  finish  after  being 
cleaned  with  either  oil  or  water.  Other  lines  handled  in- 
clude "Olmaline,"  an  insulating  composition,  and  "Shaydo- 
lite,"  a  liquid  used  for  coloring  electric  bulbs  and  other  glass. 


Replenishing  Their  Stock 
The  electrical  dealers  in  Montreal  have  recently  re- 
ceived calls  from  the  following: — C.  W.  Bongard,  Toronto; 
T.  Price,  Sunbeam  Lamp  Co.,  Toronto;  J.  A.  Johnson,  of 
C.  H.  L.  Keeler  Company.  Toronto;  D.  Irving,  of  Chapman 
&  Walker,  Toronto;  Mr.  Craymer  of  The  Chicago  Fuse  Mfg. 
Co.,  Chicago;  Mr.  Hall  of  Conduits  Limited,  Toronto;  S. 
B.  Condit  of  Boston;  Mr.  Perkins  of  M.  B.  Foster  Co.,  Bos- 
ton; Mr.  Siegel  of  Haskins  Glass  Co.,  Wheeling,  W.  Va.; 
Mr.  McCullough  of  J.  H.  White  Mfg.  Co.,  Brooklyn,  N.  Y.; 
J.  Trumbull  of  The  Connecticut  Electric  Co.,  Bantam, 
Conn. 


The  Eureka  Vacuum  Cleaner 
Nothing  has  done  more  towards  i  educing  the  labor  in- 
volved in  keeping  the  modern  house  as  it  ought  to  be,  than 
the  development  of  the  household  vacuum  cleaner — especi- 
ally the  electrically  operated  cleaner;  for  while  hand  oper- 
ated machines  may  prove  fairly  satisfactory  m  some  in- 
stances, the  labor  involved  in  operating  may  be  as  great 
or  greater  than  that  imposed  by  older  methods.  .One  draw- 
back of  the  electrically  operated  cleaner  has  hitherto  been 
the  price,  and  expense  of  current  for  operating,  which  have 
placed   cleaners   beyond   the   reach   of  all    but   the   fortunate 


few.  .\n  electrically  operated  vacuum  cleaner  has  recently 
been  placed  on  the  market  which  is  comparatively  moderate 
both  in  first  cost  and  expense  of  operating.  This  is  the 
"Eureka,"  which  is  already  on  sale  both  in  the  United 
States  and  Canada.  The  "Eureka"  is  claimed  to  be  no  more 
bulky  or  difficult  to  handle  than  the  ordinary  carpet 
sweeper,    and    to    be    so    small    and    convenient    that    it    will 


go  into  nooks  and  crannies  that  would  defy  any  other  ar- 
rangement. At  the  same  time  the  current  consumption  is 
small,  only  about  one  and  one-fifth  amperes;  this  means 
low  cost  of  operation,  and  also  that  attachment  can  be 
made  to  ordinary  lighting  fixtures  in  a  room — special  wiring 
is  not  necessary.  The  distributing  agents  for  the  Dominion 
of  Canada  are  the  Radiant  Electric  Manufacturing  Com- 
pany of  Toronto,  whose  advertisement  will  be  found  on  an- 
other page. 


British   Columbia   and    Idaho    Red   Cedar    Poles 

r.y  I!.  V.  V'reeland.  President  of  the  Western  Lumber  &. 
Pole  Company 
When  a  firm  reach  the  point  of  buying  poles  they  have 
not  always  made  up  their  minds  as  to  what  kind  they  should 
purchase,  but  if  for  street  work,  they  naturally  drift  toward 
the  Western  Red  Cedars  on  account  of  their  straightness 
and  tine  appearance,  as  is  shown  by  the  following  cut,  which 
was  made  from  a  photograph  taken  at  Denver  of  a  carload 
of  108  3d  ft.  7  in.  top  Idaho  cedar  poles  while  en  route  to 
Fort   Worth.   Texas. 


~  Western  lumber  h^ 

r"     AND  POLE  CO.    !5^ 

—    DENVER.   COLO.    -/- 
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It  is  an  undisputed  fact  that  the  British  Columbia  and 
Idaho  cedars  make  the  "sightliest"  poles  in  the  world. 
They  have  great  flexibility,  very  thin  sap,  are  extremely 
sound  and  trim,  almost  as  straight  as  a  rifle  barrel,  and 
make  an  elegant  appearance  in  the  line.  While  on  the  other 
hand  the  North  Michigan  and  Minnesota  white  cedars  are 
more  or  less  crooked  and  unsightly,  and  on  account  of  the 
white  cedar  tracts  having  been  cut  over  time  and  again, 
only  the  poore-st^  remains,  and  then  principally  the  shorter 
lengths,  '20,  25   and   30   feet. 

Another  item  that  attracts  the  buyer  to  western  cedar 
is  the  price — especially  on  lengths  35  ft.  and  40  ft.  and 
longer,  as  the  western  cedars  grow  high — they  reach  out 
towards  the  sun — thus  giving  the  eastern  buyers  "the  call" 
on  the  longest  lengths  they  are  able  to  use,  as  45,  50,  55, 
fiO  and  65  ft.  are  common  lengths  with  us,  while  we  have 
shipped  to  New  York  state  from  Idaho  full  double  and 
triple   loads   of  70  and   75   ft.  poles,  all   with   8  inch  tops. 

But  talking  about  long  poles; — The  president  of  the 
Colorado  State  Agricultural  College  at  Ft.  Collins,  Colo., 
called  on  us  one  day  and  said  he  wanted  a  cedar  flag  pole. 
We  told  him  we  were  in  the  business — to  specify  his  require- 
ments— which  he  did — naming  110  ft.  long.  6  in.  diameter 
top.  We  booked  his  order,  guaranteeing  delivery  within 
six  weeks,  as  we  had  just  the  day  before  mailed  our  Idaho 
superintendent  an  order  for  a  triple,  on  top  of  which  we 
knew  he  could  load  this  pole.  In  ,;bout  10  days  we  received 
shipping  tickets,  every  pole  loalcd  just  as  ordered  with  the 
110  ft.  flag  pole  on  top.  The  actual  pole  was  114  ft.  long. 
6%  in.  top.  23  in.  butt;  afterwards  cut  back  4  ft.  to  exactly 
110  ft.  A  glance  at  our  "ad."  on  another  page  of  this  issue 
will  give  you  an  idea  of  the  length  of  the  pole,  as  it  is 
shown  on  top  of  the  load  over  three  41-foot  flats.  This  only 
to   show  what  we   can   do  if  pushed. 

But  now  a  word  in  reference  to  the  consumers"  interest. 
It  has  been  estimated  that  fully  90  per  cent,  of  pole-line 
troubles    arc   due    to   decay   at    the   ground   line,    and    not    to 
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acliuil  brcakayc,  aiul  while  wo  Unow  thai  cedar  poles  arc 
longer  lived  than  any  other  kind,  they,  in  time,  will  decay 
at  the  ground  line.  At  the  same  time  the  life  of  the  pole 
can  be  materially  extended  by  a  simple  jirush  Ircatnient 
(2  coats)  from  the  butt  up  to  a  point  about  I  foot  above  the 
ground  line  with  the  genuine  imported  "Avenarius  Carbol- 
ineum."  We  sell  and  deliver  this  standard  German  wood 
preservative  to  any  point  in   Canada  or  tbe   States. 

Our  pole  shipments  reach  out  .ill  through  the  States, 
covering  also  points  in  .Mberta,  Saskatchewan,  Manitoba, 
Ontario  and  Quebec.  We  have  already  supplied  about  150 
cars  for  the  Hydro-Electric  Power  Commission's  lines 
throughout    Ontario,    with    shipments    still    going    forward. 

We  are  the  "pioneers"  in  the  western  cedar  poles  busi- 
ness— started  in  1897 — 14  years  in  the  business — now  have 
24  cedar  yards  in  British  Columliia  and  Idaho,  and  have  yet 
to  receive  an  order  we  could  not  or  did  not  till. 


The  Automatic  Electric  Cooker 

The  accompanying  cut  illustrates  a  new  electric  cooker 
just  being  placed  on  the  market  by  the  .Automatic  Cook 
Company,  Adelaide  street,  Toronto.  The  cooker  is  a  clever 
combination  of  an  electric  heater  with  the  so-called  fire- 
less  cooker  idea.  The  oven  is  constructed  in  such  a  way 
as   to   retain    heat    for   a    long   period   and    an    automatic   ar- 


rangement makes  or  brc.iks  the  current  so  as  to  keep  the 
temperature  at  any  desired  jjoint.  This  automatic  device 
works  out  very  economically  for  the  consumer  and  also 
precludes  the  possibility  of  overheating  the  oven — a  com- 
mon  fault   in   cooking. 

Recent  tests  with  this  cooker  demonstrate  its  ability 
to  compete  on  equal  terms  with  gas  in  the  matter  of  cost 
of  cooking  and  it  is  expected  that  when  some  anticipated 
improvements  arc  completed  the  argument  will  be  iti  favor 
of  electricity.  The  improved  flavor  of  llu-  food  cooked  in 
an  electric  oven  is  also  a  strong  arguiiunt    in   its   favor. 


"Nico"  Metering  Panel 

This  is  a  panel  by  which  it  is  possible  to  meter  any  or 
all  of  the  circuits  on  a  floor  or  section  of  a  building  at  one 
time.  The  panel  resembles  an  ordinary  panel  board  with  the 
exception  that  the  base  is  carried  out  under  the  side  linings 
and  on  this  extension  is  placed  an  isolated  insulated  lermin- 
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al  for  every  circuit  on  the  board.  This  terminal  is  connected 
to  one  side  of  circuit  switch  in  such  a  way  that  the  fuse  is  in 
the  line.  At  the  side  of  the  main  terminals  are  arranged  meter 
loops,  one  for  each  circuit.  If  used  in  connection  with  slate 
frames  and  gutter  covers,  the  meter  connections  are  remov- 
ed from  sight  and  are  inaccessible  to  anyone  except  the  duly 
authorized  person,  and  can,  therefore,  not  be  tampered  with. 
The  mere  transposition  of  a  fuse,  stud,  screw,  or  anything 
else  on  the  working  portion  of  the  board,  whether  by  acci- 
dent or  design,  cannot  in  these  boards  change  one  or  more 
circuits  from  one  meter  to  another.  It  can  only  be  done  by 
the  party  having  access  to  the  wire  space.  The  panels  are 
manufactured  by  the  L.   H.  Nielson  Company. 


"Simplex"  Establishes  Fifth  Branch 

The  Simplex  Electric  Heating  Company,  of  Cambridge, 
Mass.,  announce  a  new  Canadian  office.  This  office,  the 
fifth  branch  to  be  established  by  this  company,  has  been 
located  in  Belleville,  Ont.,  with  a  view  to  giving  quick  ser- 
vice on  shipments  both  to  the  eastern  and  western  pro- 
vinces of  the  Dominion,  as  well  as  to  Toronto  and  vicinity. 
The  Simple.x  line  embraces  practically  every  known  type  of 
electhic  heating  apparatus  for  domestic  and  commercial 
use.  The  office  is  in  charge  of  MacAllaster  Moore,  form- 
erly assistant  to  the  general  manager,  Mr.  James  I.  Ayer, 
and  is  equipped  to  give  protiipt  attention  to  engineering 
problems   as   well   as   to   commercial   business. 


New   Home   of   Electric   Service   Supplies   Company 

The  Electric  Service  Supplies  Company  have  moved  in- 
to a  line  new  office  and  factory  building  situated  at  ITtli  and 
Cambria  streets,  North  Philadelphia.  The  building  is  a  six- 
storey,  monolithic,  reinforced  concrete,  absolutely  fireproof 
structure;  the  company  states  that  this  is  the  first  of  a  group 
to  be  erected  on  this  site,  as  their  business  expands.  The 
location  of  the  present  factory  is  said  to  possess  almost 
niiei|u:illeil    shipping    and    traiispcul.ilii  >n    facilities. 


The  town  council  of  Verdun  recently  voted  $.'),()ll(l  for 
.•Icctrical  extension  ,-iiid  $:;,(lll()  addilioii:il  for  lire  ;il.'irm 
loxes   and   rewiring. 
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Gas  Electric  Plants  Operate  at  Low  Cost 
The  II.  W.  I'ctric  Company,  sole  Canadian  represen- 
tatives of  the  Keighley  Gas  &  Oil  Engine  Company,  state 
-  that  in  the  average  factory,  providing  for  a  peak  load  of 
:J0  h.p.,  and  equipped  with  a  ')()  h.p.  Keighley  suction  gas 
plant,  with  electric  generator  for  lighting,  all  operating  un- 
der average  normal  conditions,  yearly  cost,  including  interest 
on  first  cost,  coal,  water,  oil  and  attendance — should  not 
exceed  a  total  of  $.500,  or  a  flat  rate  of  $10  per  h.p.  per 
year.  In  the  city  of  Toronto  there  are  now  10  Keighley 
plants  of  approximately  the  above-mentioned  size,  five  op- 
erating on  city  gas,  and  five  on  suction  gas.  Special  hot 
water  or  steam  attachments  in  connection  with  these  plants 
will  effect  another  saving,  as  only  the  waste  heat  is  util- 
ized for  this  purpose.     It   is  calculated   that  a   Keighley  en- 


carries  a  large  stock  of  practically  everything  generally  call- 
ed for  by  central  stations,  isolated  plants,  street  railways, 
telephone  exchanges,  dealers  or  contractors.  The  facilities 
for  handling  goods  quickly  and  economically  are  of  the  best. 
In  addition  to  its  large  buying  power  because  of  the  quantity 
of  material  purchased,  this  company  is  exclusive  selling  agent 
for  many  manufacturers  of  various  lines,  including  cross 
arms,  pins,  pole  line  hardware,  porcelain  insulators,  rubber 
covered  and  lead  encased  wires,  enamel,  fireproof  and  cot- 
ton covered  magnet  wires,  rigid  and  flexible  conduit,  knife 
saws,   switch   and   panel   boards   and  many   other   specialties. 


Business  Increases   Require   New   Branch 
Owing  to   the  rapid   increase   in   business,   the   Canadian 
H.    W.   Johns-Manville    Company,    Limited,    have    opened    a 


gine   using  city  gas   at   TO   cents   per   1,000   feet,   will   furnish 
power  at  a  cost  of  approximately  lyi  cents  per  kilowatt  hour 


The  Stuart-Howland  Company 
The  Stuart-Howland  Company,  of  Boston,  is  one  of  the 
largest  electrical  supply  houses  in  the  LInited  States.  Its 
progressiveness  is  shown  by  the  fact  that  thou.gh  only  eleven 
years  old  it  is  now  among  the  largest  jobbers  of  electrical 
material  on  the  continent,  and  by  the  extent  of  territory 
covered  with  its  large  corps  of  travelling  salesmen.  In  its 
warerooms,  which  are  large  and  commodious — having  l;!,000 
square   feet  on   a   flrior  and   a   frontage   of  about   :'.00   feet — it 


new  branch  at  450-4.52  St.  James  street,  Montreal,  where  they 
have  a  five-storey  building,  and  are  carrying  a  full  stock  of 
all  their  electrical  specialties.  They  state  that  they  will  now 
be  able  to  make  immediate  shipments  of  all  their  standard 
goods.  Mr.  Chas.  B.  Ellis,  late  of  the  Manhattan  Electrical 
Supply  Company,  of  New  York  city,  is  in  charge  of  the 
electrical  department. 


The  D.  P.  Battery  Company,  Limited,  Bakewell.  Derby- 
shire, Eng.,  announce  that  they  have  been  successful  in  se- 
curing the  contract  for  the  new  battery  at  Hindhead  central 

station. 
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Onward  Vacuum  Cleaner  meters    now    in    operation    in    the    city    of    ^^ontreal    has    a 

Ihe    accompanying    cut    represents    llie    electric    vaciuiui        diameter   of  108   inches,   a  range   between   30  and   75  million 

cleaner   manufactured   by   the   Onward    Manufacturing   Com-       imperial   gallons   per   twenty-four   hours,   and   at   the   present 

pany,   of   Berlin.   Out.      Lightness,   power,   beauty   and   noise-       time  is  measuring  the  supply  of  the   Montreal   pumps  of  an 

lessness  are   claimed   for   this   cleaner.      It   carries   a  positive       average    pumping    capacity    of    42    million    imperial    gallons 

per  twenty-four  hours. 


Westinghouse  Porcelain  Strain  Insulator 
There  are  many  conditions  for  whicli  properly  designed 
porcelain  strain  insulators  are  admirably  suited.  For  ex- 
ample, they  are  largely  used  in  guy  wires  by  street  railway 
and  electric  power  companies;  or  groups  in  series  are  used 
at  dead  ends  to  take  the  strain  off  and  to  insulate  the  line 
wires.  Westinghouse  form  P2  porcelain  strain  insulators 
are  made  of  a  grade  of  porcelain  superior  to  that  ordinarily 
used  for  such  appliances.  Sharp  corners  that  would  be  apt 
to  chip  have  been  avoided  and  the  shape  of  the  grooves  is 
such  that  the  wires  lie  naturally  in  them.     The  break  down 


rotary  pump  which  insures  an  even  suction.  The  power  of 
the  motor  is  one-eighth  horse  power,  which  may  be  safely 
taken  from  any  lighting  socket.  The  dirt  is  caught  in  two 
metal  separating  tanks,  so  no  dust  can  reach  and  destroy 
the  motor. 


Venturi  Meters  for  Toronto 

The  City  of  Toronto  Waterworks  Department  recently 
purchased  from  the  John  McDougall  Caledonian  Iron 
Works  Company  ten  Venturi  meters  ranging  trom  12-inch 
to  36-inch  in  diameter.  These  meters  are  a  necessity  for 
all  turbine  pumps  and  almost  a  necessity  for  re- 
ciprocating pumps  in  order  to  check  up  the  slip- 
pages   and    other    irregularities.        One      of      these      Venturi 


voltages  when  the  insulators  are  dry  is  about  20,000  volts 
for  each  of  three  sizes.  The  approximate  ultimate  tensile 
strengths  of  the  insulators,  when  wired  up  in  guy  wires, 
are  respectively  14,000  lbs.,   16,000   lbs.  and   23,000  lbs. 


We  illustrate 


Sayer's  New  Building 

herewith  the  new  home  of  the  Sayer 
Electric  Company, 
Montreal.  Here 

they  will  occupy  all 
of  the  first  three 
floors  and  basement 
for  offices,  stores 
and  warerooms. 

This  move  is  the 
culmination  of  ten 
years  of  energetic 
perseverance  on  the 
part  of  the  founder 
of  the  business.  Mr. 
E.  W.  Sayer,  who  is 
now  justly  proud  of 
the  prominent  place 
his  business  name 
holds  in  the  elec- 
trical retail  world. 
In  addition  to  elec- 
trical novelties  and 
supplies  this  firm 
carries  a  large  var- 
iety of  manufactur- 
ers' fixtures  and  has 
just  completed  the 
installation  of  the 
cquiliment  for  Good- 
win's departmental 
store,  as  well  as 
other  considerable 
orders. 
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New  Company  to  Manufacture  Heating  Devices 

Owing  to  the  increased  demand  for  electric  heating  de- 
vices, for  domestic  use.  the  Electrical  Specialty  Manufactur- 
ing  Company,    of    Vancouver.    H.t'..    is    under    formation    for 


the  purpose  of  manufacturing  portable  electric  cup  lluid 
and  cooking  heaters,  also  barber  heaters,  printers'  glue- 
pots,  melting  pots  for  babbit,  lead,  etc..  and  kindred  objects. 
For  this  purpose  they  have  secured  a  valuable  patent  right 
covering  a  principle  which  is  claimed  to  give  high  efficiency 
and  long  life.  The  application  of  electric  energy  in  this 
principle  is  based  upon  area.  Instead  of  having  an  electric 
pad,  upon  which  a  cup  of  water  can  be  set  to  boil,  from 
which  the  cup  only  receives  its  heat  from  the  bottom,  the 
cup  itself  is  wound  circumferentially  as  well  as  non-induc- 
tively  in  a  special  cement,  so  that  the  water  not  only  re- 
ceives its  energy  from  the  bottom  but  from  the  sides  as 
well.  As  the  sides  are  approximately  three  times  the  area 
of  the  bottom,  it  is  seen  where  the  claim  for  efficiency  arises. 
A   cut   of  the   cup   is   seen   in   the   accompanying  illustration. 


Personal 

Mr.  James  Hutchison,  president  of  the  West  India  Klec- 
Iric  Company,  Limited.  Commercial  Union  Building,  Mon- 
treal, has  just  returned  from  Jamaica. 

Mr,  E.  J.  Philip,  who  has  been  superintendent  of  the 
light  and  power  department  of  Berlin  for  the  last  four  years, 
has  tendered  his  resignation  to  the  Berlin  Light  Commission 
to  take  effect  July  1st. 

Mr.  H.  V.  Mooney,  of  the  Mohawk  Electric  Company, 
of  .\lbany,  X.V.,  was  in  Montreal  recently  paying  a  \Tsil 
to  the  company's  Montreal  branch,  .'tOl  St.  James  Street. 
Mr.   .\.    G.    Manly   is   the   local   representative. 

Mr.  Harry  Crerar,  electrical  superintendent  Canadian 
Tungsten  Lamp  Company,  has  returned  from  Europe  where 
•he  spent  a  couple  of  months  experimenting  with  drawn 
wire  tungsten  filaments.  The  experiments  are  said  to  have 
been   highly   successful. 

Mr.  A.  L.  Woolf,  for  many  years  a  familiar  figure  on 
the  road,  has  been  appointed  manager  of  the  Winnipeg 
branch  of  the  Canadian  Tungsten  Lamp  Compaity.  A  large 
and  spacious  warehouse  has  been  opened  on  .56  Albert  street 
where  Mr.  Woolf  will  be  glad  at  all  times  to  welcome  any 
of  his   Western   friends. 

Mr.  Chas.  A,  Howe,  who  for  ten  years  past  has  been  con- 
nected with  the  Holoplane  Company,  as  manager  of  their 
Chicago  office,  is  now  located  in  Toronto,  as  general  man- 
ager of  the  Canadian  Telephone  Company.  In  Chicago  Mr. 
Howe  took  an  active  interest  in  electrical  happenings,  hav- 
ing been  vice-president  of  the  Chicago  Electric  Club  and  a 
prominent  member  of  the  Illuminating  Engineering  Society. 


Berlin,  Ont. 

The  Light  Coinmission  has  decided  lo 
ahk  the  ratepayers  for  power  to  issue 
additional  delieiitures  to  the  amount  of 
$30,000  to  increase  tlic  capacity  of  the 
light  and  power  plant.  During  the  past 
year  twenty-two  new  motors  have  been 
installed  with  a  capacity  of  over  200 
horse  power  and  this,  with  the  business 
which  promises  during  the  present  sea- 
son necessitates  the  expenditure  of  the 
sum   mentioned. 

Brandon,  Man. 

A  by-law  for  $2.'j,000  for  the  purpose 
of  laying  rails  for  the  street  railway  on 
the  streets  to  be  paved  will  be  submit- 
ted.    City  Engineer,   Speakman. 

Brockville,  Ont. 

A  revision  of  the  by-law  so  as  to  per- 
mit the  construction  of  electric  signs 
overhanging  the  streets  is  under  con- 
sideration. 

Brantford,  Ont. 

Tenders  are  called  by  Engineer  W.  P. 
Kellett,  Brantford,  until  August  1st  for 
construction  and  equipment  for  the 
Brantford  &  Port  Dover  Railway. 
Length,  30J4  miles;  steel  towers  (6,600 
volt,  single  phase);  five  large  bridges. 
.Surveys  made. 

Canora,  Sask. 

By-laws  aggregating  .-flOO.OOO,  for 
waterworks  and  electric  light,  have  pass- 
ed the  council,  and  will  shortly  be  sub- 
mitted  for  approval. 

Carmangay,  Alta. 

The  town  council  have  taken  an  op- 
tion ti)  buy  the  electric  light  plant  to- 
gether with  ten  acres  of  ground,  and 
other  property  from  Mr.  Carman.  The 
price  for  the  property  and  plant  com- 
bined is  .$6,000. 

Calgary,   Alta. 

Power  from  the  Calgary  Power  and 
Transmission  Company's  generating 
station  at  Horseshoe  Falls  was  turned 
into  the  city's  lines  on  Sunday,  May  21. 

The  Albeita  Electric  Railway  will 
be  a  distinct  advantage  to  Calgary  in 
that  this  city  will,  during  the  next  three 
years  have  a  complete  electric  railway 
line  between  Medicine  Hat  and  Banff, 
with  Calgary  as  the  main  seat  of  oper- 
ations. This  railway  will  be  operated 
by  the  Alberta  Electric  Railway  com- 
pany recently  inc(.)rporated;  capital, 
.$10,000,000.  Work  will  commence  on 
the  proposed  new  road  at  once.  This 
section  of  the  line  will  be  70  miles  in 
length. 

Mr.  Geo.  E.  Wood,  the  manager  of 
the  Alberta  Electric  Railway  Company, 
which  proposes  to  build  from  Medicine 
Hat  to  Banff,  through  Calgary,  with 
branches  to  McLeod  and  Taber,  states 
that  the  motive  power  will  be  gasoline 
engines   of  '■','>()   h.p.   capacity. 

Tenders  for  feeder  voltage  regulators 
were  as  follows:  Type  I.  R.  T.,  C.  G. 
E.,  00  cycles,  :i00  amp.,  hand  operated, 
.$1700;  motor  operated,  $1825;  Canadian 
Weslinghouse,  00  cycles,  200  amp.,  :i«  k. 


v.a.,  hand  operated,  $1345;  motor  oper- 
ated, $15.30.  Tpye  I.  R.  S.;  C.  G.  E.,  60 
cycles  .SOO  amp.,  hand  operated,  $875; 
motor  operated,  $1,000;  Can.  Westing- 
house,  59  k.v.a.,  300  amp.,  60  cycles, 
lian<l  operated,  $2150;  motor  operated, 
$2430.  Automatic  motor  operated  type; 
C.  G.  E.,  $]<),50. 

Mayor  Mitchell  states  that  the  nego- 
tiations with  the  Eau  Claire  Company 
and  the  Calgary  Water  Power  Com- 
pany regarding  the  purchase  of  the 
electric  light  plant  and  other  holdings 
of  the  joint  company  are  still  in  pro- 
gress. 

The  city  of  Calgary  have  closed  con- 
tract with  Laurie  &  Lamb,  Engineers, 
Montreal,  to  construct  a  Heenan  & 
Proude  incinerator,  capable  of  destroy- 
ing 75  tons  of  the  city  garbage  per  day. 

It  is  possible  work  on  the  new  Chest- 
ermere  Lake  railway  will  commence 
within  a  month.  A  meeting  of  the 
Chestermere  Lake  Electric  Railway 
Company  was  held  recently  and  $175,- 
000  was  promised  in  stock  subscriptions 
and  right  of  way,  by  some  of  the  land- 
holders between  this  city  and  the  lake. 
.'\fter  this  favorable  meeting  it  was  de- 
cided that  no  time  should  be  lost  in 
starting  work. 

Comox,  B.C. 

Tenders  addressed  to  W.  L.  Coulson, 
general  manager,  will  be  received  until 
June  26th  for  supply  of  Hydro-electric 
equipment  for  the  Canadian  Collieries, 
(Dunsmuir)  Ltd.,  Puntledge  River. 
Contract  includes  complete  hydraulic 
and  electric  equipment,  furnishing  and 
installation  of  two  direct  connected 
units,  each  unit  developing  3,750  k.v.a. 
at  switchboard.  Plans  at  office  of  com- 
pany,   Pemberton   Block.  Victoria. 

Tenders  also  received  until  June  26th 
for  construction  in  connection  with  de- 
velopment of  power,  including  clearing, 
construction  of  dams,  flume,  pipe  line 
and  power  house. 

Edmonton,  Alta. 

During  May  487,348  passengers  were 
carried,  while  the  estimated  income  for 
the  month  is  placed  at  $20,389.40. 
Twenty-one  cars  are  started  ^  at  rush 
hours  and  this  number  will  be  increased 
to  thirty  when  the  new  cars  arrive. 

The  proposition  of  a  municipally  own- 
ed gas  plant  will  be  placed  before  tin 
ratepayers    shortly. 

Fort  Frances,  Ont. 

The  clerk  of  the  council  has  been  in- 
structed to  write  to  the  Board  of  Rail- 
way Commissioners,  Ottawa,  making 
application  for  them  to  set  a  price  on 
15,000  h.p.  for  hydraulic  and  electrical 
energy. 

Fort  William,  Ont. 

Net  earnings  for  the  month  of  April 
were  $4,67.'),  as  compared  with  $2,851. 
The  year  before  gross  earnings  for 
April  were  $12,352.  Gross  earnings  per 
car  mile  amounted  to  23.672  cents;  net 
earnings  per  car  mile,  8.961  cents.  Man- 
ager Robinson  states  that  80  lb.  rails 
will  be  installed  between  the  twin  cities 
this   summer. 


Gait,  Ont. 

The  Grand  Valley  Railway  Compariy. 
Superintendent  Mr.  J.  P.  Verner,  will 
install  a  new  transformer  station  near 
here  and  it  is  said  will  use  Niagara 
power. 

By  a  vote  of  224  to  107  the  by-law 
submitted  to  authorize  the  expenditure 
of  $25,000  for  the  ^extension  of  "ttie 
Hydro-electric  system  was  passed.  The 
money  will  be  used  for  installing  addi- 
tional house  lighting  services,  provid- 
ing equipment  to  serve  the  manufactur- 
ers with  power  and  extending  the  street 
lighting. 

Guelph,   Ont. 

The  new  tungsten  street  lighting  sys- 
tem has  now  replaced  the  old  arc  lights. 

The  street  car  men  of  Guelph  have 
been  given  a  voluntary  raise  of  $35  a 
year  in  pay.  This  brings  their  weekly 
wages  up  to  $12.25. 

Hamilton,  Ont. 

Labor  reports  state  that  a  by-law  will 
shortly  be  submitted  to  provide  for 
$500,000,  for  power  and  light  distribu- 
tion plant. 

The  Dominion  Power  and  Trans- 
mission Co.  are  considering  the  con- 
struction of  an  electric  line  to  Gait. 
Mr.   Hawkins,  manager. 

E.  J.  Sifton,  the  engineer  appointed 
by  the  city  of  Hamilton  to  report  on 
the  advisability  of  installing  a  munici- 
pal distributing  system  advises  the  ex- 
penditure of  somewhat  over  half  a  mil- 
lion dollars  as  follows:  Conduit  (un- 
derground) service,  $95,375;  estimated 
cost  of  services  from  same,  $3,200; 
cables,  drawing  and  splicing,  $48,980; 
primary  wood  pole  distribution,  $29,- 
994;  sub-station  and  equipment,  $54,- 
450;  line  transformers.  $14,500;  meters, 
$15,750;  high  tension  interswitching  sta- 
tion, $5,300;  concrete  distribution  poles 
and  lights,  $99,540;  iron  5-light  orna- 
mental tungsten  standards.  $30,000;irc'i 
1-light  ornamental  tungsten  standards. 
$6,220;  establishment  expenses,  $62,350; 
secondary  wiring  and  street  lights,  $26,- 
544;  secondary  wiring,  residense  lights, 
$8,000;  secondary  power  service  lines, 
$3,675;    total,    $503,878. 

Hull,  Que. 

The  Hull  Electric  Company  intend  to 
erect  car  sheds,  repair  shops  and  offices 
for  their  railway  at  a  cost  of  .$25,000, 
on  their  property  near  the  Hull  Junc- 
tion (Ottawa  and  Gatineau  Valley  sta- 
tion) in  the  I^ittle  Farm.  Plans  for  the 
buildings,  which  will  be  constructed  of 
brick,  with  all  modern  improvements, 
will  be  presented  to  council  by  Mr. 
Clu-ne.  city  engineer. 

London,   Ont. 

The  work  on  the  installation  of  the 
iirnameiTtal  street  lighting  system  is  be- 
ing rushed  by  Engineer  Glaubitz  and 
may    be    completed    by    the    middle    of 

JUTU'. 

riie  ciimmissioners  have  already  a 
legal  suit  for  $13,000  nn  their  hands  and 
;irc  threatened  with  another  for  $9,000. 
Thr  fiirnier  is  in  connection  with  the 
iiiirlnn    street    station,    the    latter    with 
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SIEMENS 

We  are  now  placing  our  well-known 

TANTALUM  LAMPS 

on  the  Canadian  Market 
TANTALUM    LAMPS  will  be  exclusively  handled  for  us  by 

Munderloh  &  Company 

Victoria  Square        «        «        «        Montreal 

A  larg^e    consignment    has    now    arrived    and   dealers    are  recommended  to  place  their 
orders  early. 


Drawn  Wire  Lamp  White  Light 

Strong  as  Steel  Low    Current  Consumption 

Will   Stand    Heaviest   Vibration  Long    Life 


Annual    Factory     Output    Over     NINE    MILLION     Lamps 


MUNDERLOH 


IM 
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a    company    that    supplied    electrical    ap- 
paratus. 

Lindsay,  Ont. 

A  by-law  submitting  the  agreement 
between  the  town  and  the  Light,  Heat 
&  Power  Company  regarding  the  pur- 
chase of  the  local  power  plant  will  Ije 
submitted  to  the  people.  The  purchase 
price    of   the    private    plant    is    $30,000. 

Middleton,  N.S. 

.\  l>y-law  is  under  consideration  to 
provide  $15,000  for  the  purchase  and  in- 
stallation of  an  electric  light  plant. 

The  electric  lighting  plant  here  will 
be  constructed  this  summer.  100  h.p. 
steam  boiler  and  engine  will  be  instal- 
led. Ratepayers  have  voted  appropria- 
tion.    Estimated   cost,   $1.5,000. 

Minnedosa,  Man. 

Tenders  addressed  to  H.  F.  Maulson, 
P.  O.  box  309,  Minnedosa,  will  be  re- 
ceived until  June  15th  for  construction 
of  the  power  station  foundation  and 
penstock  and  the  spillway  and  intake 
structures.  Plans,  etc.,  at  office  of 
Messrs.  Taylor,  Colwill,  barristers.  Por- 
tage la  Prairie;  and  at  f.ie  office  of  the 
secretary   of   the   company,    Minnedosa. 

Moncton,  N.B. 

K.  W.  Whelpley,  Moncton,  has  been 
awarded  the  contract  for  excavating  the 
main  pipe  line  for  the  natural  gas  be- 
tween   the    wells    and    Moncton. 

Montreal,   Que. 

The  Canadian  Light  &  Power  Com- 
pany is  supplying  the  new  mill  of  the 
St.  Lawrence  Flour  Mills  Company  with 
1,000  horse  power. 

It  is  said  that  electric  power 
will  enter  very  largely  into  the 
equipment  of  the  new  naval  works 
and  floating  dock  which  are  to 
be  constructed  in  Montreal  on  behall 
of  the  Harbor  Commissioners  by  the 
English  firm  of  Vickers  Sons  &  Maxim 
The  Pay-As-You-Enter  Car  Corpora- 
tion announces  the  issuance  of  patents 
Nos.  800,172  and  875,740  for  China.  Part 
of  the  funds  to  come  from  the  important 
loans  now  being  arranged  for  in  Europe 
will  probably  be  used  to  open  up  new 
traction   lines  in   the   Chinese    Empire. 

The  P.oard  of  Control  will  submit  a 
report  on  the  advisability  of  having  an 
elevated    railway    along    C'raig   street. 

Moose  Jaw,  Sask. 

The  by-law  to  raise  $7,500  for  orna- 
mental lights  was  carried;  also  that  for 
electric   light   system,   $3.5,000. 

Somerville  and  llson,  Regina,  have 
the  contract  for  construction  of  rural 
telephone  line  at  $50  per  mile. 

'IMie  city  of  Moose  Jaw  have  closed 
contract  with  Laurie  &  Lamb,  Engi- 
neers, Montreal,  to  construct  a  Heenan 
&  Froude  incinerator,  capable  of  de- 
stroying a5  tons  of  the  city  garbage 
per  twelve  hours. 

Contracts  for  equipment  for  the 
power  house  were  awarded  as  follows: 
To  the  Babcox-Wilcox  Co.,  boilers  at 
$5,!)75,  stoker  at  $a,000,  piping  at  $375, 
tec  bars  and  supporting  Hue,  $200 

Nanaimo,  B.C. 

A  communication  was  received  by  coun- 
cil from  Messrs.  .Stew?'  *  and  Rogers, 
of  Victoria,  offering  to  install  a  tram- 
way system  in  the  city  without  a  bonus 


from  the  council,  to  commence  construc- 
tion within  four  months  from  date  of 
franchise  and  to  complete  the  same 
within  a  period  of  twenty-four  months. 
Referred  to  the  council  tramway  com- 
mittee. A  similar  proposition  has  also 
been   submitted   by  another  syndicate. 

Bird  &  Darling,  solicitors,  on  behalf 
of  a  local  syndicate,  have  applied  for 
a   franchise   for  a   street   railway. 

Niagara  Falls,  Ont. 

Tenders  addressed  to  J.  Robinson  & 
Sons,  Niagara  Falls,  will  lie  received 
until  August  1st  for  the  following  elec- 
trical equipment:  lathe,  drill  press, 
shaper,  electric  rectifier. 

The  Canada  Iron  Corporation,  Mon- 
treal, have  under  construction  in  con- 
nection with  their  iron  mines  at  Tor- 
brook  a  washing  plant  to  cost  $75,000, 
and  an  electric  water  power  plant  to 
cost  about  $70,000.  E.  M.  Archibald, 
engineer. 

North  Toronto,  Ont. 

The  demonstration  which  was  plan- 
ned for  July  1st  to  celebrate  the  turn- 
ing on  of  the  new  lighting  system  has 
been    postponed    until    August    7. 

Nelson,   B.C. 

Application  has  been  made  by  A.  L. 
McCulloch.  mining  engineer,  to  W.  F. 
Teetzel,  water  commissioner  for  the 
Nelson  water  district,  for  a  license  to 
use  6,300  cubic  feet  of  water  per  second 
for  power  purposes,  from  the  Kootenay 
river.  The  water  diversion  is  for  power 
development  at  Granite  rapids,  four 
miles  below  this  city,  where  a  fall  of 
about  16  feet  is  available. 

New   Westminster,   B.C. 

Heavy  iron  gates  are  being  placed  on 
each  side  of  the  New  Westminster 
draw  bridge.  These  are  electrically 
operated  by  the  man  in  the  tower  and 
are  so  arranged  that  the  bridge  cannot 
be  opened  until  the  gates  are  closed  and 
vice  versa. 

Ottawa,  Ont. 

Hon.  Mm.  Harty,  owner  of  Chats 
Falls,  near  Ottawa,  is  reported  to  have 
stated  that  he  is  not  desirous  of  dispos- 
ing of  his  property  by  sale  but  would 
lease  to  the  city  of  Ottawa  for  a  term 
of   years. 

The  rates  for  residential  lighting 
have  been  reduced  by  the  city  service 
and  now  stand  at  4  cents  per  month 
l)er  100  feet  of  floor  space  plus  three 
cents  per  kilowatt  hour,  less  ten  per 
cent.  Power  in  amounts  exceeding  100 
horse  power  will  cost  from  $25  for  24 
hour  service  down  to  $16  for  restricted 
service,  ten  per  cent,  discount  ;illowe(l 
in   each  case. 

Orillia,  Ont. 

It  is  proposed  to  connect  the  power 
development  at  the  Hig  Chute  with  the 
municipal  plant  at  Ragged  Rapids  so 
that  the  town  may  have  a  sufficient  sup- 
|)ly  of  power  at  once  so  that  undue 
haste  need  not  be  used  in  the  construc- 
tion of  the  new  plant.  A  line  ten  miles 
long  would  be  reipiired.  It  is  also 
pointed  out  that  such  a  line  would  en- 
able each  power  plant  to  act  as  an  aux- 
iliary to  the  other  in  case  of  an  acci- 
dent   in    either    pf)wer    hous(  , 

Prince  Albert,  Sask. 

Hids  will  be  received  until  June  20  by 
('.   ().   Davidson,   secretary-treasurer,   for 


hydraulic  power  and  electrical  power 
equipment  at  La  Colle  Falls  Power  Sta- 
tion. C.  H.  &  P.  H.  Mitchell,  Engineers, 
Traders'  Bank  Building,  Toronto,  Ont. 

Pincher  Creek 

A  street  railway  for  this  town  and 
connecting  with  Pincher  station  is  a 
possibility  of  the  near  future.  It  will 
probably  be  constructed  and  operated 
by    the    municipality. 

Porcupine,  Ont. 

E.  A.  Walberg,  president  of  the  Brit- 
ish Canadian  Power  Company,  who  is 
building  a  power  plant  at  the  Wawatian 
halls,  Mattaganii  river,  is  also  said  to 
contemplate  an  electric  road  covering 
the    Porcupine    district. 

Regina,  Sask. 

It  is  proposed  to  install  iron  poles 
to  carry  the  overhead  wires  of  the 
street  railway  system  instead  ot  the 
cedar  poles  originally  proposed. 

Some  290  iron  poles  will  be  purchased 
for  the  street  railway  work,  from  Daw- 
son   &    Company,    Winnipeg. 

Ripley,  Ont. 

The  contract  for  construction  of 
municipal  system  has  been  awarded  to 
W.    H.    Lytle,    Peterborough,   $4,400. 

Stettler,  Alta. 

The  town  council  have  retained  the 
J.  Gait  Engineering  Company  as  en- 
gineers on  the  proposed  electric  light- 
ing system. 

Tenders  called  for  electric  light 
equipment.  Owner,  Town  of  Stettler, 
Alta.;  town  commissioner,  Daved  Mit- 
chell, Stettler,  Alta.;  engineers.  The 
John  Gait  Engineering  Co.,  317  Portage 
avenue,  Winnipeg,  Man.  One  125  K.V. 
A.  generator,  exciter  and  switchboard; 
one  tandem  compound  steam  engine; 
one  72-in.  x  16  ft.  boiler  and  stack;  cedar 
poles  and  pole-line  material;  erection  of 
pole  line.  Specifications,  etc.,  at  offices 
of  the  engineers.  Tenders  called  July 
3,   1911. 

Saskatoon,  Sask. 

Tenders  for  the  new  electric  power 
house  have  been  let.  The  Dominion 
Bridge  Company,  of  Montreal,  were 
the  successful  tenderers  for  the  frame- 
work. 

The  electric  light  plant  by-law  for 
$25,000  will  be  submitted  on  the  25th 
inst. 

The  city  engineer  reported  on  the 
street  railway,  presenting  the  following 
figures  for  a  system  of  5,700  lineal  feet 
of  double  track,  permanent  construc- 
tion; 14,700  lineal  feet  of  single  track, 
permanent  construction,  and  for  29,280 
lineal  feet  single  track,  temporary  con- 
struction. The  permanent  construction 
would  be  of  eighty  pound  high  tee  rails, 
pine  or  fir  ties,  on  six  inch  concrete,  the 
whole  embedded  in  concrete  half  way 
up  the  welib  of  the  rail,  the  balance 
taken  up  by  paving  block.  The  tempor- 
ary construction  would  be  of  71)  pound 
rails  on  No.  1  laniarac  ties  with  gr.'ivel 
ballast. 

In  order  to  encourage  the  u>e  of  elec- 
tricity by  the  citizens  of  Saskatoon,  xhe 
ccmncil  have  installed  a  complete  set  of 
heating  and  cooking  appliances  which 
.ire  operated  by  electricity  in  the  front 
p;irt  of  the  commissioner's  office  where 
they    may    be    seen    at    any    time.      The 
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RAYMOND  MANUFACTURING  CO.,  Limited,  Gueiph,  Ont. 

Manufacturers  of  CONDUIT       FITTINGS,       EtC. 


A    'i  ill.  Willi  Mi-talCiivi'i-aiiil  '.in.  Miilf  Nipiilf 

r.  C.  Carman,  Vicc-Prcs.  and  Mgr. 
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LL  '^  ill.  Willi  -'-wiic  I'oixclaiii  I'uvi-i- 


YvHlTE  FOK   PKICES 


Electrical  Fittings  Company,  Limited 

SALES  AGENTS 

70  King  Street  West  -  -  TORONTO,  CANADA 
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ii|ipar;iliis  will  be  in  charge  of  a  youiiR 
laiiy  who  will  tlcnioiistratc  and  explain 
llu'ir    various    uses    to   any    who   call. 

Sarnia,  Ont. 

The  application  <if  the  Bell  Telephone 
Company  to  raise  the  telephone  rate 
between  Sarnia  and  Detroit,  and  Port 
Huron  to  Windsor,  has  not  been  allow- 
ed  by   the    Railway   Board. 

Stratford,  Ont. 

A  recommendation  to  council  to  sub- 
mit a  by-law  to  amend  the  Stratford 
Railway  Company  agreement  was  struck 
out  as  the  company  are  going  on  with 
preliminary  work  under  existing  agree- 
ment. 

St.  Johns,  N.B. 

It  is  announced  that  the  plan  for  the 
construction  of  the  dam,  with  sluice 
gates,  across  the  Richelieu  at  St.  Johns 
for  the  purpose  of  regulating  the  level 
of  the  river  above  this  point  has  been 
definitely  decided  upon.  The  dam  i*  to 
be  located  just  below  the  rapids,  near 
this  town.  Mr.  Paul  Paradis,  B.Sc, 
chief  engineer  of  the  government  works 
on  the  Richelieu,  has  received  instruc- 
tions to  have  the  plans  completed  within 
two  months,  in  order  that  tenders  may 
be  called  for  and  the  building  of  the 
dam  commenced  this  year. 

St.  Thomas,  Ont. 

Good  progress  is  reported  towards 
placing  the  St.  Thomas  Street  Railway 
on  a  paying  basis.  The  road  is  now 
operated  under  the  superintendency  of 
Mr.   J.    F.    Daugharty. 

Hydro-electric  power  has  been  inslab 
led  in  the  brick-making  plant  of  A.  E. 
Ponsford,  in  this  city,  the  first  brick 
manufacturing  concern  in  the  province 
to  utilize  Niagara  power.  Forty  horse 
power   is   being   used. 

St.  Mary's,  Ont. 

A  charter  has  been  secured  from  the 
Dominion  Parliament  by  the  Imperial 
Traction  Company  for  the  construction 
along  the  Hydro-electric  route,  of  an 
electric  railway  from  Hamilton  to 
Stratford  and  London  with  extensions 
to  Sarnia  and   Niagara   Falls. 

Swift  Current,  Sask. 

The  contract  for  installation  of 
eleven  miles  of  rural  telephone 
has  been  awarded  to  Chas.  Wilson,  this 
city. 

In  connection  with  power  plant  thei;c 
will  be  an  opening  for  sale  of  electric 
meters,  no  house  connections  or  sec- 
ondary wiring  done  yet.  Engineer,  J. 
Darlington   Whitmore,    Regina. 

Toronto,  Ont. 

The  I'^astern  Power  Company,  Limit- 
ed, Toronto,  has  been  incorporated  and 
authorized  to  acquire  and  furnish  pow- 
er, etc.,  to  construct  or  acquire  lines 
of  telephone  and  telegraph  or  other 
works.  The  provisional  directors  are: 
William  Scott  Robertson,  engineer; 
Ivrnesl  Sidney  Moyer,  accountant;  \V. 
S.  Morlock  and  Reginald  H.  Parmenter, 
solicitor,  and  \.  B.  VVormwith,  student- 
at-law,    all    of   Toronto. 

The  Ontario  Railway  Board  was 
granted  and  application  made  by  the 
Metropolitan  division  of  the  York  Rad- 
ial Railway,  for  permission  to  lay  new 
switches  on   Yongc  street  in   North  To- 


ronto,   between    the    fdd    city    limits   and 
the   golf  links. 

'I'hc  Hydro-electric  Commissioners 
have  a  two-year  agreement  with  the 
linemen  and  other  electrical  workers  on 
the  wage  question.  They  will  be  paid 
for  all  legal  and  civic  holidays,  but 
must  work  on  Saturday  afternoons.  The 
men  are  divided  in  three  grades.  The 
first  grade  will  receive  :i3  l/'i  cents  per 
hour,  the  second  grade  110  1/3  cents,  and 
the  third  grade  27  1/3  cents.  The  com- 
missioners and  not  the  union  is  to  have 
the  sole  right  of  determining  the  re- 
si)ective   grades   of   the   men. 

Winnipeg,  Man. 

The  date  now  set  for  the  probable 
operation  of  the  municipal  power  plant 
is  November  1st. 

The  tender  of  Dunn  Bros,  for  the 
street  light  known  as  the  "mast  arm," 
meaning  that  the  lights  are  at  the  end 
of  square  arms  on  a  22-ft.  standard,  was 
accepted.  Amount  of  tender,  $15,612 
for  150  delivered  in  the  city  brackets, 
half  way  up  the  pole  to  carry  the  signal 
lamps  which  will  flash  red  lights  for  the 
fire  department  and  green  lights  for  the 
police  patrol  system  will  cost  $7. 

Woodstock,  Ont. 

Extensions  are  continually  being 
made  to  the  street  lighting  system  here. 
City  Electrician  Archibald  has  just 
completed  the  installation  on  Graham 
street. 

Whitby,  Ont. 

By-law  carried  for  power  company. 
Parties  interested.  Seymour  Electric 
Power  Co.,  and  Town  of  Whitby.  The 
agreement  to  supply  power  to  the  town 
wat  ratified. 

Weliand,  Ont. 

Hendrick  H.  Leach  &  Co.,  it  is  stat- 
ed, have  been  awarded  the  contract  to 
build  an  extension  of  the  Niagara  Falls, 
Weliand  &  Lake  Erie  Ry.  through  Wel- 
iand. The  line  will  connect  Niagara 
Falls,  Weliand  and  Port  Colborne,  with 
branches  to  Port  Dover  on  Lake  Erie, 
and  to  Ft.  Erie  on  the  Niagara  River, 
opposite  Buffalo.  C.  J.  McLaughlin, 
Toronto,    Ont.,   is   interested. 

Vancouver,  B.C. 

To  provide  storage  yards  for  cars  and 
general  etjuipment  when  the  Saanich 
extension  is  built  the  British  Columbia 
Electric  Railway  company  has  just  pur- 
chased six  and  a  quarter  acres  of  land 
on  the  Burnside  road,  running  through 
to  Harriet  street.  Work  is  being  rush- 
ed on  this  line. 

Victoria,  B.C. 

The  city  is  calling  for  tenders 
for  300  electric  light  standards  for 
street  lighting  purposes.  The  new 
standard  is  of  the  saine  design 
as  that  now  in  use  in  Vancouver  and 
New  Westminster.  The  standard  al- 
ready in  use  here,  one  which  a  number 
of  the  members  of  the  council  approve 
of  and  prefer  to  that  in  use  in  the  main- 
land cities,  costs  some  ,$24  each  more 
than  the  latter.  It  is  with  the  object  of 
ascertaining  just  what  the  new  standard 
will   cost  that   tenders   are   being  asked. 

Yorkton,  Sask. 

The  generating  plant  of  the  town  of 
Yorkton,  Sask.,  was  successfully  placed 
in  o])eration  during  the  first  week  ol 
June.  The  generator  is  operated  by  a 
crvule  oil  engine  built  by  Mirrlees,  Hick- 
erton    &    D;iy,      of    Stockport,    England, 


The  alternator  itself  is  .Siemens  manu- 
facture. The  engine  was  supplied 
through  the  Canadian  Boving  Company, 
Toronto. 


Condensed  Department 

RATES 

Positions  Wanted  i  2  cents  a  word  and  25 
Positions  Vacant  J- cents  for  a  heading,  per  in- 
Miscellaneous.  )  sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)   per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms  close  on  the  18th  of  each  month. 

WANTED 

a  large  and  well  equipped  factory.  Will  make 
under  contract  or  on  royaUy  melal  specialties, 
electrical  device  preferred.  Will  buy  outright 
any    patent    article    of    merit. 

For  further  information  address  Box  248, 
Electrical     News,     Toronto,     Ont.  4-4 

Positions  Wanted 


Voung  man  wants  position  as  assistant  man- 
ager or  superintendent  of  Central  Station.  Would 
like  to  organize  new  business  campaign.  Famil- 
iar with  all  current  selling  devices  and  their  ap- 
plication. Box  287  Electrical  News,  Toronto, 
Ont. T^T 

Miscellaneous 


Voung  man  wants  position  as  Assistant  Man- 
ager or  Superintendent  of  Central  Station. 
Would  like  to  organize  new  business  campaign, 
familiar  with  all  current  selling  devices.  Box 
270    Electrical    News,   Toronto,   Ont,  7-7 

Agents  Wanted 

An  important  United  States  manufacturer  of 
Electrical  Supplies,  for  whirh  there  is  a  large 
sale  in  Canada,  is  desirous  of  securing  reliable 
agents,  on  commission,  in  the  various  large  cen- 
tres. A  very  attractive  proposition  will  be  made 
to  suitable  party.  Apply  in  strictest  confidence 
to   Box   283,   Electrical   News,   Toronto,   Ont.     7-7 


CITY    OF    PRINCE    ALBERT 


Tenders  for 

POWER  WORKS 


Sealed  tenders  will  be  received  up  until  noon, 
Monday,  June  26th,  1911,  by  the  Corporation  of 
the  City  of  Prince  Albert,  Province  of  Saskatche- 
wan,   for    the    construction    of 

Power   Station    Superstructure 
and   Transmission  Line 

being  portions  of  the  proposed  hydro-electric 
power  development  on  the  North  Saskatchewan 
river  at  La  Colle  Falls  (distant  25  miles  east 
of   the   city). 

Tenders  are  invited  on  each  separately  and 
must  be  plainly  marked  on  the  outside  of  en- 
velope and  addressed  to  the  Secretary -Treasur- 
er.   City   of    Prince   Albert,    Saskatcliewan. 

Each  lender  must  be  accompanied  by  an  ac- 
cepted bank  cheque  for  $500,  payable  to  the 
Secretary-Treasurer,  which  cheque  will  be  re- 
turned to  the  bidder  unless  he  fails  to  execute 
a  contract   should   it   he  awarded  to  him. 

The  successful  liidder  on  each  of  the  works 
will  be  rctiuircd  to  execute  a  bond  in  the  sum 
of  .fli.OOO  for  the  faithful  performance  of  the 
contract. 

The  city  reserves  the  right  to  reject  any  or 
all    lentlcrs. 

TIic  plans  and  specifications  will  be  on  file  and 
may  be  seen  on  and  after  June  8th,  1911,  at  the 
City  Hall,  Prince  Albert;  office  of  "Canadian 
Engineer'*  at  Winnipeg  and  Montreal,  or  at  the 
offices  of  the  Engineers,  C.  H.  and  P.  II.  Mit- 
chell, Traders  Bank  Building,  Toronto. 
ANDREW  HOLMES,  Mayor. 
C.     O.     DAVIDSON.    Secretary-Treasurer. 

I'liiice    Albert,   Sask. 

June    1st,    1911.  23-24 
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New  WESTON   INSTRUMENTS 

A  Full  Line  of  Alternatingr  Current  Switchboard  Indicating'  Instruments 

is    offered     by    this    Company,     comprising : 

WATTMETERS,  Single  and  Polyphase.  FREQUENCY  METERS. 

POWER  FACTOR   METERS.  VOLTMETERS. 

SYNCHROSCOPES.  AMMETERS. 

and  New   Models  of  Weston  D.C.   Instruments  to  match 

This  whole  group  of  instruments  embodies  the  results  of  several  years  exhaustive  study  and  scientific  investigation  of  all  the  com- 
plex electrical  and  mechanical  problems  involved  in  the  development  of  durable,  reliable,  sensitive  and  accurate  instruments  for  use  on 
alternating  current  circuits. 

Every  detail  of  each  of  these  instruments  has  been  most  carefully  studied  and  worked  out  so  as  to  be  sure  that  each  shall  fully 
meet  the  most  exacting  requirements  of  the  service  for  which  it  is  intended.  Neither  pains  nor  expense  has  been  spared  in  tlie  effort  to 
produce  instruments  having  the  longest  possible  life,  the  best  possible  scale  characteristics,  combined  with  great  accuracy  under  llie 
most  violent  load  fluctuations  and  also  under  the  many  other  trying  conditions  met  with  in  practical  work.  Every  part  of  each  instru- 
ment is  made  strictly  to  gauge  and  the  design  and  workmanship  and   finish   is   of  the  highest  order   of  excellence. 

We  invite  the  most  critical  examination  of  every  detail  of  each  member  of  the  group.  We  also  solicit  the  fullest  investigation  of 
the  many  other  novel  features  and  very  valuable  operative  characteristics  of  these  new  instruments  and  request  a  careful  comparison  in 
all  these  respects  with  any  other  make  of  instrument  intended  for  like  service.  We  offer  them  as  a  valuable  and  permanent  contribu- 
tion to  the  art  of  electrical  measurement.  Their  performance  in  service,  will  be  found  to  justify  the  claim  that  no  other  makes  of 
instruments   approach   them   in   fitness   for   the   service   required   from   A.C.    Switchboard    indicating    instruments. 

Full    particulars    of   design,    construction,    prices    etc.,    are    given  in   Catalogue   C.E.   16.      Write  for   it. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 


Main  Office  and  Works,  Newark,  N.  J. 


New  York.  m4  Liberty  St. 
Chicago,  1504  Moiiadnock  Block. 
Boston,  I  :'j  Federal  St. 
Philadelphia.  34i«  Mint  Arcade. 
Birmingham,  Brown  Marx  Bldg. 
St.  Louis,  9'5  Olive  St. 


Denver,  1725  CalitorniaSt. 
San  Francisco,  ^82  Mission  St. 
New  Haven,  29  College  St. 
Cleveland,  15^2  Prospect  Ave. 
Winnipeg.    '47  Bannat\  ne  Ave. 


Montreal,  410  St.  Jsmes  St. 
Toronto,  6  WelMngton  St.  East. 
Mexico,  2  a  Capuchinas  40. 
London,    Audrey    House.   Ely  Place, 
Paris.  12  Rue  St.  Georges. 
Berlin,  denest  Str.  5  Schoenberg. 


Holbi- 


Economy  Pumping  Machinery 

Our  specialty  is  Electric  Driven  Pumps  for  use  in  Factories,  Office  Buildings,  Schools, 
Residences  and  all  other  places  where  pumps  are  required.  They  are  designed  with  the 
greatest  care  and  special  attention  paid  toward  making  them  efficient,  durable  and  self  contained. 


Centrifugal  Pumps,  (^i"gli  or  multi-stage)  for 
all    purposes. 

Plunger  Pumps,  for  shallow  or  deep  wells. 

Automatic  Water  Systems. 

Automatic  Sewage  or  Seepage    Ejectors. 

Centrifugal  and  Triplex  Fire  Pumps. 


MANUFACTURED    BY 

THOMAS  &  SMITH,  Inc., 


117  No.  Carpenter  St.,  CHICAGO,  ILL. 


416  Broadway,  NEW  YORK 
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Tri-Provincial  Electrical  Supply  Co. 

ELECTRICAL  &  TELEPHONE  SUPPLIES 

405  Travellers  Bldg.  WINNIPEG 


SdLE   AGENT    IN    WESTERN    CANADA    I'Klt 

The  Fibre  Conduit  Co.,  Orangeburg,  N.Y. 

"  Oraiigelmif;"  Fibic  ('"iidnits 

American  Electric  Fuse  Co., 

Muskegon,  Mich. 

8])ark  Coils  and  Transforincrs,  Mlue  Rib- 
bon Cable  Teiininals,  Coppei'  and  Wire 
Fuses,  Copper  and  Steel  wire  Connect 
ors. 

COMPKKSSION   RHEOSTATS 
(Allen  Bradley  Type) 

SOLE   AGENTS    IN   CANADA    KOI! 

Wasson  Reel  Co. 

Payout  wire  reel. 

Wri/i'  us    for  prices  and   ctttaingiies 


Tri-Provincial  Electrical  Supply  Co. 

ELECTRICAL  &  TELEPHONE  SUPPLIES 

405  Travellers  Bldg.  WINNIPEG 


Some  people  buy  type« 
writers  on  the  basis  of 
price  instead  of  results 
It  pays  to  pay  for  re*- 
suits. 


\  large  manufacturing  concern  — 
■^^  (iKime  on  request)  says  :  "  \Ve 
consider  our  Underwood  Condensed 
Biller  and  the  system  you  installed 
with  it,  the  best  investment  we  have 
made,  The  machine  has  paid  for 
itself  every  four  months  since  it  imis 
instnlled." 

There  is  an  UnderM^ood  for  evey 
need.      Over    a   score  of    models 
make  it   possible  to  meet  every 
requirement. 

P^XPERT  bimplifiers  of  office  sys- 
'-^  tems  are  ready  at  any  time  to 
help  you  improve  your  accounting 
and   recording   methods. 

United    Typewriter   Co.   Ltd. 

Adelaide    St.  East,    Toronto 

and  all  other  Canadian  cities 


Railway  Signal  Company  of  Canada 

The  Kailway  Signal  Company  of  Canada  lias  l>een  or- 
ganized to  manufacture  standard  railway  signalling  appli- 
ances such  as  are  employed  on  railways  in  Europe  and  the 
United  States.  The  company's  works  are  situated  at  La- 
chine,  near  Montreal.  A  siding  connects  the  factory  with 
the  Grand  Trunk  Railway.  Their  shops  are  equipped  with 
up-to-date  machinery  and  tools  for  turning  out  apparatus 
with  dispatch  and  their  shipping  facilities  are  of  the  best. 
This  company  has  its  own  automatic  system  for  steam 
and  electric  railway  as  well  as  the  power  system  for  inter- 
locking purposes.  It  has  just  completed  a  large  installation  of 
highway  crossing  signals  throughout  the  system  of  the 
Intercolonial  Railway.  It  has  also  secured  large  contracts 
with   other   railway   systems   including  the  all-electric  power 


signalling  installation  for  the  new  Union  station  in  VV'in- 
nipeg;  the  first  power  signalling  contract  to  be  awarded  in 
the  Dominion  of  Canada.  It  is  expected  that  the  work  will 
be   completed   this  year. 

The  officials  of  the  Railway  Signalling  Company  of 
Canada  are:  Prof.  V.  I.  Smart,  chairman;  Mr.  V.  K.  Spicer, 
general  manager;  Mr.  R.  F.  Morkill,  assistant  manager; 
Mr.  Ramsey  Gage,  chief  engineer;  and  Mr.  Fred  Lane,  su- 
perintendent. 


A  New  Solder  in  Paste  Form 

A  new  kind  of  solder  has  recently  been  placed  on  the 
market.  It  is  in  the  form  of  a  paste  in  a  collapsible  tube, 
put  up  like  the  familiar  tube  of  tooth  paste,  and  all  that 
is  necessary  for  its  effective  use  is  to  scrape  off  the  surface 
of  the  part  to  be  soldered  a  little,  with  a  knife,  squeeze  some 
of  the  soldering  paste  on  and  apply  a  match,  candle  or  torch. 
When  the  paste  becomes  hot  it  fuses  and  solders  in  the  same 
manner  as  the  old  style  soldering  stick.  The  name  of  this 
new  device  is  Solderall,  and  is  being  marketed  by  the  H.  W. 
Johns-Manville  Company,  through  their  branch  houses  in 
various  cities  throughout  the  Dominion.  While  this  article 
has  been  in  use  only  a  short  time,  it  is  said  to  have  met 
with  approval  by  both  the  trade  and  the  public.  Its  con- 
venience, cleanliness,  economy  and  many  other  advantages 
have  naturally  made  a  wide  appeal  to  householders  as  well 
as  to  plumbers,  tinsmiths,  electricians,  hardware  and  supply 
stores. 


Obituary 

Mr.  John  E.  McDougal.  secretary  of  the  Electrical 
Association,  Montreal,  and  for  the  last  year  and  a  half  in 
the  employ  of  the  Steel  and  Radiation  Company  of  that 
city,  was  drowned  in  llu'  Black  River  near  Cartiersville.  Mr. 
McDougal's  home  was  fonneily  in  Toronto  where  his  par- 
ents now  live. 
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Careless  Wireman  Causes  Much  Trouble 

Unusual  interest  was  aroused  in  Montreal  recently  over 
a  mysterious  fire  that  for  a  few  days  was  supposed  to  have 
been  of  incendiary  origin,  but  which  investigation  proved 
to   have   been   caused   by   a   faulty   electrical   installation. 

Two  fires  broke  out  in  different  storeys  of  a  house  on 
Bleury  street  at  the  same  time.  One  in  the  living  rooms 
on  the  first  floor  was  noticed  first  and  the  firemen  who 
responded  to  the  alarm  found  that  it  originated  in  a  cup- 
board in  which  two  slot  type  gas  meters  were  installed. 
The  meters,  and  even  the  money  in  them,  had  been  melted. 
Immediately  afterwards  the  firemen  discovered  a  second 
fire  in  the  cellar,  the  water  pipes  burst  or  cut  and  the 
cellar  being  flooded. 

The  Fire  Commissioners  held  an  investigation  and  de- 
cided that  the  fire  was  a  mystery,  but  while  unable  to  find 
out  the  cause,  they  left  the  tenant  of  the  burned  premises 
under  suspicion.  The  insurance  company  interested  also 
refused   to   pay   over  the   claim. 

Then  J.  M.  Robertson,  consulting  engineer,  and  Moses 
Rubenstein,  electrical  contractor,  made  an  examination  of 
the  premises.  They  found  that  a  110  volt  line  had  been 
run  into  the  cellar  to  supply  a  motor.  In  the  installation 
for  this  power  a  condulet  had  been  used  in  passing  the  wire 
over  a  beam  and  a  wire  splicing  had  been  made  inside  the 
condulet.  A  surge  on  the  line,  or  some  such  cause,  had 
supposedly  burned  a  hole  in  the  cover  of  the  condulet,  start- 
ing the  fire  in  the  cellar,  and  as  the  installation  was  ground- 
ed to  the  gas  pipe  the  current  traversed  the  gas  main  up  to 
the   two   meters    in    the    cupboard.      Being   of   the    old    type. 


with  the  parts  soldered  on  the  inside,  these  instantly  melted, 
allowing  the  gas  to  escape  and  ignite,  and  setting  fire  to 
the  cupboard  and  other  woodwork.  .At  the  same  time,  a 
poor  contact  having  been  made  to  the  water  main  in  the  cel- 
lar, the  current  jumped  to  the  lead  pipe  and  melted  it,  flood- 
ing the  place  with  water. 

When  these  findings  were  brought  to  the  attention  of 
the  Fire  Commissioners  the  cause  of  the  fire  was  changed 
to  "accidental,"  and  on  the  recommendation  of  the  F'ire 
Underwriters'  Association  the  insurance  money  was  pafd 
over. 

An  installation  made  in  this  way,  with  a  splice  within 
the  condulet.  is,  of  course,  contrary  to  the  rules  of  the 
Underwriters'  Association,  but  is  a  piece  of  illegality  prac- 
tically impossible  to  detect  by  inspection,  and  the  occur- 
rence only  emphasizes  the  fact  that  after  all  it  is  not  rules 
that  save  us,  but  the  observance  of  them.  In  the  last  an- 
alysis we  are  at  the  mercy  of  the  men  who  actually  per- 
form the  work,  and  doubtless  much  similar  trouble  has 
been  caused  and  incidentally  the  reputation  of  many  an 
electrical  contractor  or  engineer  injuriously  affected  by 
just  such  careless  work.  The  only  remedy  seems  to  be 
eternal  vigilance  on  the  part  of  the  inspector,  coupled  with 
an  earnest  endeavor  to  instil  in  the  minds  of  the  workmen 
the  serious  nature  of  the  work  they  are  doing. 

While  it  is  probably  true  that  electricity  is  blamed  for 
many  fires  for  vi'hich  it  is  in  no  way  responsible,  we  be- 
lieve that  too  great  publicitj'  cannot  be  given  a  proven 
case  like  the  present  and  that  care  should  be  taken  by  all 
electrical  contractors  to  bring  such  a  matter  prominently 
before   the  attention   of  their  employees. 


Electric  Smelting  of  Interest  to  Canada 

A  short  but  interestmg  descriptive  article  appears  in 
this  issue  on  the  recent  progress  of  electric  iron  smelting 
in  Sweden  and  Norway.  This  process  becomes  each  year 
of  greater  interest  to  Canada  on  account  of  the  quite  sim- 
ilar conditions  existing  here  and  in  Norway  and  Sweden — 
namely,  a  limited  and  expensive  supply  of  reducing  fuel  for 
blast  furnace  work  which  is  counterbalanced  bj'  a  fortunate 
combination  of  water  power  and  iron  ore  deposits  in  close 
proximity.  In  Canada  this  combination  is  known  to  exist 
to  a  quite  favorable  degree  in  Quebec  in  the  district  lying 
north   of  the   Ottawa   River. 

The  Canadian  Government  has  been  an  interested 
spectator  of  the  experimental  work  being  carried  on  in 
Europe  and  reports  have  been  made  from  time  to  time  by 
Dr.  Haanel  of  the  Canadian  Department  of  Mines.  Some 
experiments  were  even  performed  at  the  Soo  some  years 
ago  looking  to  the  establishment  of  a  plant  there,  but 
though  the  experiments  were  successful  it  was  not  believed 
a  plant  could  be  established  on  a  profitable  basis  and  the 
matter  was  dropped  temporarily  pending  further  develop- 
ment  in   the   art. 

In  Sweden,  however,  the  problem  has  been  handled 
with  more  vigor  and,  following  some  quite  successful  ex- 
periments by  a  number  of  engineers  operating  on  their  own 
account,  the  matter  was  taken  up  by  the  Swedish  Associa- 
tion of  Ironmasters  who  have  spent  largs  sums  of  money  in 
making  further  tests  looking  rather  to  the  commercial  effi- 
ciency of  the  furnace.  These  results  appear  to  have  satis- 
fied the  association  that  under  favorable  conditions  of  power 
supply  the  results  of  the  electric  furnace  both  as  to  qual- 
ity and  cost  of  operatiim  fully  justify  the  continuance  and 
extension  of  the  plant. 

Believing  the  conditions  would  justify  the  establish- 
ment of  similar  plants  in  Canada  the  Canadian  Boving 
Company  who  are  agents  in  Canada  and  the  United   States 
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for  tliese  furnaces,  have  sent  an  electric  furnace  specialist 
to  Canada  in  the  person  of  Mr.  Thomas  D.  Robertson  who 
will  investigate  conditions  here  and  endeavor  to  interest 
the  government,  the  various  iron  producers  and  others  in 
the  possibilities  of  the  electric  furnace  as  applied  to  local 
requirements.  W'c  arc  sure  Mr.  Robertson  will  receive 
from  every  <|uarter  the  consideration  the  importance  of  his 
mission  demands  and  we  are  hopeful  that  much  ultimate  ad- 
vantage will  accrue  to  the  Canadian  iron  trade  as  a  result 
of  having  this  matter  brought  so  prominently  to  the  atten- 
tion  of   those    interested. 


Interference  from  Amateur  Wireless 
Installations 

It  is  said  there  are  in  Montreal  and  \icinity  fourteen 
amateur  wireless  telegraph  installations,  more  than  half  of 
which  are  in  Westmount.  The  strongest  of  these  is  re- 
ported to  have  a  fifty  mile  radius  of  sending  and  receiving 
power.  It  is  believed  that  some  of  them  are  able  to  read 
Marconi  messages  received  at  and  dispatched  from  the 
Tarte  pier  on  the  harbor  front.  The  Marconi  people  say 
that  they  have  heard  messages  or  characters,  of  very  weak 
impression,  however,  from  some  of  these  instruments.  So 
far,  however,  they  have  had  no  cause  for  complaint  on 
account  of  any  interference  with  their  operations,  the 
amateur  instruments  being  too  weak  to  interrupt  their  in- 
tonations. 

That  there  should  be  put  in  force  a  law  that  would 
require  the  registration  of  amateur  wireless  plants  having 
a  radius  that  would  be  capable  of  interfering  in  any  way 
with  installations  established  for  commercial  purposes  is 
the  opinion  of  many  telegraph  men.  In  fact,  we  believe, 
there  is  already  a  statute  in  part  covering  this  point  which 
up  to  the  present  there  has  been  little  or  no  need  to  apply. 
If,  however,  amateurs  can  install  and  operate  plants  with 
capacity  such  as  to  interfere  with  commercial  messages, 
some   protective   arrangements   will    soon   have   to   be   made. 


New   Rates   for   Meter  Testing 

Beginning  with  July  1,  JiHI,  a  recent  Order  in  Council 
establishes  the  following  tariff  of  fees  for  the  verificalio 
of  electric  meters.  It  will  be  noted  with  satisfaction  that 
arrangements  are  included  for  the  examination  of  meters 
without  removal  from  the  customer's  line — a  valuable  con- 
cession on  the  part  of  the  government,  as  undoubtedly  fre- 
quent errors  creep  in  during  transportation  or  placing  of 
meters.  In  both  the  reduced  rates  and  the  added  conces- 
sion the  executive  of  the  Canadian  Electrical  Associati  li 
at  last  reaps  the  reward  of  years  of  persistent  effort  to- 
wards that  end,  for  it  is  undoubtedly  entirely  due  to  their 
active  influence  that  the  changes  have  been  brought  about. 
Meters  will  be  verified  at  regular  testing  places  as  fol- 
lows:— 

Class  1. — Ampere-hour  meters  of  any  type  or  capacity, 
for  use  on  circuits  of  any  voltage,  and  two 
wire  watt-hour  meters  of  any  capacity,  for  use 

on   circuits   not   exceeding  250  volts    $0,60 

Class  3. — Three  wire  direct  current  or  three  wire 
single  phase  watt-hour  meters  of  any  capacity, 
for  use  on  circuits  not  exceeding  250  volts  be- 
tween outers,  and  polyphase  meters  of  any  capa- 
city for   circuits  with   a  maximum  potential   not 

exceeding   250    volts    $0 .  75 

Class  3. — Meters  similar  to  Classes  1  and  2,  but  for 
potentials  exceeding  250  volts,  but  not  exceed- 
ing   650    volts     $1.50 

Class  4. — Meters  similar  to  Classes  1,  2  and  3,  but  for 

potentials   exceeding  650  volts    $5  00 

Meters  verified  in  situ — Disputed  meters  may,  at  the 
request  of  either  the  purchaser  or  the  contractor, 
be  tested  in  situ,  in  which  case  an  additional 
fee    is    to    be    charged    of    $1.00 


Our  Convention  Cover  Appreciated 

The  Electrical  .News  management  might  w-ell  be  par- 
doned a  feeling  of  satisfaction  at  the  reception  accorded  their 
special  cover  design  for  the  Convention  number.  It  is  true 
enough  that  "clothes  do  not  make  the  man,"  but  we  all  ad- 
mit the  unconscious  influence  _pf  the  well  groomed  man — or 
woman — and  in  placing  the  order  for  a  convention  suit  for 
the  Electrical  News  with  the  well-known  English  artist,  Mr. 
W.  Heath  Robinson,  we  were  only  recognizing  this 
basic  fact.  We  have  received  many  spoken  expressions  of 
appreciation  from  our  readers,  and  also  numerous  letters, 
of  which   the   following  are   typical  i 

From  Mr.  Philip  S.  Dodd,  Director  of  the  National 
Electric  Lamp  Association. — "Allow  us  to  compliment  you 
on  the  cover  of  this  issue,  which  strikes  us  as  being  one 
of  the  most  humorous  cover  designs  wc  have  ever  seen  on 
any  paper." 

From  the  Lindsley  Bros.  Company,  Spokane,  Washing- 
ton.— "Wc  want  to  compliment  you  on  the  very  amusing 
cover  design  on  your  July  issue.  It  has  caused  much  merri- 
ment among  our    friends." 

From  Mr,  Parker  H.  Kemblc,  general  sales  manager, 
Toronto  Electric  Light  Company,  "I  purchased  an  extra 
copy,  removed  the  cover,  and  am  having  it  framed  for  my 
office,  as  it  is  the  most  delicious  l)it  of  electrical  humor  1 
have  seen   for  a  long  time." 


New   T.  E.  L.  Company   Rates 

Residence   Rate. 

I'or  4.  5  and  6  roomed  houses,  the  first  ten  kilowatt 
hours  or  less,  used  in  any  one  month  will  be  billed  at  eight 
cents  per  kw.  h.;  all  over  at  three  cents  per  kw.  h.  For 
7  and  8  roomed  houses,  the  first  fifteen  kilowatt  hours,  or 
less,  used  in  any  one  month  will  be  billed  at  eight  cents  per 
kw.  h.;  all  over,  at  three  cents  per  kw.  h.  For  9  and  10 
roomed  houses,  the  first  twenty  kilowatt  hours,  or  less, 
used  in  any  one  month  will  be  billed  at  eight  cents  per  kw. 
h.;  all  over,  at  three  cents  per  kw.  h.  For  11  and  12  roomed 
houses,  the  first  twenty-five  kilowatt  hours,  or  less,  used 
in  any  one  month,  will  be  billed  at  eight  cents  per  kw.  h.; 
all  over,  at  three  cents  per  kw.  h.  For  larger  houses,  the 
charge  will  be  in  accordance  with  the  installation.  All  bills 
are  subject  to  10  per  cent,  discount  for  payment  vvithin  ten 
days  from  date  of  bill. 
Commercial   Lighting   Rate 

I'or  the  first  thirty  hours  use  of  the  maximum  demand 
eight  cents  per  kw.  h.;  for  all  current  used  afterwards,  three 
cents  per  kw.  h.  Ten  per  cent,  discount  on  one  year  contracts 
for  payment  witliin  ten  days  from  date  of  bill.  No  free 
lamp  renewals.  In  d.c.  districts  d.c.  to  be  supplied.  In  a.c. 
districts  a.c.  to  be  supplied.  Minimum  bill,  one  dollar  per 
nil  null  per  kibiwatt  of  demand.  One  kilowatt  lowest  taken. 
Commercial    Power  Rate    A.    C. 

I'cir  twenty  kilowatts  ami  uihUt. —  I'dr  the  lu'st  fifty 
hours  use  of  the  maximum  demand  per  month,  five  cents 
per  kw.  h.  F'or  the  second  fifty  hours  use  of  the  maximum 
demand  per  niciuli  one  cent  per  Uw.  h.  hOr  all  current  used 
over  this  aiiupiiiit  mie-half  cent  per  kw.  h.  Term,  one  year. 
Discount,     ten     per    cent,     for    prcuiiiil     payment.       Miiiiiiiiim 
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hill,    one    dollar   [kt   liorsc   power   of   niaxiiiuiiii    ileniaiul    per 
month.     One  horse  power  lowest  taken. 

For  over  twenty  kilowatts, — For  the  first  lifly  hours  use 
of  the  niaxinunn  demand  per  month,  four  and  one-half  cents 
per  kw.  h.;  for  the  second  fifty  hours  use  of  the  maximum  de- 
'inand  one  cent  per  kw.  h.  For  all  current  used  over  this 
amount  one-half  cent  per  kw.  h.  Terms,  one  year.  Dis- 
count, ten  per  cent,  for  prompt  payment.  Minimum  bill, 
one  dollar  per  month  per  horse  power  of  ma.ximum  de- 
mand. 


Lighting  Rates  in  Truro 

Some  time  ago  a  complaint  was  lodged  against  the 
Chambers  Electric  Light  &  Power  Company  of  Truro, 
Nova  Scotia,  for  alleged  excessive  charges  for  electric  power 
and  light.  The  matter  was  investigated  by  the  Board  of 
Commissioners  of  Public  Utilities  and  as  a  result  the  fol- 
lowing rates   have   now   been    fixed; — 

A  regular  charge  of  sixteen  cents  per  kilowatt  hour, 
the  minimum  charge  per  mmith  per  meter  for  current  to  be 
$1.14.  Where  motors  are  used  the  minimum  charge  for 
current  shall  be  $3.00  per  month.  The  following  discounts 
are  allowed  on  all  monthly  bills  paid  within  five  days  after 
rendered — on  all  accounts  up  to  $2.00  a  discount  of  12^^ 
jier  cent.;  on  all  accounts  over  $2.00  and  up  to  $5.00  a  dis- 
count of  2.>  per  cent.;  on  all  accounts  over  $5.00  and  up  to 
$20.00  a  discount  of  33  1-3  per  cent.  The  company  shall 
furnish  at  its  own  expense  all  meters  necessarj'.  Electric 
current  shall  be  furnished  continuously  within  the  town  of 
Truro. 

Special  rates  were  given  as  follows: — the  town  of  Truro, 
light  for  streets  $380.42  per  month  and  10  cents  per  kilowatt 
hour  per  meter  consumption  in  all  of  the  town's  buildings. 
Hopper  Bros.,  20  h.p.  motor  used  irregularly  but  never 
during  lighting  hours,  $55  per  month.  Truro  Carriage 
Company,  not  to  use  power  during  lighting  hours  and  in 
consideration  of  tliis  get  all  current  over  $40  per  month  at 
half  price. 


Successful  Year  for  Canadian  Tungsten 

The  annual  meeting  of  the  Canadian  Tungsten  Lamp 
Company,  Limited,  was  held  in  the  Board  Room  at  the  head 
office  of  the  company,  in  Hamilton,  on  Wednesday,  July 
5th.  All  the  shareholders,  with  two  exceptions,  were  pres- 
ent. Mr.  Ginder.  the  president  and  general  manager,  pre- 
sented his  annual  statement,  showing  a  business  increase 
of  nearly  40  per  cent,  over  the  previous  year,  and,  not- 
withstanding the  amount  of  money  spent  in  research  work 
in  their  laboratory,  the  balance  to  the  credit  of  the  profit 
and  loss  account  was  deemed  most  satisfactory.  The  usual 
dividend  was  declared.  All  the  directors  retired  but 
were  unanimously  re-elected,  viz.:  W.  H.  Ginder,  presi- 
dent and  general  manager;  F.  W.  Gates,  vice-president;  P. 
D.  Crerar,  K.C..  honorary  treasurer;  Geo.  Webb.  A.  Ward 
and  G.   H.   Levy,   Board  of  Directors. 

Owing  to  the  increase  in  business,  at  the  suggestion  of 
Mr.  Ginder,  an  executive  committee  of  three  was  elected, 
before  whom  all  vital  questions  will  be  brought  and  de- 
cided upon,  this  committee  reporting  full  particulars  to  the 
board  of  directors  at  their  monthly  meetings.  The  com- 
pany own  a  large  piece  of  ground  in  the  rear  of  their  fac- 
tory and  the  question  of  building  a  five-storey  extension 
was  fully  discussed.  The  president  was  instructed  to  get 
plans  and  specifications  so  that  arrangements  could  be 
made  to  commence  immediately  this  most  necessary  ad- 
dition. 


Electric  Railway    Merger 

On  July  i:!tli  a  meeting  of  the  directors  of  the  Sher- 
brooke  Railway  and  Power  Company  was  held  in  their 
offices  in  the  Commercial  Union  Building,  St.  James  street, 
Montreal,  when  the  purchase  by  that  company  of  the  East- 
ern Townships  Electric  &  Power  Company  and  of  The 
Stanstead  Electric  Light  Company,  was  approved  and  con- 
cluded. The  negotiations  thus  terminated  give  the  Sher- 
brooke  Company  fourteen  miles  of  trackage.  The  service 
of  the  Eastern  Townships  Company  accommodates  the  resi- 
dents in  and  between  the  following  towns  and  villages: 
North  Hatley,  Waterville,  Lennoxville,  Compton,  Capel- 
ton,  and  Eustis.  The  Stanstead  line  connects  Rock  Island, 
Beebe  Plains,  Derby  Line,  Beebe,  Derby*  Centre,  Vt.,  and 
Stanstead  Junction.  The  names  of  these  two  companies 
will  disappear  as  soon  as  the  formalities  in  connection  with 
the  legal  absorption  are  concluded  and  the  entire  service 
will  be  known  as  the  Sherbrooke  Railway  and  Power  Sys- 
tem. The  officials  of  the  company  are:  Mr.  C.  J.  McCuaig, 
president;  Messrs.  S.  H.  Ewing,  F"rank  Thompson,  R.  T. 
Hopper,  W.  H.  Brouse,  and  William  Farwell,  directors. 
The  company's  power  plant  is  at  Sherbrooke,  Que.  The 
Sherbrooke  manager  is  Mr.  N.  C.  Pilcher,  and  the  super- 
intendent  of  motive  power   Mr.  J.   B.   Woodyatt. 


Monorail  in   Sydney 

The  Sydney,  East  Bay  &  Waterford  Railway  Com- 
pany have  secured  a  subsidy  of  $30,000  from  the  local  gov- 
ernment of  Nova  Scotia  and  a  further  subsidy  of  $1,000  a 
mile  from  the  municipality  of  Cape  Breton,  to  construct  a 
mono-railway  line  from  East  Bay  to  Sydney,  a  distance  of 
15  miles.  The  survey  has  been  completed  and  the  work 
will  begin  immediately.  Gasoline  engines  will  be  utilized 
for  power  production  in  the  initial  operations,  but  a  short 
distance  from  East  Bay  and  near  the  line  there  is  a  water 
power  which  is  estimated  to  be  capable  of  giving  1,000  h.p. 
and    which    the    company   intend    to    develop. 

The  road  will  tap  large  deposits  of  gypsum  and  lime- 
stone and  the  intention  is  to  carry  the  gypsum  to  tide  water 
and  limestone  to  Sydney  for  use  in  the  Steel  Company's 
works. 

The  intention  is  to  install  equipment  for  both  passenger 
and  freight  traffic  and  it  is  hoped  the  road  will  be  completed 
during  the  present  season. 

The  following  are  included  among  the  officers  and 
directors  of  the  Mono-rail  company:  F.  G.  Konig.  president; 
Dr.  Kendall.  M.P.P.,  vice-president;  G.  McCuaig,  treasurer; 
P.  C.  Campbell,  secretary;  I.  B.  McCormic;  L  P.  Joy;  T.  D. 
McNeill;    D.   A.    Cameron. 


Edmonton  Extensions  to  Power  Plant 

The  city  of  Edmonton  has  recently  placed  an  order 
for  a  2,000  kw.  high  pressure  double-flow  steam  turbine  and 
generator,  the  first  of  its  kind  in  Edmonton,  with  the  Can- 
adian Westinghouse  Co.  for  installation  on  or  before  Dec. 
1st.  1911.  The  city  also  has  under  consideration  the  building 
of  primary  feed  line  from  power  house  to  sub-station  to 
supply  a  500  kw.  motor  generator  purchased  from  the  Can- 
adian Westinghouse  Company  in  February,  same  to  be  in 
operation  not  later  than  Aug.  1st.  I'.Ul;  the  distance  from 
power  house  to  sub-station  is  1J4  miles,  the  sub-station  be- 
ing located  close  to  the  car  barns.  The  motor  is  2,300  volt, 
self  starting.  The  city  have  also  under  consideration  at  the 
present  time  the  installation  of  75  magnetite  arc  lamps, 
which  will  be  erected  through  the  business  section  of  the 
city.  They  are  also  considering  the  installation  of  orna- 
mental standards  on  three  or  four  of  the  principal  street::. 
Mr.   J.   C.   Huffman   is   engincer-in-charge. 
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New  Line  to  Murray  Bay 

Tlie  Quebec  and  Saguciiay  Railway  Company,  incorpor- 
ated under  provincial  charter,  is  building  from  the  end  of 
the  Quebec  Railway,  Light,  Heat  &  Power  Company's  line, 
at  Cap  Tourmente  to  Murray  Bay.  a  distance  of  56  miles. 
The  road  will  be  a  single  track,  and  operated  by  steam  at 
present,  by  the  Quebec  Railway,  Light.  Heat  &  Power  Com- 
pany, which  owns  all  the  stock  of  the  Quebec  &  Saguenay 
Railway  Company,  The  contract  for  the  entire  work  has 
been  let  to  Mr.  M.  J.  O'Brien,  railway  contractor,  Renfrew, 
who  at  the  present  time,  through  sub-contractors,  has  about 
2,500  men  at  work. 


A  Canadian  Member  of  Committee 

A  reorganization  of  departments  has  recently  taken 
place  in  connection  with  the  National  Fire  Protection  Asso- 
ciation with  headquarters  in  Boston.  Formerly  the  Inisi- 
ness  was  administered  by  a  national  committee  of  :;.")() 
members.  Under  the  new  system  a  special  committee  will 
look  after  fire  proofing;  another,  electrical  work,  and  so  on. 
Mr.  James  Bennett,  chief  electrical  inspector  for  the  Cana- 
dian Fire  Underwriters'  Association.  Montreal,  has  been 
elected  a  member  of  the  electrical  committee.  He  is  the  only 
Canadian  on  this  very  important  executive  board,  charged 
with  the  maintenance  and  revision  of  the  national  electrical 
code.  His  choice  for  this  position  will  receive  the  hearty 
approval  of  his  associates  in  Quebec  province  and  not  less 
in  other  parts  of  the  Dominion  where  his  ability  as  an  elec- 
trical  expert   is  acknowledged. 


Norwich  Buying  Out  Private  Plant 

The  Corporation  of  Norwich  has  completed  arrange- 
ments with  Mr.  Webster  to  take  over  his  electric  light  plant 
or  such  part  of  it  as  will  be  useful  in  the  distribution  of 
Niagara  power  when  it  arrives.  The  basis  of  the  agree- 
ment is  that  100  per  cent,  of  its  value  shall  be  pai<l  for 
such  material,  etc.,  as  can  be  used  in  the  distribution  sys- 
tem and  75  per  cent,  of  the  estimated  cost  of  the  installa- 
tion of  this  material.  Such  part  of  Mr.  Webster's  equipment 
as  is  of  no  use  to  the  municipality  he  is  at  liberty  to  sell  as 
scrap  iron.  This  latter  part  represents,  it  is  understood, 
approximately  ."ill  per  cent,  of  the  value  of  the  plant. 


Electric    Display    at    the    Canadian   National 
Exhibition 

It  is  claimed  by  the  management  of  the  Canadian  Na- 
tional Exhibition  that  this  year's  electrical  display  will  be 
much  the  finest  in  the  history  of  the  association.  The 
following  paragraph  appears  in  their  recently  issued  bulletin: 

".'\re  you  interested  in  electricity?  If  you  are,  you 
will  find  at  the  Canadian  National  E.xhibition  every  device 
of  which  the  great  white  power  has  been  made  the  servant 
of  man.  The  Hydro-electric  will  have  a  special  display  and 
independent  concerns  are  clamoring  for  space  to  show  the 
public  the  value  of  their  inventions.     It  is  the  electric  age." 


Gas  Producer  Plant  for  Charlottetown 

The  Charlottetown  i'dcctric  Light  &  Power  Company 
have  recently  purchased  from  the  Canada  Foundry  Com- 
pany, Toronto,  a  Canada  Suction  Gas  Producer  of  175  h.p. 
capacity.  This  will  operate  a  twin  cylinder  Premier  gas 
engine  of  172  h.p.  capacity  belted  to  an  alternating  current 
generator.  The  gas  engine  will  be  arranged  to  start  with 
compressed  air.  This  is  worthy  of  note  as  the  installation 
of  a  gas  producing  plant  in  the  region  of  cheap  coal  is  a 
venture   which   will    be   watched   with   much   interest. 


Middleton  Will  Have  Municipal  Plant 

,\t  a  meeting  of  the  ratepayers  of  the  town  of  Middle- 
ton,  called  for  ih.e  purpose  of  discussing  the  (|uestion  of 
])orrowing  $15,000  for  the  purchase  and  installation  of  an 
electric  light  plant  to  light  both  the  streets  and  houses,  it 
was  decided  to  vote  the  money  and  proceed  with  the  plant. 
The  town  of  Middleton  is  one  of  the  best  in  the  Annapolis 
Valley  and  is  the  junction  point  of  the  D.  A.  R.  Co.,  and  the 
Halifax  &  Soulh-Western  Railway  Company.  It  is  hoped 
that  the  installation  will  be  completed  this  summer. 


Correspondence 

Editor    Electrical    News, — 

Dear  Sir, — We  note  advertisement  on  the  back  of  your 
July  issue  of  the  Colonial  Engineering  Company  to  the  effect 
that  in  spite  of  the  big  "splurge"  made  by  Hydro  in  London 
only  a  few  horse  power  have  been  connected.  .\s  the  ad- 
vertisement is  so  grossly  misleading  I  would  ask  you  to 
kindly    publish    the   following: — 

Total   connected  load.  July   1st.    I  111  I.   :;.;i7'.l  horse  power. 

Load  contracted  for  and  to  be  connected  in  the  im- 
mediate   future.    1,081    horse   power. 

Total  load  contracted  for  to  July   1st.  4.:i()0  horse  power. 

This  is  the  result  of  five  months'  campaigning.  Con- 
tracts for  all  of  the  above  can  be  inspected  at  any  time  at 
this  office. 

Moreover.  1  wish  to  advise  that  the  Empire  Manufac- 
turing Company,  whom  the  advertisement  quotes  as  using 
their  gas  producer  and  engines,  have  signed  for  power  up 
to  25  h.p.  to  drive  machinery  in  the  extension  which  they 
are'  at   present   building. 

Also,  the  McClary  Manufacturing  Company,  who  have 
a  gas  producer  installation  at  their  Adelaide  street  plant, 
have  installed  to  date  235  h.p.,  and  will  by  the  end  of  this 
year  use  500  h.p..  so  that  a  special  little  sub-station  is  being 
built  just  for  them.  Mr.  King,  of  the  McClary  Manufactur- 
ing Company,  informs  me  that  while  the  guarantees  of  the 
Gas  Producer  Company  were  maintained  in  the  first  month, 
ever  since  then  their  costs  have  been  about  doubled.  Also, 
the  entire  independence  from  engineering  and  labor  troubles 
such  as  are  always  imminent  with  a  gas  producer  and  steam 
plant  are  entirely  overcome  by  the  introduction  of  our  mo- 
tors, thus  leaving  the  management  time  to  devote  all  its 
energies  towards  the  raising  of  efficiency  in  the  essential 
factory  departments,  spelling  increased  profits  for  the  plant. 

I  might  add  that  Gas  Producer  people  in  quoting  prices 
per  horse  power  and  comparing  it  with  electric  energy 
generally  do  not  take  account  of  the  large  floor  space  taken 
by  the  gas  producer  and  gas  engine  equipment,  nor  of  the 
building,  necessary  to  cover  this  space;  charging  taxes,  in- 
terest, deijreciation  and  maintenance  on  these  items  will 
considerably  change  the  theoretical  costs  of  power  which 
are  quoted  by  the  Gas  Producer  Company.  As  you  are 
probably  aware,  the  1 1 ydro-electric  Power  Commission  pre- 
pared extensive  reports  after  going  into  the  matter  of  gas 
producer  very  thoroughly  and  you  may  rest  assured  that 
if  it  were  possible  to  generate  cheaper  power  by  gas  pro- 
ducers, the  government  would  not  have  gone  to  the  expendi- 
ture of  millions  of  dollars  for  the  transmission  of  power 
from   Niagara  Falls. 

Yours  very  truly. 

II,  J,  C,I,-,ul)itz. 
General    .'sn|)t.    W'ati'rwork^   iv    Electrical    Ueiits. 
City  of  London 
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Makers  of  Electrical  Canada— 8 

Robert  A.  Ross,  Consulting  Engineer 

One  of  the  iiuist  outstanding  personalities  in  the  mak- 
ing: of  electrical  Canada  during  the  last  twenty  ixld  years 
is  Robert  A.  Ross,  late  partner  in  the  lirni  of  Ross  X:  llul- 
gate,  consulting  and  supervising  engineers,  Montreal,  and 
now  operating  independently  under  the  firm  name  of  Robert 
A.  Ross,  Limited.  To  readers  of  the  Electrical  News, 
who  know  Mr.  Ross  only  by  reputation,  it  will  come  rather 
as  a  surprise  to  learn  that  he  is  only  4'>  years  old.  and. 
though  he  has  already  accomplished  so  much,  still  has 
the  best  working  years  of  life  ahead  of  him.  At  the  present 
time  there  is  no  name  among  Canadian  consulting  engi- 
neers held  in  greater  respect  and  no  personality  more  likely 


Mr.  Rob.  it  A.  Ho.ss,  B.  E. 

to  continue  to  make  itself  of  ever-increasing  \alue  in  the 
electrical   advances   of  the   immediate   future   in   Canada. 

Horn  in  Woodstock,  Ontario,  Mr.  Ross  attended  the 
Collegiate  Institute  in  that  town  and  matriculated  in  1882. 
He  did  not  proceed  at  once  to  the  University,  but.  instead, 
served  a  vigorous  apprenticeship,  during  the  next  four  and 
a  half  years,  with  the  (irm  of  Robert  Whitelaw  &  Company, 
engine  boiler  makers  and  millwrights,  in  the  town  of  Wood- 
stock. Following  this  apprenticeship  term  he  entered  the 
School  of  Practical  Science  of  the  University  of  Toronto 
and  graduated  in  the  department  of  mechanical  engineering 
in  1890.  Six  years  later,  in  189G,  he  also  gained  the  pro- 
fessional   degree    of    electrical    engineer. 

Following  graduation  Mr.  Ross  was  with  the  ICdisuu 
Company,  Schenectady  and  Sherbrooke,  and  later  with  the 
Canadian  General  T'lectric  Company,  at  I'eterborough,  as 
works  engineer,  iii:  to  is',):i.  I'Vom  18'.):!  to  ISi).")  he  was  chief 
engineer  of  the  Royal  Electric  Company.  Mr>utreal.  m 
charge   of  their   factory  and   lighting  system. 


Mr.  Ross  l)egan  private  consulting  work  on  his  own 
account  in  18'JG,  and  during  the  next  five  years  acted  as 
consulting  engineer  to  various  large  corporations,  such  as 
the  Canadian  Pacific  Railway  Company.  During  the  same 
period  he  visited  and  reported  on  properties  for  an  English 
syndicate  in  China,  Hurmah,  India  and  Scotland,  as  also 
for  a  Canadian  and  llnited  States  syndicate  on  properties 
in  Russia  and  Mnland.  In  1901  the  firm  of  Ross  &  Holgate 
was  formed,  and  has  been  continued  up  to  the  present  time. 
During  the  years  of  the  partnership  with  Mr.  Holgate,  Mr. 
Ross  has  acted  in  the  capacity  of  consulting  engineer  to  a 
number  of  large  corporations,  including  the  Canadian  Pacific 
Railway  Company,  the  Ontario  Power  Commission,  and 
numerous  hydro-electric  power  companies.  He  has  also 
reported  on  various  schemes  in  distant  countries,  including 
the  West  Indies  and  Australia,  China  and  Russia.  In  addi- 
tion he  has  built  a  large  number  of  steam  and  electrical 
plants  in  various  parts  of  Canada  and  is  continually  report- 
ing on  large  schemes  in  which  private  capitalists,  financial 
houses,  etc.,  are  interested  and  acting  in  a  consulting  capa- 
city in  various  matters  to  dififerent  cities  in  Canada  and  to 
the   governments   of   some   of   the   provinces. 

Through  all  his  professional  activity  Mr.  Ross  has 
maintained  his  interest  in  university  matters  and  during 
the  years  1908-09-10  was  honorary  lecturer  in  McGill  Uni- 
versity, in  engineering  economics,  dealing  with  what  is 
usually  left  out  of  a  university  course — the  business  features 
of  an  engineer's  education.  He  is  also  examiner  for  the 
professional  degree  at  the  University  of  Toronto;  is  a  mem- 
ber of  the  Canadian  Society  of  Civil  Engineers,  and  a  mem- 
ber  (if   the   .\merican    Institute   of   Electrical    Engineers. 


Montreal  Notes 

Officials  of  the  Shawinigan  Water  &  Power  Company 
expect  to  have  their  new  transmission  lines  between  Shaw- 
inigan and  Montreal  in  place  and  to  be  delivering  power  in 
this  city  over  their  own  right-of-way  by  the  first  of  October. 
This  line,   in   emergency,   could   deliver   up   to   100,000   h.p. 


Mr.  Takahashi,  C.E.,  arrived  in  Montreal  recently  for  the 
purpose  of  inspecting  the  principal  electrical  installations  in 
this  vicinity  with  a  view  to  adopting  the  best  principles  in 
some  work  he  is  undertaking  in  connection  with  power 
development  and  transmission  about  130  miles  from  Tokio. 
Mr.  Takahashi  said  that  Tokio  is  now  supplied  with 
power  from  two  hydraulic  plants  of  67,000  h.p.  and  four 
steam    plants    aggregating    140,000    additional    horse    power. 


The  City  of  Westmount  has  appointed  a  committee  to 
study  the  question  of  installing  an  electric  flashlight  sys- 
tem for  the  purpose  of  improving  their  police  protection 
service.  By  this  system  the  central  station  could  keep  in 
touch  with  every  policeman  on  the  beat.  It  is  said  that 
the  adoption  of  this  system  will  enable  the  police  depart- 
ment to  do  away  with  the  reserve  at  headquarters,  as  men 
on  the  beat  could  be  called  in  immediately  in  case  of  emer- 
gency. 


Among  the  tenders  for  pumping  machinery,  cranes  and 
blowers  for  the  new  filtration  plant  for  the  City  of  Montreal 
was  that  of  the  British  Electric  Plant  Company,  Limited, 
of  .Alloway.  Scotland,  represented  here  by  Messrs.  Druni- 
mond,  McCall  &  Company,  whose  tender  of  $40,2,50  was 
the  lowest.  Other  tenderers  were:  The  Canada  Foundry 
Company,  of  Toronto,  .*46.700;  W.  H.  Allan,  Belford,  Eng- 
land, $47,200;  John  Inglis  Company,  Toronto,  $49,300;  and 
D.  .Adamson,  Manchester.  England,  $49,300.  It  is  under- 
stood that  the  City  Engineer  will  recommend  that  the 
lowest  tender  be  accepted. 
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Dotenaj  Dastract 


Description    of    Plants    of    West    Kootenay    Power    and     Light 
Company — Rapid  Industrial  Development  during  Last   Decade 

By  L.  A.  ('aiin)b(ll 


The  total  length  of  the  Kootenay  River  is  about  350 
miles,  the  drainage  9,800  square  miles.  The  minimum  flow 
at  Bonnington  Falls,  which  is  situated  ten  miles  below  the 
city  of  Nelson,  is  5,850  cubic  feet  per  second.  The  maximum 
flow  is  about  60,000  cubic  feet  per  second.  The  low  water 
period  is  in  the  months  of  January  and  February,  high 
water  period  in  the  months  of  June  and  July.  The  flow  of 
water  depends  almost  entirely  on  the  melting  snows  from 
mountains  of  high  altitude. 

No.  1  Plant 

This  plant  is  situated  on  Lower  Bonnington  Falls,  and 
has  a  capacity  of  4,000  horse  power.  Work  was  commenced 
on  the  construction  in  the  year  1897,  and  was  completed  anfl 
power  was  being  transmitted  to  Rossland  and  Trail  in 
1898,  a  distance  of  32  miles.  The  normal  working  head 
is  34  feet.  The  installation  consists  of  three  units,  two 
with  a  capacity  of  1,000  h.p.  each,  and  one  of  2,000  h.p 
The  water  wheels  are  "Victor"  type,  horizontal  setting 
cylinder  gates,  one  right  hand  and  one  left  hand  runner  on 
each  unit;  the  smaller  units  having  39  inch  runners  and 
the  larger  45  inch.  The  generators  are  direct-connected  to 
the  water  wheels  and  are  3-phase,  1,100  volts,  60  cycle,  180 
r.p.m.  The  generator  voltage  is  stepped  up  to  a  line  volt- 
age of  22,000  volts  through  air  blast  transformers,  of  which 
there  are  four  banks,  three  transformers  in  each  bank,  with 
a  capacity  of  1,000  h.p.  per  bank.  AH  the  electrical  equip- 
ment in  this  plant  was  furnished  by  the  Canadian  General 
Electric  Company. 

No.  2  Plant 

This  plant  is  situated  at  Upper  Bonnington  Falls,  dis- 
tant about   one   mik   from    Xo.   1   plant.      Construction  work 


Power  HouKe  No.  2 — Discharge  Side 

was  commenced  in  July,  1905,  and  completed  in  January, 
1907.  The  power  house  is  built  in  the  channel  on  the  north 
side  of  the  river.  About  70,000  cubic  yards  of  solid  granite 
rock  had  to  be  excavated  for  forebay,  power  house  site 
and  tail  race. 

The  natural  head  of  water  is  about  63  feet  at  low  water 
stage,   but,    during   high    water    this    head    is    reduced    to   56 


feet  on  account  of  a  difference  of  seven  feet  beivsceii  the 
rise  of  water  above  and  below  the  falls.  This  difference 
of  water  level  is  caused  by  the  contracted  area  of  the  chan- 
nel, a  short  distance  below  the  falls.  To  overcome  this 
loss  of  head  during  high  water  the  power  company  have 
<lecided,  when  load  demands  it,  to  remove  the  obstruction 
in  the  channel  below  the  falls,  thus  increasing  the  sectional 
area  to  such  an  extent  that  the  water  level  at  high  water 
below  the  falls  will  be  lowered  about  five  feet.  They  also 
will    build    a    dam    across    the    river    above    the    falls,    which 


Head  Work.s — Power  House  No.  2 

will  raise  the  head  at  high  water  and  by  this  means  equalize 
the  head  between  the  extremes  of  high  and  low  water,  and 
at   the   same   time   increase   the   working   head   to   70   feet. 

The  power  house  is  of  monolithic  concrete  coiislruction, 
reinforced,  where  necessary,  by  round  steel  rods  and  steel 
rails.  The  water  enters  the  flume  through  submerged  open- 
ings between  the  piers,  and  can  be  shut  oflf  by  gates  and 
stop  logs,  operated  by  an  electrically  driven  overhead  travel- 
ling winch.  The  trash  racks  are  placed  behind  the  gates  and 
are  accessible  for  repairs.  The  water  flows  through  intakes, 
formed  in  the  concrete  to  the  wheels,  of  which  there  are 
three  on  each  shaft,  two  discharging  into  th  upper  draft 
lube  and  one  into  the  lower  tube.  The  draft  tubes  are 
moulded  in  the  concrete  and  joined  together  at  the  lower 
end,  forming  one  common  discharge.     No  steel  lining  is  used. 

The  pressure  pumps,  governors,  and  low  tension  cables 
are  located  in  the  chamber  beneath  the  main  floor,  the 
only  machinery  on  the  main  floor  being  generators  and 
switchboards.  A  30-ton  electrically  operated  overhead 
travelling  crane  spans  the  building,  and  railroad  cars  can 
be  brought  into  the  power  house  under  the  crane.  The  tail 
race  openings  are  provided  with  gates  and  slop  logs  for  each 
unit,  and  by  closing  same  and  pumping  out  wheels  and  draft 
tubes  these  are  accessible  for  examination  at  any  stage  of 
the  water.  A  motor  driven  centrifugal  pump  is  installed 
with  the  suction  pipe  connected  to  each  draft  tube  chamber. 

Hydraulic  machinery. — Each  main  unit  has  a  capacity 
of  8,000  mechanical  horse  power,  when  operating  under  a 
head  of  70  feet  and  at  a  speed  of  ISO  r.p.m.,  ;md  requires 
1.260  cubic  feet  of  water  per  second  al  full  In.ul.  There 
arc  three  inward   flow   h'rancis  type  runners  Imltcd   tn  a  hub 
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on  the  shaft.  The  upper  and  intermediate  runners  discharge 
in  opposite  directions  into  one  common  draft  tube,  the 
upper  one  discharging  downwards.  The  lower  runner  also 
discharges  downwards,  but  into  a  separate  draft  tube.  The 
chamber  of  the  top  runner  is  connected  by  a  pipe  to  the 
draft    tube   so   that    tlie    thrust   is   practically   balanced.      The 


Generatoi's— Powfi-  House  No.  2 

thrust  bearing  is  made  up  of  two  discs,  the  lower  one  sup- 
ported by  a  ball  seat  and  the  upper  one  held  in  place  by 
an  adjustable  nut  on  the  shaft.  Oil  is  forced  under  a  pres- 
sure of  150  lbs.  per  square  inch  between  the  discs.  Each 
unit  is  governed  by  a  Glocker-White  mechanical  governor 
and  is  under  the  control  of  the  switchboard  operator  on 
the  main  floor. 

Generators. — Provision  has  been  made  for  four  gener- 
ators, two  of  which  are  installed.  Each  generator  is  of 
the  umbrella  type  directly  connected  to  vertical  water 
wheel  shaft,  4,500  kw.  capacity,  2,200  volts,  CO  cycle,  180 
r.p.tn.,  working  at  80  per  cent,  power  factor.  They  are 
designed  to  stand  a  continuous  overload  of  25  per  cent. 
There  are  two  exciters  installed,  each  capable  of  exciting 
the  entire  equipment,  when  complete.  They  are  also  of  the 
umbrella  type,  directly  connected  to  vertical  water  wheel 
shafts. 

Switchboard. — All  the  main  high  and  low  tension  oil 
switches  are  electrically  controlled  by  the  operator  at  the 
bench  board.  The  bench  board  is  situated  in  front  of  the 
instrument  panels,  all  connections  thereto  being  reduced 
to  a  potential  of  110  volts. 

Transformer  House. — The  transformer  and  switch  house 
is  built  at  right  angles  to  the  power  house  and  parallel  with 
the  railroad  siding.  It  is  arranged  for  four  banks  of  60,- 
000  volt  transformers,  two  of  which  are  installed. 
The  transformers  are  water  cooled,  and  oil  insulated,  three 
transformers  delta  connected  to  each  bank,  each  trans- 
former having  a  capacity  of  1,875  kilowatts,  stepping  the 
voltages  up  from  2.200  to  60,000  volts.  There  is  also  in- 
stalled one  bank  of  three  transformers,  each  of  a  capacity 
of  1,250  kilowatts,  stepping  up  the  voltage  from  2,200  to 
22,000  volts.  The  latter  bank  may  be  paralleled  with  the 
No.  1  plant,  and  is  used  for  supplying  power  to  Rossland, 
Trail  and  Nelson. 

Summed  up,  the  electrical  etiuipmcnt  in  tliis  phiiit  con- 
sists of  the  following:  two  A.  T.  B.  40,  4,500,  5,625  kv.a., 
180,  2,200  volt  generators;  two  M.P.  6,  150,  400,  125,  direct- 
connected  exciters;  switchboard  apparatus  for  four  4,500 
kw.  .\.T.B.  generators;  storage  battery  sets;  all  2,200,  22,000 
and  00,000  volts,  motor  operated  oil  break  switches;  two 
sets  60,000  volt  aluminum  cone  liglitning  arresters;  two  sets 
22,000  volt  multiplex  lightning  arresters.     The  above  all   fur- 


nished by  the  Canadian  General  Electric  Company.  The 
Westinghouse  apparatus  comprises  two  banks  (installed), 
three  transformers  each  bank,  each  transformer  having  a 
capacity  of  1,875  kw.,  or  1,500  kw.  at  80  per  cent,  power 
factor,  2,200/60,000  volts;  one  bank  interconnecting  trans- 
formers, three  transformers  in  the  bank,  each  transformer 
having  a  capacity  of  1,250  kw.,  or  1,000  kw.  at  80  per  cent, 
power  factor,  2,200/22,000  volts;  two  regulating  transformers, 
each  having  a  capacity  of  440  kw.,  2,200/440  volts;  one  poly- 
phase regulator  used  in  connection  with  regulating  inter- 
connecting transformers. 

When  complete  the  equipment  in  No.  2  plant  will  con- 
sist of  four  4,500  a.c.  generators;  two  150  kw.  exciters;  four 
banks  of  60,000  volt  transformers;  one  bank  of  22,000  volt 
transformers. 

All  bus  bar  copper  was  furnished  by  the  Hill  Electric 
Company,  of  Montreal.  All  waterwheel  equipments  were 
furnished  by  the  I.  P.  Morris  Company,  of  Philadelphia, 
consisting  of  two  8,000  h.p.  turbine  wheels  with  oil  puiiips, 
piping,  etc.,  complete;  gravity  oiling  system  complete;  two 
500  h.p.  turbine  wheels  for  exciter  installations. 

Sub-Stations 

The  sub-stations  are  designed  on  the  same  lines  and 
equipment  as  the  transformer  house  at  the  power  house. 

Trail  sub-station — owned  by  the  Consolidated  Mining  & 
Smelting  Company  of  Canada,  Limited.  Connected  to  No. 
1  and  No.  2  plants.  The  equipment  consists  of  one  bank 
(three  transformers)  1,250  kw.  each;  16,500/600  volts,  oil 
insulated,  water  cooled,  Westinghouse  manufacture;  two 
banks  (six  transformers)  150  kw.  each,  16,500/600  volts,  oil 
insulated,  manufactured  by  the  Wagner  Electric  Company. 
All  switchboard  apparatus,  including  lightning  arresters, 
manufactured    by   the    Canadian    General    Electric    Company. 


Bench  and  Panel  Boards — Power  House  No.  2 

Rossland  sub-station. — Connected  to  No.  1  and  No.  2 
plants.  Equipment  consists  of  one  bank  (three  transform- 
ers) 1,250  kw.  each,  60,000/22,000  volts,  oil  insulated,  water 
cooled,  Westinghouse  manufacture;  two  banks  (six  trans- 
formers), 750  kw.  each,  air  blast,  16,600/2,200  volts,  and  all 
switchboard  a|>paratus,  Canadian  General  Electric  manu- 
facture. 

Grand  b'orks  sub-station — Connected  to  No.  2  plant. 
This  equipment  consists  of  two  banks  (four  transformers), 
1,250  kw.  each,  60,000/440  volts,  oil  insulated,  water  cooled, 
manufactured  by  Canadian  Westinghouse.  AU  switchboard 
apparatus,  motor  operated  oil  break  switches,  storage  bat- 
tery set,  lightning  arresters,  etc,  manufactured  by  Canadian 


44 


THE     ELECTRICAL      NEWS 


General  Electric.  When  this  installation  is  complete  there 
will  be  two  banks  (six  transformers),  1.250  kw.  each,  fio. ()()()/ 
440  volts,  oil  insulated,  water  cooled. 

Phoenix  sub-station. — Connected  to  No.  2  plant.  This 
equipment  consists  of  one  bank  (three  transformers),  1,250 
kw.  each,  00,000/2,200  volts,  oil  insulated,  water  cooled, 
Westinghouse.  All  switchboard  apparatus,  motor  operated, 
oil-break  switches,  storage  battery  set,  lightning  arresters, 
etc.,  are  Canadian  General  Electric.  When  this  installation 
is  complete  there  will  be  two  b.mks  (six  transformers), 
1,250  kw.  each,  60,000/2,200  volts,  oil  insulated,  water  cooled. 

Greenwood  sub-station. — Connecte<l  to  No.  2  plant. 
This  equipment  consists  of  one  bank  (three  transformers). 
1,250  kw.  each,  (iO.000/2.200  volts,  oil  insulated,  water  cooled, 
Westinghouse  manufacture.  All  switchboard  apparatus, 
motor  operated  oil-break  switches,  storage  l)attery  set. 
lightning  arresters,  etc..  manufactured  by  Canadian  General 
Electric.  W'hen  this  installation  i^  cumplete  there  will  be 
two  banks  (six  transformers).  1,250  kw.  each.  liO, 000/2.200 
volts,  oil   insulated,  water  cooled. 

No.  3  Plant 

No.  :i  plant  is  situated  on  the  Kettle  River  in  the 
Boundary  District  about  twelve  miles  below  the  town  of 
Grand  Forks  and  commenced  delivering  power  in  1902.  The 
head  is  150  feet.  About  half  a  mile  above  the  power  house 
the  river  enters  a  gorge  which  is  a  series  of  rapids  and  falls, 
the  natural  fall  of  which  is  120  feet.  This  natural  head  has 
been  increased  by  building  a  dam  at  the  head  of  the  gorge 
and  raising  the  water  by  that  means  about  .30  feet.  From 
the   dam   the   water   is   conveyed   by   open   rock   cut   700   fi?et 


Pump  (  li.iiiibci- — Power  Mouse  No.  2 

and  tunnel  400  feet  to  the  head  gates.  F"rom  the  head  gates 
the  water  is  conveyed  by  means  of  a  7-foot  pipe  to  the 
water  wheels  in   the  power  house  at  the  foot  of  the  gorge. 

Hydraulic  machinery. — The  installation  consists  of  three 
units  having  a  capacity  of  l,:i00  horse  power  each,  horizontal 
setting,  two  :{!)-inch  runners  on  each  setting.  Speed  is  con- 
trolled by  Escher-Wyss  mechanical  governors.  -  There  are 
two  exciter  wheels  of  00  h.p.  caijacity,  1,100  reviilutinn>  per 
minute. 

Electrical  machinery. — The  three  generators  are  direct 
connected  to  water  wheel  shaft,  750  kibjwalt  capacity  eacli, 
3-phase,   2.200   volts,   00   cycles.   400   r.p.m.      Two   exciters   45 


kw.    capacity,    directly    connected    to    water    wheel    shaft    are 
installed. 

Transformers. — There  arc  three  banks  of  transformers, 
self  cooling,  oil  insulated,  with  three  transformrs  to  each 
bank,  each  transformer  having  a  capacity  of  312  kilowatts. 
Through  these  transformers  the  voltage  is  stepped  up  from 
2,200  to  22,000  volts,  to  duplicate  transmission  lines  to 
Grand  Forks,  12  miles;  Phoenix,  21  miles;  Greenwood,  25 
miles,  and  Boundary  Falls,  28  miles.  Sub-stations  are  in- 
stalled at  each  of  these  points,  distributing  power  at  2,000 
volts. 

Sumnied  up  the  electrical  equipment  in  this  plant  con- 
sists of  the  following; — three  750  kw.  li-phase,  2,200  volts, 
00  cycles,  400  r.p.m.  generators;  two  45  kw.  125  volt  exciters, 
together  with  all  transformers  and  switchboard  api)aratus. 
.Ml    Westinghouse   materials. 

Grand  F'orks  sub-station. — Connected  to  No.  '■',  plant. 
This  e(iuipment  consists  of  one  bank  (three  transformers), 
242  kw.  20,000  to  500  volts,  air  blast,  together  with  its 
switchboard  apparatus,  all  Canadian  General  Electric;  one 
bank  (three  transformers),  :il2K'  kw..  oil  insulated,  natural 
cooled.  20,000  to  500  volts,  together  with  its  switchboard 
apparatus,   Westinghouse  manufacture. 

Phoenix  sub-station. — Connected  to  No.  3  plant.  Equip- 
ment consists  of  one  bank  (three  transformers),  312J/^  kw. 
each,  20,000  to  2,000  volts,  oil  insulated,  natural  cooled,  all 
switchboard  apparatus  and  transformers  Westinghouse 
manufacture. 

Boundary  Falls  sub-station. — Connected  to  No.  3  plant. 
Equipment  consists  of  one  bank  (three  transformers),  312J/2 
kw.  each,  20,000  to  2,000  volts,  oil  insulated,  natural  cooled, 
together  with  all  switchboard  apparatus  and  transformers; 
all   Westinghouse  manufacture. 

Industrial  Development  in  Kootenay  District 
When  work  was  started  on  No.  1  plant  the  country,  as 
far  as  the  gold  and  copper  mining  was  concerned,  was  prac- 
tically undeveloped,  and  it  was  more  or  less  of  a  gamble  as 
to  whether  or  not  sufficient  power  load  could  be  obtained 
to  make  a  success  of  the  enterprise.  At  that  time  the  Trail 
smelter  was  a  very  small  concern,  and  the  total  power  re- 
quired for  the  operating  of  these  works  did  not  exceed  400 
h.p.  The  total  power  used  at  the  mines  at  Rossland  did 
not  exceed  000  h.p.,  making  a  total  available  load  of  1,000 
h.p.   at  the  end  of  a  32-mile  transmission  line. 

To-day  the  Consolidated  Mining  &  Smelting  Company 
of  Canada,  who  are  operating  the  Trail  smelter,  have  motors 
installed  having  a  capacity  of  1,800  h.p.  They  also  operate 
an  electrolytic  lead  refinery.  This  process  was  brought 
to  perfection  by  this  company  under  the  supervision  of  Mr. 
lietts,  who  holds  the  patent  rights  for  this  process.  The 
power  required  for  the  operating  of  this  refinery  amounts 
to  1,100  h.p.  This  will  give  the  reader  a  rough  idea  of  how 
this  company  has  increased  its  smelting  capacity  since  1898. 
As  said  above,  the  mines  in  Rossland  in  the  year  1897 
were  using  approximately  GOO  h.p.  To-day  they  use  as  fol- 
lows:— Total  h.p.  in  motors  installed  at  War  Eagle  and 
Centre  Star  mines,  1,700  h.p.;  lighting  of  Rossland,  440  h.p.; 
Rossland  Great  Western  Mining  Company,  800  h.p.;  Le  Roi 
Mining  Company,  GOO  h.p.  capacity  of  motors  installed,  and 
in  addition  to  this  have  compressors  and  hoists  with  a  capa- 
city of  approximately  3,000  h.p.  White  Bear  Mining  Com- 
pany have  motors  installed  having  a  capacity  of  800  h.p. 
The  Giant  California  Mining  Company  have  motors  in- 
stalled having  a  capacity  of  150  h.p.;  the  Le  Roi  No.  2 
have  motors  installed  having  a  capacity  of  250  h.p.;  the 
Jinnbo  C.old  Mining  Company  have  motors  installed  having 
a  capacity  'if  loo  h.p.  ()ther  small  motor  loads  installed  in 
Rosslan<l  250  h.p.  This  makes  a  total  capacity  of  luotors 
installed   at   the   present  of  5,000   h.p..  as  against   400   h.p.  of 
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.-team  apparatus  wliich  was  in  actual  ciporatioii  in  1897.  This 
to  give  tlic  reader  some  idea  of  llu-  progress  of  the  Koss- 
laiul  milling  camii. 

Ill    the   year    1S!)T    the    power   used    in    wliat    is    known    a.s 
the     Boundary     C'ounlry     wax    praolically     notliiny.       Tn-day, 


Thrust  Bivaiiiig  ami  Governor  of  Exciter  Unit 

starting  at  Grand  Forks,  the  Granby  Consolidated  Mining. 
Smelting  &  Power  Company  have  installed,  for  the  operat- 
ing of  their  smelter,  motors  having  a  capacity  of  1,750  h.p. 
This  is  used  for  the  smelting  of  all  the  ores  produced  by 
the  Granby  Company's  mines  in  Phoenix.  In  addition  to 
this  the  power  required  for  lighting,  and  operating  small 
motors  in  the  city  of  Grand  Forks,  amounts  to  appro.ximately 
400  h.p.  In  view  of  the  fact  that  there  was  no  power  used 
whatever  in  the  year  1897,  this  will  give  the  reader  some  idea 
of  the  advancement  made  since  this  date. 

At  Phoenix  Camp,  where  in  1897  there  was  nothing  but 
a  heavily  timbered  mountain,  there  is  to-day  being  used  be- 
tween the  Granby  Consolidated  Mining.  Smelting  &  Power 
Company,  Limited,  the  Dominion  Copper  Company,  Limited, 
and  the  Consolidated  Mining  &  Smelting  Company  of  Can- 
ada, motors  having  a   capacity  of  4.350  h.p. 

In  Greenwood,  where  the  British  Columbia  Copper 
Company's  smelter  is  situated,  and  where  in  the  year  1S'.I7 
practically  no  power  whatever  was  used,  they  have  to-day 
motors  installed  having  a  capacity  of  3,800  h.p.  These  mo- 
tors are  used  for  the  operating  of  the  smelter,  and  for  their 
mines    situate   in    Deadwood    Camp,   and   Summit    Camp. 

In  order  to  take  care  of  this  business,  which  gradually 
grew  far  in  advance  of  what  the  plant  installed  in  1897 
could  take  care  of,  the  West  Kootenay  Power  &  Light  Com- 
pany started  construction  work  on  \o.  2  plant.  In  the 
same  year  (1907)  the  West  Kootenay  Power  &  Light  Com- 
pany toolf  over  all  the  holdings  of  the  Cascade  W'ater, 
Power  &  Light  Company.  This  was  a  company  operating 
a  plant  at  Cascade  City,  having  a  capacity  of  3.000  h.p.  On 
account  of  the  increased  business,  however,  the  company 
was  still  not  able  to  take  care  of  the  customers  in  the 
Boundary  Country,  and  this  was  the  i)rincipal .  reason  for 
the  West  Kootenay  Power  i1-  Li.i^ht  Company  installin.g  its 
No.   3   pl.int. 

Ill    addition    to   ihe    dilTerenl    motors    in    oi>eratioii    at    the 


different  smelters,  power  is  used  extensively  for  heating 
apparatus  in  the  assay  offices  at  the  different  smelters  and 
mines. 

The  West  Kootenay  Power  &  Light  Company  at  the 
present  time  are  supplying  all  customers  from  its  No.  2 
plant,  and  are  holding  No.  1  plant  at  Lower  Bennington, 
and  the  Cascade  plant  at  Cascade  City  in  case  of  emer- 
gencies. 

Power  Transmission 

Power  for  the  Consolidated  Mining  &  Smelting  Com- 
pany's smelter  at  Trail  and  part  of  the  load  in  Rossland 
is  transmitted  on  3-phase,  60  cycle,  20,000  volt  lines,  and 
stepped  down  at  Trail  to  550  volts  (which  is  the  voltage 
adopted  there  for  all  motors),  and  stepped  down  at  Rossland 
to  2,000  volts,  which  is  the  standard  voltage  to  practically 
all  motors  installed  there.  The  Boundary  country  is  con- 
nected to  No.  2  power  house  by  two  3-phase,  60  cycle, 
60,000  volt  lines  with  distributing  stations  situate  at  Grand 
Forks,  stepping  down  to  440  volts:  at  Phoenix,  stepping 
down  to  2,000  volts,  and  at  Greenwood  stepping  down  to 
2,000  volts.  The  Cascade  plant,  which  is  a  22,000  volt  plant, 
is  also  arranged  so  that  an  auxiliary  service  can  be  put  up 
at   Grand    l-'orks.    Phoenix.   Greenwood   and    Boundary    Falls. 

The  West  Kootenay  Power  &  Light  Company  have 
actually  installed  ready  for  operation,  water  wheels  and 
generators  having  a  total  output  of  23,000  h.p.  The  total 
motor  and  lighting  load  connected  to  the  company's  circuits 
at    the    present    time    is   approximately   20,000    h.p.      In    1897 


Power  House  No.  2— Thrust  Bearing  and  Deck  of 
one  of  Main  Units 

the  total  steam  power  installed  in  the  territory  now  covered 
by  the  lines  of  the  West  Kootenay  Power  &  Light  Company 
did  not  exceed  2,000  h.p.,  so  that  this  should  give  a  fair 
idea  of  the  progress  made  in  the  mining  and  smelting  in- 
dustries in  Rossland  Cam]),  and  the  Boundary  (."ountry  in 
the  past  ten  years. 

The  average  cost  of  electric  power  throughout  the  area 
covered  by  the  lines  of  the  West  Kootenay  Power  &  Light 
Company  does  not  exceed  one-quarter  (;4)  that  of  the 
cost  of  steam  power.  The  power  supplied  to  the  different 
mining  and  smelting  industries  is  used  for  the  operating  of 
hoists    up    to    2.')0    li-ii,;    two    stage    compressors    up    to    800 
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li.p.;  jaw  cruslicrs  having  an  opening  of  ^0  in.  x  42  in.;  rolls; 
blowing  engines  for  converter  work;  Root  and  Connors- 
ville  blowers  for  blast  furnace  work,  and  in  fact,  all  lines 
of  smelting  and  mining  machinery.  The  only  steam  power 
used  at  the  smelter  or  the  mines  of  the  Consolidated  Mining 
&  Smelting  Company  is  for  operating  one  1,000  h.p.  hoist, 
and  for  heating  purposes.  The  Granby  Company  use  no 
steam  power  whatever,  and  the  same  applies  to  the  British 
Columbia  Copper  Company  and  the  Dominion  Copper 
Company.  In  fact,  throughout  the  whole  Boundary  Coun- 
tr3'  steam  power  is  a  thing  of  the  past. 

In  my  opinion  the  harnessing  of  the  water  falls  in  the 
southern  portion  of  British  Columbia  has  done  much  to  as- 
sist capitalists  in  developing  mining  properties  within  a 
radius  of  sixty  miles  of  Rossland. 

The  following  is  the  distance  that  power  is  transmitted 
to  the  following  points: — Bonnington  to  Consolidated  Com-, 
pany's  smelter  at  Trail,  33  miles;  Bonnington  to  Rossland, 
32  miles;  Bonnington  to  Grand  Forks,  64  miles;  Bonnington 
to  Phoenix,  76  miles;  Bonnington  to  Greenwood,  81  miles; 
Bonnington   to   Boundary   Falls,   84  miles. 

The  60,000  volt  lines  from  plants  No.  1  and  2,  which  are 
two  separate  pole  lines  covering  the  distance  from  Bon- 
nington Falls  (No.  2  plant),  to  Greenwood  sub-station  are 
each  81  miles  long.  On  each  pole  line  are  three  hard  drawn 
copper  cables  having  a  cross  section  of  90,972  cir.  mils.  This 
cable  is  composed  of  six  wires  made  up  on  a  jute  centre. 
The  distance  between  centres  of  the  cables  is  six  feet. 
The  following  are  the  distances  that  power  is  transmitted 
over  the  60,000  volt  lines: — Bonnington  to  Rossland,  32  miles; 
Bonnington  to  Grand  Forks,  64  miles;  Bonnington  to  Phoe- 
nix, 76  miles;  Bonnington  to  Greenwood,  81  miles;  Bon- 
nington to  Boundary  Falls,  S4  miles. 

The  20.000  volt  lines  running  out  from  No.  1  and  2 
plants,  whicli  are  duplicate  lines  covering  the  distance  from 


Switch  and  Lightning  .\rrester  Coiiipait incnt 

Bonnington  Falls  to  Rossland,  Trail  and  Nelson  sub-sta- 
tions, are  of  the  following  lengths: — Bonnington  Falls  to 
Rossland,  32  miles;  Bonnington  Falls  to  Trail,  32  miles; 
Bonnington  Falls  to  Nelson,  11  miles;  Bonnington  Falls 
to  Silver  King  Mine,  ir>  miles.  'Ihe  lines  to  Rossland  arc 
No.  2  B  &  S  hard  drawn  bare  copper  wire.  The  distance 
between  centres  of  these  wires  is  two  feet.  The  branch  lines 
running  to  Trail,  which  are  3J/^  mile  lines,  are  No.  6  B  &  S 
hard  drawn  bare  copper  wire,  two  foot  centres.  The  lines 
running  to  Nelson  are  No.  8  B  &  S  hard  drawn  bare  cop- 
per wire,  two  foot  centres.  From  Nelson  to  the  Silver  King 
Mine  sub-station,  which  is  at  an  elevation  of  6,000  feet.  No. 


2  li  &  S  hard  drawn  bare  copper  wire  is  Used.      These  lines 
were  built  with  No.  2  copper  on  account  of  the  heavy  snow 

falls. 

The    211.(11)1)    vijjt    lines   from    No.    3    plant,    which    are    two 
separate   pule   lines,   covering   the   distance    from    Cascade   to 


Map  Showing  Location  of  Power  Plants  and  Lines 

Boundary  Falls.  B.C.,  are  each  28  miles  long.  On  each  pole 
line  are  three  (3)  No.  3  hard  drawn  B  &  S  bare  copper  wires. 
The  centres  between  each  of  these  wires  is  two  feet.  The 
following  are  the  distances  power  is  transmitted  over  these 
lines:  Cascade  to  Grand  Forks,  12  miles;  Cascade  to  Phoe- 
nix. 21  miles;  Cascade  to  Greenwood,  25  miles:  Cascade  to 
Boundary  Falls,  28  miles. 

[The  officers  of  the  West  Kootenay  Light  and  Power 
Company  are  W.  M.  Doull,  Montreal,  president;  L.  A. 
Campbell,  Rossland,  general  manager,  and  J.  D.  McDonald, 
Rossland.    general    superintendent. — Ed.] 


Power  House  Additions  in  Edmonton,  Man, 

The  city  of  Edmonton  has  recently  purchased  the  fol- 
lowing  apparatus: — 

One  1,000  kw.  turbo-generator  unit,  from  the  Canadian 
VVestinghouse  Company;  the  contract  covers  heavy  penalty 
guarantee  on  operating  economy,  and  with  penalty  also  for 
guaranteed  date  of  operation.  Two  400  h.p.  Babcock  & 
Wilcox  boilers,  two  hundred  pounds  pressure,  150  super- 
heat. One  6,000,000  low  lift  pump;  contract  with  the  John 
Liglis  Company,  Toronto;  Inglis  multi-stage  turbine  pump 
direct  connected,  to  Belliss  &  Morcom  engine;  this  is  a  low 
lift  pump,  eighty  feet  head.  Four  chain  grate  stokers  of 
.ipproximately  95  square  feet  area,  to  burn  Alberta  lignite 
eoal  of  approximately  eighty-five  hundred  B.t.u.;  contract 
for  these  is  awarded  to  three  companies — the  Babcock  & 
Wilcox  Company,  the  Green  Engineering  Company,  Chic- 
ago, and  the  Westinghouse  Machine  Company,  Pittsburg. 
Contracts  were  also  to  be  let  for  one  high  lift  pump  of 
6,000.000  gallon  capacity,  to  pump  against  the  normal  head 
of  :!10  feet,  and  a  fire  head  of  400  feet;  this  pump  to  be  of 
the  centrifugal  or  turbine  type,  direct  connected  to  either  high 
revolution  reciprocating  engine  or  a  steam  turbine.  Owing 
to  the  large  amount  of  grit  in  the  water  for  a  large  part 
of  the  year,  this  city  is  forced  to  use  valveless  pumps.  The 
grit  in  the  water  wears  out  in  six  weeks'  time,  it  is  said, 
the  best  rubber  valves  that  can  be  purchased. 


The  Sherb.'ooke  Railway  &  Power  Company's  new 
hydro-electric  plant  has  been  tested  and  accepted  and  is 
now   in    operation. 


THE     ELECTRICAL      NEWS 


M 


citric 


:a]nii 


By  'rhoiuH.s  I).  Hobfitson 

Experinients   were   made,    under    the    Dominion    Govern- 
ment supervision,  at  Sault  Ste.  Marie,  Ont.,  in  the  winter  of 


1U05-6  to  test  the  feasibility  of  smelting  Canadian  iron  ores, 
using  charcoal  as  a  reducing  agent.  These  preliminary  ex- 
periments were  regarded  as  satisfactory  but  no  further  ex- 
perimentation was  proceeded  with  in  Canada. 

In  Sweden,  however,  where  the  conditions  governing  the 
iron  industry  are  similar  to  those  in  several  provinces  of 
the    Dominion    of    Canada,    the    question    of    Electric      Iron 


Fig.  1 

Smelting  was  taken  up  in  UIOO.  Three  Swedish  engineers, 
Messrs.  Gronwell.  Lindblad,  and  Stalhane,  commenced  ex- 
pciiments,  and  after  overcoming  many  preliminary  difficult- 
ies succeeded  in  the  summer  of  1908  in  constructing  a  fur- 
nace which  was  durable  and  gave  a  good  output. 

Profiting  by  their  experiences,  they  determined  to  buiid 
a  furnace  of  700  h.p.  at  Domnarfvet,  in  order  to  test  the 
commercial  feasibility  of  the  furnace. 

The  experiments  with  this  furnace  were  witnessed  by 
Dr.  Eugene  Haanel  of  the  Government  Department  of  Mines 
in  Ottawa,  and  in  1909  a  report  was  issued  giving  the  re- 
sults. 

So  impressed  were  the  Swedish  Ironmasters  with  the 
working  of  this  small  Gronwall  reduction  furnace  that  the 
Swedish  Association  of  Ironmasters,  "Jern  Kontoret,"  de- 
termined to  erect  a  furnace  of  2.')00  h.p.  at  Trollhattan. 
Their  idea  was  to  thoroughly  test  the  furnace  on  a  com- 
mercial  scale. 

This  furnace  was  started  in  Xovember  1910.  Various 
consignments  of  ore  were  sent  from  the  ditTerent  mines  of 
Sweden  to  be  smelted.     Most  of  the  pig  iron  produced  was 


sent  to  different  steel  works  and  made  into  steel, — the  qual- 
ity of  which  was   then   tested. 

Before  detailing  the  results  obtained  with  this  furnace 
a   brief  description   of  the  plant  will   be  given. 

A  charcoal  storage  house  served  by  a  railway  track  was 
built.  This  store  is  fitted  with  belt  conveyors  and  the  char- 
coal is  elevated  to  the  furnace  top  by  a  rope  way.  The  ore 
and  lime  stone  are  crushed  in  a  separate  building  and  are 
elevated  by  a  truck  running  on  an  inclined  track.  An  el- 
evation and  plan  (in  section)  of  the  furnace  house  and  fur- 
nace are  shown.     (Figs.  1   and  3.) 

Power  is  supplied  from  the  Swedish  Government's 
power  station  at  Trollhattan,  at  a  tension  of  10,000  volts. 
This  3-phase  supply  is  transformed  by  means  of  two  trans- 
formers of  1100  kv.a.  each  with  Scott  connections  to  two 
phase  current  which  can  be  regulated  between  50  and  90 
volts. 

The  furnace  proper  is  shown  in  section  in  Fig.  1  and  in 
plan  in  Fig.  2.  Two  separate  portions  are  to  be  dis- 
tinguished— the      shaft    and    the    crucible    or    hearth.        The 


height  from  the  ground  to  the  furnace  top  is  1H.7  meters, 
(approximately  45  feet).  The  shaft  is  a  cylindrical  steel 
shell,  lined  with  firebrick.  It  is  fastened  to  an  octagonal 
supporting  ring  which  bears  on  two  built-up  beams,  support- 
ed by  the  walls  of  the  building.  In  this  way  the  height  of 
the  shaft  and  a  large  portion  of  the  charge  is  carried,  re- 
lieving the  hearth-roof  of  the  weight.  At  the  top  of  the 
shaft  is  a  Tholander  charging  bell  operated  by  a  small 
motor.     The  object  of  this  special  bell  is  to  deposit  the  ore 
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and   limestone   round    tlic   walK    nf   tho    slmft,   and    the    cliar- 
coal  in  the  centre. 

The  hearth  rests  on  a  concrete  foundation.  It  has  a 
steel  shell  lined  with  firebrick,  with  an  inner  lining  of 
niagnesite  brick.  The  basin  shaped  bottom  is  lined  with 
a  mixture  of  niagnesite  and  tar  extending  nearly  to  tlie 
top  of  the  walls.  The  roof  is  constructed  of  lirebrick  and 
has  openings  to  admit  the  electrodes.  These  are  four  in 
number  and  pass  through  the  roof  at  an  angle  of  (i.5° 
to  the  horizontal.  The  electrodes  are  built  up  of  4  carbons 
of  square  section,  giving  a  total  cross  section  660  x  660  mm. 
(approximately  26  inches  square).  Copper  water  jackets  sur- 
round the  electrodes  at  the  point  where  they  enter  the  roof. 
The  contact  pieces  are  at  the  upper  end  of  the  electrodes 
and  are  wedged  between  the  electrode  and  a  holder  of  cast 
steel.  This  is  supported  on  a  frame  which  can  be  raised 
or  lowered  between  two  guides,  one  on  either  side  of  the 
electrode. 

The  gas  produced  by  the  reduction  of  the  change  is 
drawn  ofif  by  means  of  a  fan  passing  through  a  dust  catcher, 
and  is  blown  through  twyers  under  the  roof  of  the  hearth. 
This  gas  cools  the  roof  and  prolongs  its  life.  In  so  doing 
it  becomes  heated  and  on  passing  up  the  shaft  gives  most 
of  its  heat  to  the  charge,  assisting  thereby  in  the  reduc- 
tion. 

The  arrangement  for  casting  will  be  seen  from  the 
plan.  The  pigs  cast  are  rectangular  and  flat,  this  shape 
being  peculiar  to  Sweden.  When  smelting  high  grade  ore 
the  amount  of  slag  produced  is  small  and  it  is  allowed  to 
run  out  of  the  iron  hole,  the  slag  hole  being  only  used  for 
low   giade   ores. 

The  low  tension  copper  busbars  are  carried  to  the  fur- 
nace by  suspended  insulated  holders.  The  current  is  taken 
from  the  bars  to  the  electrodes  by  means  of  flexible  bare 
copper  cables,  Fig.  3.  For  the  various  motors  and  light- 
ing, special  transformers  are  employed  giving  about  ISO 
kv.a. 

The  furnace  is  equipped  with  all  possible  measuring  in- 
struments for  temperature,  pressure,  and  gas  analysis,  with 
a  view  to  obtaining  as  much  information  as  possible.  The 
switchboard  on  the  high  tension  side  is  provided  with  spe- 
cial registering  and  integrating  kilowatt  meters  in  addi- 
tion to  the  usual  volt  meters  and  ammeters.  On  the  low 
tension  side  tliere  are  two  ammeters  and  four  voltmeter- 
— one    for    each    electrode. 

The  smoothness  of  running  of  thi^  furnace  has  been 
a  feature  from  the  very  beginning.  With  electric  steel  re- 
fining furnaces  the  regulation  is  made  by  raising  and  lower- 
ing the  electrodes,  but  in  reduction  furnaces  working  with 
gas  pressure  inside,  this  method  is  not  practicable.  In  fact 
the  electrodes  are  only  lowered  to  adjust  their  wearing,  this 
being  done  about  once  every  fortnight.  The  current  is  regu- 
lated by  altering  the  primary  windings  of  the  transformers 
and  the  arrangements  are  such  that  the  two  phases  can 
work   simultaneously    with    different   tensions. 

The  burden  of  the  furnace  was  constantly  altcre''  in 
order  to  obtain  as  much  information  as  p^j^sible  regarding 
the  working  of  the  furnace  under  varying  conditions.  Large 
proportions  of  finely  divided  concentrates  were  at  times 
employed.  As  much  as  6.5  per  cent,  caused  no  inconven- 
ience  in    working. 

Materials  Used  and  Produced 

The  figures  given  are  averages  for  the  first  ."i  nidnihs 
working  from    November.   l!)in,   to   .\])ril.    11)11. 

Percentage    of   iron    in    fire 61. ."H 

Percentage    of    iron    in    the    charge    ... .IT. 00 

Slag  per  metric  ton  of  iron ...  719.1   lbs. 

Charcoal  per  metric  ton  of  iron 7".):i  lbs. 

Time  of  working :i;j4H  hrs. 

Time    consumed    in    interruptions •   \o'.i  hrs. 


Total   time    li.lOl   hrs. 

.\verage  load   (kw.) i:i44 

Total  kw.  hrs.  used 4, 500. .596 

Iron  per  kw.  year 3.66  tons 

Consumption   of   electrodes   per   ton   of  iron    ...        11. .59  lbs. 

The  sulphur  in  the  ore  averaged  0.02  per  cent,  and  the 
I)hosphorus  was  usually  below  0.01   per  cent. 

The  resulting  pig  iron  usually  contained  about  0.01  per 
cent,  of  sulphur  and  phosphorus.  The  gas  produced  is  very 
rich,  containing  over  SO  per  cent,  combustibles.  It  was  al- 
lowed to  burn  into  the  air,  but  arrangements  are  to  be  made 
in    new    idants    to    utilize    it. 

Steel  Produced  from  Electric  Pig  Iron 

Most  of  the  iron  produced  was  sent  to  various  Swedish 
works    and    converted    into    steel    in    open      hearth    furnaces. 


These  were  both  acid  and  basic,  and  tests  on  the  steels  pro- 
duced show  them  to  be  equal  and  in  some  cases  superior 
to  steels  made  from  charcoal  iron  from  the  same  ore.  An 
interesting  feature  is  that  low  carbon  iron  made  in  the  elec- 
tric furnace  can  be  successfully  made  into  high  quality 
steel  in  the  open  hearth  furnace,  with  a  considerable  sav- 
ing of  time   over   ordin.ary   jiig  iron. 

PropoEed   Alterations 

The  experience  gained  at  Trollhattan  has  suggested 
several  new  improvements.  When  the  author  left  Sweden 
in  May  of  the  present  year  it  had  been  decided  to  shut  down 
the  furnace  early  in  June  in  order  to  make  some  alterations. 
Owing  to  the  r.iiiid  perfecting  of  electrode  manufacture  it 
is  now  possible  to  obtain  round  electrodes  in  one  piece  of 
the  necessary  diameter.  These  new  electrodes  are  fitted 
with  screw  joints  so  that  they  can  be  completely  consumed, 
in  this  way  obviating  waste  due  to  stump  ends.  New  elec- 
tiiiile  liiilclers  li:i\e  been  made  which  will  gri])  the  electrodes 
ju.>l  at  the  point  where  they  enter  the  roof,  thus  minim- 
izing  electrical    losses. 

A  water  scrubber  is  being  installed  in  place  of  the  dust 
catchers,  the  latter  ni>t  being  very  effective  in  removing 
fine  particles.  The  he.irlli  ami  roof  will  be  rebuilt  and  it 
is   confidently   believi-d    that    the    furnace   will    then    be   ready 
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for  •>   campaign  of  eighteen   months  continuous  working.  The   tu.e   taken    for   rc,a,r,ng   or   reUning   is    -"-''=    '^^ 

The    fur 'aces    at    Trollhattan    have    been    worked    con-       l^nancial    loss    due    to    wu.ng    con.posU.on    of    the    ch.rge    u 

,.,..„,  wtU,   charcoa,,   hut^our  ^'^^^^^J;:^^^^^:^-  -''"^Ir  il   ;:::"r::ria,    hanaiea    per    ton    of    ,ron    made 

::^3:rwi^     rlr';   s:";;r   ";:n"ta"that   of  in    the   e,ectric   furnace,   and   there   is   practical,,    no    r.sk    of 

a    chlrcoal    reduction    furnace.      It    may    be    possible    with    a  accident   and   loss   from    scafTold.ng.  ,      ,   .      „        ,   ^ 

modified    gas    circulating    apparatus    to    use    raw    c<ki1,    but  Large  percentages  of  hues  may  be   smelted  in   the  elec- 

this  has   not   vet   been   tricl.  trie  furnace,  indeed  it  is  expected  that  by  designing  a  special 

„  shaft    all    lines    may    be    worked. 

Gronwall  Reduction  Furnaces  ^^^^^    ^_._^^^    __^    ^^^^^^^^^^   ^^^^^^^    ^^_^_^^^^   ,^^,    ^_^^^,,^^,    .^^    „,^ 

The    following    Gronwall    reduction    furnaces    are    either       ^^^^^^    ^^^^^^^^   ^^^^    ^^^   ^^^^^   ^^^   produce   low    sulphur   iron    in 
working  or  in  course  of  erection  in  Sweden  and   Norway:-       ^^^^'  ^^^^^^^.^   reduction    furnace. 
Sweden.-Trollhattan    (after      present      alterations  ^^  ^^^_^  ^^^^^  ^^^  ^^^_^^  ^^^^^^^^  ^^.  ^^^^  ^^^,,^^^^^  ^^.^^ 

are  completed)    ^^      >^\-  _     undeniable;   it   is    equal    to    the    best    char- 

Domnarfvet,  one  furnace 4,l)(m  n.p.  cokc   p  g 

Hagfors,   two   furnaces   (:i,00()   h.p.  each)    .■,,()()(.  h,p.  coal  iron.                                                  ■■,«.,      -  Ihies 

X^rwav-Tyssedahl,     Hardanger,     two     furuace^  The    cost    of    production    varies    in    different    localities, 

Norway.      i>   -^^'^^^^^          ^^^,^j                7.000  h.p.  some   localities  being  suited  for  electric  smelting  and   some 

\   end'i'l     two   furnaces    (2,.-.00   h.p.   each)    .5,000  h.p.  for   coke   smelting.      However,   the   following   staUments   ap- 

ply  generally,— To  make  three  tons  of  pig  iron  in  the  elec- 

25.000  h.p.   •    trie   furnace   uses   one   ton   fuel    (coke   or   charcoal)    and   one 

Owin-  to   the   laro-er  and   better   electrodes   now   obtain-  h.p.  year.     In   the  blast   furnace   three   tons   of  uel   arc  used 

able    thUhor    is    informed    that    it    will    now    be    possible  ,.  make  three  tons  of  pig  iron.     The  ^•-nc    urnace  ^ere^ 

■,           ^     rnnri  1,  n  fore   subst  tutes   one   h.p.   year   for  two   tons  of   tuel.      1  nere 

""  ""rl^re^ScT  :fT<i^attan.   all   the   furnaces   use  ^7  many    localities    having    water-power    awaiting    develc^- 

With   the  exception  oi  ■^^^   iron   ore   close   at   hand.     To   many  ot   these   the 

3-phase  current  and  have  si.x  eleam.k..  ■  e  Jht      osts    for    importing    fuel    make    blast    furnaces    too 

Electric  Smelting  versus  Blast  Furnace  Smelting  -  gin    cos  .    f         .          J-                         ^^^^^^^^    ^,„    ^^„^^ 

Each   electric   furnace   unit   ,s   ^^  "  J-^;;'-^  j;-;^^        o      e    th      bes     a   Paratus    for    the    profitable    production    of 
blast   furnace,   a   5.000   h.p.    furnace    making     htt>     ton.,     per       '■"j"' ^^^ 
day.     This  is  an  advantage  in  some  respects.  1"8   "■""■ 

Address  Delivered  by  Mr,  Samuael  Int 

President   Commonwealth    Edison    Company,   Chicago,    at    the 
Luncheon  of  the  Canadian  Electrical  Association,  June,  22,  1911 

..,    .,    .  ^,    ,,_,,   „,.   privilege  The  business  in  which  we  are  engaged  probably  has  few 

For   a   number   ot   years   P-'  ^    ^^    bee,     m>    pn     leg  ^^^  .^   ^^^  .^^^_^^^.^^  ^^^^^      ^^^^^   ^ 

to    take    a    very    active    part    '"  Z*^/^^^^;;  ,°J/ ^^  ^""^^    ,^,  [^,   there  was  scarcely  more  than  a  few  hundred  thousand 

Electric    Light    .\ssoc.ation.    and    I    should   like    to   ^eter     or  j„,,,,t^^  ;„  it    while   to-day   there  is  probably   a  bil- 

.  few  moments  to  the  work  of  that  -----  ^'^   j'^  o"aU    three      Irl.s    of   dollars   invested   in    the   electric 

you   have   become   recently   more   or   les.   aftiliated,   and   te  ^^^.^^^   ^^^^^^  ^^^   ^^^^^^^ 

you   some   of   the   ''-^^/hat   the   association   has   done    for  -^J-^^^^^^^^,^,,^   ,^,^p,„,,,   ,,   the   various    companies 

the  industry  in  the  country  on     he  other  side  «*  ''^^  =°  =  ^^  ^^  „„^  hundred  and   fifty  thousand  men; 

.  In  speaking  of  the  subject  I  want  you  to  bear  in   mind  from  one  "^^                                  .^^    remarkable      growth,      the 

that  I  am  speaking  from  the  point  of  view  of  a  man  re.poi  s  ^^ZT'h^s    ITIZm:.  paid  handsome  returns  on   the 

,hle  for  the  investment  of  -st "sums  of  money  in  el  cnc  -     -     J     ;^°"   \^  .^  ^  ^^/^^^^  ^,i,,  i,  p,,,,bly  less  af- 

enterprises,   and   therefore   as   one   who     s   ^•^'■"d   'o   look   a  cap                                    depression,  which  we  must  expect  from 

it    from    the    point    of   view    as    to    whether    associations    of  «';''  l^^  P""  ^          any  other  public   service  industry.     This 

this  kind  are  likely   to  be   of  materia,   benefit  and   ohnan^  me     o  t-    ;  than   a^y  ot^^^   ^P^^   ^^^^^  ^^  ^^^   ^^^^^^^^  ^^   ^ 

te-iet;  the  t:-::nr:rt^'tm^:::^r  n;:;h;d:  ::;::=  sharpened  when  we   find  periods  Of  depression  in 

nd    the    :ngineering   methods    of   the    electrical    industry    in  -"^j^;--   --^^  ;^^  -,^„ht    in    the    centre   of   what    is 

the  United   States  than  has  any  other  one  agency  since  the  ^^^J^""%^;;;  ^.'^^^'^ "t^e  greatest  power  development  on 

early   work   of  the   inventors   who    ''•■!'   ^^'^   ^   '^;;^;-:  T  Nor'tl^Tme    ca      conlinen^t,    naturally    one    would    refer 

electric   light   and  power   systems   which  --7;^^?^  the    question    of    hydraulic    development,    but    it    happens 

operating.      This    association    has    aided    xery    "^t*^"^^^'        "  '  netically  my   entire  experience,  with  the  exception  of 

fostering    pleasant    relations    between    our    ;—    '"«"^;'^  f  ^  so               a  es.    has   been   confined   to   steam   develop- 

companies.  and  the  communities  in  which   they  do  business.  a    few    ^^f^^^'                       ^,        it    is    that    the    public, 

U  has  added  very  largely  to  the  knowledge  of  our  employee  meit        S-ie    m        1    .                     y^^_^.^^^_  ^^^^^^^_  ^^^^  ^^^^ 

and   consequently   has   added    very   much    to    their   efhciency  l^^'Jl^^'^'J^ll''^^^^^^,    j,„wer    production    centre    in    this 

and    we    are    now    engaged      in      endeavoring      to    mtrodu  e  M  gara    'l^'j;^'^^^^,^^    i,'  that    the    greatest    power 

schemes  amongst  our  member  companies  with  reference     o  '^-7'^^.    _^™^,^"^;;     fj'^^.^trv  at  the  present  time,  if  you 

such    things    as    -nsions     sa.ngs  fund,    in^^^              Je  ..oduction  --2;"e;::tric  "light   an^   power   companies 

like,  for  the  purpose  of  adding  to  the  material  we    a  trinsnorfition    companies,    the    greatest    power   produc- 

employees   of   the   various    companies   who    are    member.,    of  and    J™;;'^-'-;;;;.';,- ^.;,  ,,^^,^,,  ;,  ■,  ^he  fity  of  New  York, 
our  association. 
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1  want  lo  add,  however,  and  1  say  il  with  all  modesty,  and 
with  the  recollection  of  Mr.  Grier's  remarks  with  reference 
to  the  possible  boasting  characteristics  of  the  people  who 
live  on  the  other  side  of  the  line  (and  in  respect  to  that  point 
it  is  at  least  one  quality  which  they  have  inherited  from 
their  English  forebears)  I  would  repeat,  I  say  it  with  all 
modesty  that  1  think  the  largest  steam-electric  power  pro- 
duction centre  in  the  United  States  operated  by  one  com- 
pany is  probably  in  the  City  of  Chicago  and  the  company  is 
that  of  which  it  is  my  honor  to  be  the  president. 

There  are  a  number  of  gentlemen  in  this  room  whose 
business  is  menaced  more  or  less  by  the  hydraulic  develop- 
ment on  the  Canadian  side.  I  want  you,  when  you  go  home, 
to  figure  out  what  is  your  investment  per  kilowatt  of  max- 
imum output,  and  divide  that  investment  into  two  classes, 
one  the  generating  investment  and  the  other  the  distribu- 
tion investment.  You  will  find  that  your  average  investment 
— which  I  do  not  think  is  any  different  in  Canada  than  in 
the  United  States  in  this  respect — you  will  find  your  aver- 
age investment  in  the  distribution  system  is  just  about  five 
or  six  times  your  average  investment  in  your  generating 
plant.  So  when  you  hear  that  Niagara  power  is  coming 
into  your  midst,  and  that  the  investment  for  the  production 
of  Niagara  power  is  apparently  some  absurdly  small  sum 
per  kilowatt  of  maximum  output,  please  remember  that  be- 
fore that  hydraulic  development  can  be  used  to  any  extent 
in  your  community  there  must  be  invested  e.xactly  the  same 
amount  of  dollars  in  a  distribution  system  as  you  have  had 
to  invest,  and  that  your  case  is  by  no  means  so  hopeless 
a  one  as  it  would  appear  to  be  if  you  just  take  the  informa- 
tion on  the  surface — the  apparently  correct  information — and 
do  not  go  to  the  bottom  of  the  thing. 

I  suppose  some  might  consider  this  a  wild  statement 
to  make,  but  I  have  thought  for  a  good  many  years  past 
that  a  steam  generating  plant  located  in  the  city  of  Buffalo 
could  compete,  under  the  conditions  under  which  power  is 
sold  in  Buffalo  and  must  be  sold  in  Buffalo,  owing  to  the 
conditions  under  which  business  is  done,  and  the  conditions 
under  which  people  live,  and  so  forth,  with  electric  energy 
brought  from  one  of  the  hydraulic  plants  here  at  the  Falls. 

I  want  to  say  to  the  young  men  attending  this  con- 
vention that  I  know  of  no  business  which  offers  so  great 
possibilities  of  advancement  and  for  an  honorable  career  as 
the  business  that  we  are  engaged  in.  Some  might  say  that 
it  is  natural  I  should  make  such  a  statement  because  I  know 
no  other  business,  but  speaking  from  my  own  experience, 
and  speaking  from  the  e-xperience  of  a  great  many  young 
men  who  have  grown  up  with  me  in  this  business,  a  great 
many  men  who  to-day  are  looked  upon  more  as  the  fathers 
than  the  sons  of  this  industry,  I  say  I  know  of  no  busi- 
ness that  affords  greater  opportunities  for  you  young  men. 
The  positions  that  you  can  achieve,  the  advantages  that  may 
accrue  to  you  in  the  business  rest  entirely  with  you.  You 
have  before  you  the  opportunity  to  obtain  the  knowledge 
to  fit  yourselves  to  occupy  positions  of  prominence  in  this 
country,  and  naturally  those  positions  must  bring  with  them 
the  advantages  and  the  emoluments  that  come  with  prom- 
inence and  that  come  with  success.  It  is  simply  a  ques- 
tion of  whether  you  will  rise  to  the  occasion  when  it  is 
opportunity  to  gain  a  knowledge  of  the  business  that  is 
offered  to  you  and  whether  you  will  grasp  the  opportunity 
that  is  before  you.  Whether  you  are  in  a  small  country 
town  or  in  a  large  city  you  should  take  advantage  of  the 
right  at  your  hand.  I  know  of  no  better  agency  by  which 
to  get  that  knowledge  of  your  day  to  day  work  than  by 
forming  a  connection  with  such  an  association  as  yours  or 
the  National  Electric  Light  Association.  I  know  of  no  place 
commercial  knowledge,  better  advice  as  to  what  to  do  under 
all  kinds  of  circumstances,  than  you  can  get  from  the  Na- 
tional Electric  Light  Association  and  its  affiliated  body,  the 
Canadian   Electrical   Association. 


To  those  gentlemen  here  who  are  responsible  for  the 
operation  of  properties  I  want  to  say  that  they  cannot  spend 
their  company's  money  to  better  advantage  than  by  sending 
their  young  men  to  meetings  of  this  association,  if  the 
meetings  are  of  such  a  character  as  the  one  I  attended  this 
morning,  (Hear,  hear)  and  in  offering  them  that  advice  I 
am  only  preaching  what  I  practise  and  what  is  practised  by 
the  managers  of  all  the  large  electrical  properties  in  the 
United  States.  We  only  limit  the  number  of  men  that  we 
send  to  our  conventions,  by  the  necessity  of  considering  the 
question  of  how  we  can  get  along  in  our  business  with  so 
many  men  absent. 

Before  I  sit  down  there  is  one  other  subject  to  which 
I  should  like  to  refer.  It  is  a  subject  that  was  referred  to, 
I  think,  in  two  of  the  papers  this  morning,  and  that  is  the 
questions  of  the  relations  between  the  operating  companies, 
the  public  utility  companies,  and  the  communities  in  which 
they  operate.  This  is  a  question  that  has  been  very  much 
discussed  in  the  last  few  years.  The  old  method  of  doing 
business  was  to  assume  that  a  public  utility  was  a  kind  of 
supreme  being  that  could  not  possibly  make  a  mistake,  and 
if  the  community  in  which  it  operated  was  not  satisfied  with 
the  methods,  why  it  must  just  put  up  with  them.  I  care 
not  how  good  may  be  the  franchises  under  which  you  oper- 
ate, how  long  may  be  the  grants  you  have,  how  able  may 
be  the  management  of  your  property  so  far  as  the  engineer- 
ing side  of  it  is  concerned,  or  how  good  may  be  your  en- 
gineer and  how  perfect  your  plants,  unless  you  can  so  con- 
duct your  business  as  to  get  the  good  will  of  the  commun- 
ity in  which  you  are  working,  you  might  just  as  well  shut 
up  shop  and  move  away. 

This  matter  of  public  relations  is  one  that  has  been 
brought  home  to  a  great  many  industries,  not  only  public 
service  industries,  but  all  classes  of  industries  in  the  United 
States  in  the  last  few  years,  and  I  think  you  people  on  this 
side  of  the  line  might  very  profitably  study  what  has  been 
going  on  in  connection  with  public  opinion  in  the  United 
States,  and  the  relation  of  public  opinion  to  corporate  af- 
fairs. 

Most  of  the  troubles  that  have  occurred  in  the  United 
States  found  their  origin  in  an  absolute  neglect  of  public 
opinion  in  the  case  of  general  industrial  corporations,  and 
in  a  neglect  of  local  good  will  on  the  part  of  the  local 
public  service  corporations.  Having  obtained  a  franchise 
if  you  are  men  dealing  with  the  public  from  day  to  day,  the 
first  thing  you  want  is  their  good  will,  and  if  you  are  man- 
agers of  properties  the  first  thing  you  want  on  the  part 
of  your  employees  is  to  see  that  they  do  everything  to  get 
that  good  will.  I  do  not  mean  to  say  that  you  should  give 
way  to  every  whim  or  caprice,  or  that  you  should  bow  to 
every  demand  of  the  politician  who  is  bidding  for  public 
favor.  That  is  not  at  all  necessary  in  order  to  get  general 
public  good  will.  You  have  to  remember,  as  one  of  your 
members  stated  in  his  paper  this  morning,  that  the  com- 
munity are  your  customers,  and  that  you  have  to  put  your- 
selves in  the  position  of  your  customers.  Supposing  one  of 
you  went  into  a  store  to  make  a  purchase  and  you  wanted  a 
certain  article,  say  an  article  of  apparel  of  a  certain  color,  say 
white,  what  woubl  you  think  if  the  clerk  behind  the  counter 
reached  up  for  a  roll  of  goods  and  said,  "Well,  our  rule 
is  you  have  got  to  take  green."  You  would  walk  out  and 
go  somewhere  else,  and  if  you  wanted  white  you  would  buy 
the  article  at  some  other  place.  Now,  there  are  a  great 
many  things  that  public  utility  companies  do  that  are  just 
as  absurd  a>  llial,  and  my  last  word  to  you  is,  above  fran- 
chises, above  all  (nicstions  of  money  making,  (because  that 
will  help  you  to  make  money)  above  all  questions  of  engin- 
eering, consider  your  relations  with  the  community  in  which 
you  arc  working  and  in  which  you  have  to  live,  because 
your  plant  cannot   be   picked   up  and   moved   away. 
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A  Record  Attendance-Papers  of  a  High  Order     Discussions  Helpful   Vigorous, 
Pointed-Niagara    Falls     an    Ideal  Spot   for    Combining    Business    and    Pleasure 


The  twciity-lirst  annual  convention  of  the  Canadian 
Electrical  Association,  held  at  Niagara  Falls,  Ont.,  on  June 
21,  22  and  23,  was  a  decided  success  in  point  of  numbers, 
excellence  of  papers  presented,  helpfulness  of  the  discus- 
sion and  good  fellowship.  Over  four  hundred  delegates  at- 
tended the  convention,  probably  the  largest  number  in  the 
history  of  the  association.  The  president.  Mr,  A,  A,  Dion, 
presided  throughout.  An  interesting  part  of  the  proceedmgs 
was  the  conferring  of  a  life  membership  on  Mr.  J,  J,  Wright, 
the  first  president  of  the  association,  who  briefly  expressed 
his  appreciation. 

The  president,  in  his  opening  address,  spoke  of  the 
affiliation  of  the  Canadian  association  with  the  N.  E,  L,  A, 
He  expressed  the  belief  that  "access  to  its  publications  and 
sharers  in  the  results  of  its  extensive  and  well-organized 
committee  work  on  all  kinds  of  live  special  subjects  can- 
not fail  to  be  of  the  greatest  benefit,  not  only  to  individual 
members,  but  in  a  greater  degree,  to  the  companies  they 
represent,"  Mr,  Dion  also  touched  on  a  former  suggestion 
of  Mr,  Frederic  Nicholls  that  some  useful  function  be  allot- 
ted the  ex-presidents  of  the  association.  The  President 
thought  these  might  very  properly  form  an  advisory  board 
to  the  managing  committee  and  be  entrusted  with  such  mat- 
ters  as   Public   Policy, 

The  secretary-treasurer's  report  showed  a  satisfactory 
balance  at  credit  of  the  association.  The  report  also  sum- 
marized correspondence  with  the  Postal  Department  re  the 
issuance  of  one  cent  stamps  in  rolls.  The  Department  has 
not  yet  taken  action  in  this  matter. 

Substantial  appreciation  was  shown  of  the  valuable  work 
done  by  the  Convention  Committee,  of  which  Mr.  W,  L, 
Adams   was   chairman. 

The  following  officers  were  elected  for  the  ensuing 
year:  president,  A.  A,  Dion;  vice-president,  R,  F,  Pack; 
second  vice-president,  W,  L,  Adams;  third  vice-president, 
W  L,  Bird;  secretary-treasurer,  T,  S,  Young;  executive  com- 
mittee W.  C.  Hawkins.  A,  L,  Mudge.  C.  E.  A,  Carr,  D,  H, 
McDougall,  F,  A,  Chisholm,  L,  V,  Webber.  W,  Phillips, 
J.  H,  Larmouth,  J.  S,  Norris,  I.  H,  Wright.  J,  W.  Pursell, 
K.   H.   Sperling,  J.   W,   Crosby,   R,   B,   McDunnough, 

Mr.  Gilchrist's  Address 

The  proceedings  were  pleasantly  interrupted  during  the 
morning   session   of  the   second   day   by   the   introduction    to 
the  convention  of  Mr,  Gilchrist,  of  Chicago,  the  newly  elect- 
ed  president   of   the    National    Electrical    Light    Association, 
Mr.   Gilchrist   spoke  briefly  on   the   pleasure   he  experienced 
on   this   his   t\rst  visit  to   the   meeting   of   the   Canadian   As- 
sociation  and   on    the   value   of   such   associations   and   their 
discussions,    to    the   attending   members.      We    are   living    so 
rapidly  in  the  electrical  business  that  there  are  practically  no 
text  books  which  are  right  up-to-date,  so  that  our  informa- 
tion must  be  obtained  from  one  another  by  the  comparing  of 
notes  and  ideas  as  to  one  another's   experiences,     Mr,   Gil- 
christ emphasized  the  fact  that  central  stations  are  m  busi- 
ness   for    the    twofold    purpose    of    serving    the    public    thor- 
oughly  and   well,   and   for   making   dividends    for   the    share- 
holders.    The  most  intelligent  thing  to  do  is  to  surround  the 
whole  fabric  with  the  good  will  of  the  public.     Ideas  of  sharp 
practice  should   have  no  place  in   the  operation  of  a  central 
station.     Sharp  practice  make^,  bitter  enemies.  Honesty  is  the 


best  policy.    Rather  let  it  be  an  ea.sy  matter  to  beat  the  com- 
pany on  the  first  deal. 

Following   is   a   review    of   the   various   papers   read   and 
of  the   discussions   which   followed; — 


Operating  Safeguards 

By  E,  Little,  Operating  Superintendent,  Kaministiquia 
Power  Co, 
The  object  of  this  paper  was  to  pass  in  review  a  few 
of  the  necessary  safeguards  for  up-to-date  operating,  em- 
phasis being  laid  on  those  points  which  had  come  promin- 
ently under  the  writer's  notice.  The  subject  of  safeguards 
was  classified  under  two  general  headings,  (1)  Safeguard- 
ing life  and  property,  (2)  Safeguards  to  insure  continuity 
of  service. 

Oil  Switches  and  Circuit  Breakers,— Mention  is  made  of 
a  type  of  switch  used  by  European  engineers  for  high  ten- 
sion switching  of  transformers.  This  switch  has  an  inter- 
mediate set  of  contacts  connected  to  a  suitable  resistance 
over  which  the  moving  contacts  pass,  and  is  so  arranged 
that  the  transformers  are  not  subjected  to  the  sudden 
strain  of  the  full  line  potentials,  either  when  closing  or  op- 
ening the  circuit. 

Protective  relays. — These  must  be  chosen  with  special  re- 
ference to  the  peculiar  local  needs  of  the  plant.  Where  sev- 
eral are  used  between  the  generator  and  a  given  point  in 
the  distribution,  care  must  be  taken  to  decrease  the  set- 
tings step  by  step  outwards  from  the  generator.  For  trans- 
mission lines  and  feeders  in  multiple  the  reverse  current  re- 
lay built  on  the  principle  of  the  wattmeter  is  giving  sat- 
isfactory service.  These  instruments  are  especially  suited 
to  the  large  systems  where  they  are  superior  to  the  solenoid 

type. 

Lightning  arresters.— Mr.  Little's  company  has  finally 
installed  electrolytic  arresters  of  the  aluminum  cell  type, 
although  on  the  low  tension  lines  the  multigap  or  the  Garton 
type  of  arrester  is  giving  good  satisfaction.  As  a  result 
of  trouble  this  company  is  making  a  trial  of  a  heavy  fuse 
in  the  ground  connection  of  each  set  of  arresters.  Special 
emphasis  was  laid  on  the  necessity  for  careful  installation 
and  supervision  of  the  aluminum  cell  arresters.  Mr.  Little 
charges  his  every  12  hours,  thus  keeping  the  cells  in  a  uni- 
form condition.  The  setting  of  the  horn-gaps  is  a  matter 
requiring  careful  study  of  local  conditions.  Ground  connec- 
tion should  be  of  the  best  and  of  ample  capacity.  In  stations 
where  the  ground  plate  is  used  it  is  considered  good  practice 
to  supplement  this  by  the  driving  of  iron  pipes  at  intervals 
about  the  station,  and  bonding  them  together,  with  the  ex- 
isting  ground. 

Ground  Detecters.— Every  distributing  station  operat- 
ing with  delta  connections  should  have  ground  detecters. 
They  should  be  so  connected  as  to  indicate  a  ground  on 
any  part  of  the  distribution  system,  and  at  the  same  time 
be  provided  with  means  for  locating  which  of  a  number  of 
circuits  the  trouble  is  on.  The  writer  spoke  of  a  peculiar 
case  that  had  recently  come  under  his  notice  where  a  wire- 
less telegraph  station  had  been  put  out  of  commission  by 
an  undetected  ground  in  its  immediate  neighborhood  which 
suggests  the  value  such  an  apparatus  mi.ght  be  to  the  cen- 
tral  station   operator. 

The    paper    further    deals    with    malicious      interference 
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with  lines  which  often  causes  shut-downs,  especially  if  the 
company  is  unpopular  in  the  district.  To  avoid  accidents 
to  workmen  they  mu>l  lie  drilled  in  caution,  and  concentra- 
tion on  the  work  in  hand.  The  admission  of  the  public  to 
the  power  plant  is  a  doubtful  kindness  and  the  greatest  care 
should  he  observed  in  pointing  out  the  necessity  for  caution. 
A  cabinet  of  emergency  tools,  and  another  of  medical  suii- 
plies  should  be  maintained  by  each  department.  Drill  for 
instruction  in  lirst  aid,  in  cases  of  electric  shocks  should 
be  given.  It  is  advisable  to  encourage  the  public  to  co- 
operate with  the  power  company  and  report  any  trouble 
noticed  on  the  line.  .\  thorough  understanding  as  to  the 
precedure  in  cases  of  emergency  should  exist  between  the 
various  members  of  the  operating  staff.  All  power  con- 
sumers, school  principals,  teachers  and  doctors  and  police- 
men should  co-operate  with  the  power  company  in  safe- 
guarding  life   and   continuity   of   service. 

Discussion  on  Mr.  Little's  Paper 

In  opening  the  di^cussiim.  Mr.  Kemble  spoke  strongly 
on  the  necessity  of  the  operating  department  using  every 
possible  effort  to  stop  trouble  without  causing  an  interrup- 
tion on  the  lines.  Mr.  Kemble  said  that  the  smoothing  out 
of  all  other  complaints  was  an  easy  matter  compared  with 
troubles  which  arose  from  discontinuity  of  service.  Mr. 
Pack,  Mr.  I.  H.  Wright,  and  Mr.  Glenn  Marston,  all  spoke 
on  the  question  of  protecting  the  public  by  signs,  wire 
screens  or  educational  campaigns.  It  was  pointed  out  that 
unless  these  matters  were  handled  tactfully,  people  might 
get  the  impression  that  electricity  is  dangerous  under  all 
circumstances,  when  as  a  matter  of  fact  it  is  absolutely 
harmless    when    properly    controlled. 

The  president,  Mr.  Pack,  Mr.  Kemble  and  Mr.  T.  C. 
Martin,  spoke  on  the  steps  that  might  be  taken  in  connec- 
tion with  the  training  of  those  who  have  to  do  with  elect- 
trical  matters,  in  "First  Aid  to  the  Injured."  Mr.  Martin 
pointed  out  what  the  N.  E.  L.  A.  had  done  in  this  respect 
and  stated  that  he  hoped  during  the  coming  year  to  have 
a  special  report  completed  containing  valuable  information 
on   this   important   subject. 


Advantages    of    Publicity    to    the     Central    Station 
Industry 

By    Glenn    Marston,    Chicago 

Publicity  means  nothing  more  than  getting  before  the 
people,  preferably  in  a  favorable  light.  Newspaper  publicitj' 
falls  broadly  into  two  classes — paid  advertising  and  free 
reading  notices.  Paid  advertising  should  be  used  to  call  the 
people's  attention  to  features  of  the  company's  bus'ness 
which  arc  not  essentially  new.  Free  reading  space  is  almost 
always  gladly  given,  when  something  of  news  value  occurs 
concerning  the   company. 

The  author  is  unalterably  opposed  to  payment  for 
reading  space  in  newspapers.  There  are  innumerable  items 
of  interest  which  the  papers  will  print  gratis,  or  short  stor- 
ies or  articles  on  popular  electrical  topics  will  be  gladly 
accepted.  This  will  keep  the  electrical  idea  before  the  pub- 
lic. On  the  other  hand  newspapers  subsist  largely  on  their 
advertising,  and  it  is  only  right  that  the  companies  should 
pay  to  advertise  their  iiroducts.  as  otlicr  manufacturers  do. 
It  is  of  great  importance  to  direct  the  demand  for  elec- 
tricity along  lines  which  will  best  increase  the  earnings  of 
the  company,  such  business  for  example,  as  long-hour  com- 
mercial lighting,  including  window,  store,  and  sign  lighting. 
This  latter  is  a  live  advertisement  for  an  electric  company, 
as  well  as  for  the  merchant. 

Publicity  can  be  made  an  effective  agent  in  levelling 
the  load  curve.  If  the  lunver  load  is  low.  power  -hould  be 
advertL^ed   for.      If  a  station   has   an   inverted   curve   p\d)licily 


can  be  used  to  build  up  the  night  load.  Always  advertise 
with  some  specific  object  in  view,  and  in  such  a  way  as  to 
interest  and  instruct  the  readers.  When  convenience  is  a 
consideration,  price  is  a  secondary  matter.  People  should 
be  convinced  thai  the  convenience  of  electricity  makes  it 
chea]).   at   any   price. 

Discussion  on  Mr.  Marston's  Paper 
.\  Nigorous  discussion  (jn  the  value  of  advertising  of 
different  kinds  followed  the  reading  of  this  paper.  Mr.  Mar- 
tin favored  newspaper  publicity  as  compared  with,  for  ex- 
ample, private  publications,  and  brought  up  the  question  of 
bill  posters,  posters  in  windows,  exhibitions  of  devices  in 
operation,  patronage  of  electrical  exhibitions,  leaflets  and 
dodgers  an<l  letters  of  a  circular  character.  Mr.  Marston  in 
general  favored  the  newspaper.  Mr.  Kemble  referred  to  the 
necessity  of  exercising  judgment  in  selecting  new  business. 
Mr.  I.  H.  Wright  had  not  found  local  advertising  of  great 
value,  but  favored  large  bill  posters,  canvas  signs,  and  so 
on  Mr.  J.  H.  Larmouth  also  believed  that  much  money 
was  wasted  in  newspaper  advertising  as  in  the  smaller  towns 
he  believed  advertisements  are  not  as  fully  read  as  in  larger 
places.  Mr.  Larmouth  described  a  very  complete  system  of 
card  indexing  being  perfected  by  his  company  in  a  number 
of  towns.  The  President  brought  up  the  question  of  wiring 
houses  for  the  poorer  classes  of  customeis  on  the  instal- 
ment plan,  in  reply  to  which  Mr.  Marston  described  a  num- 
ber of  experiences  in  which  this  plan  had  worked  out  to  the 
advantage  of  the  customer  and  the  central  station  alike.  This 
class  of  customer  will  look  askance  at  a  lump  investment  of 
$28,  but  will  readily  accept  a  proposition  to  pay  $4  down 
publicity  ideas  brought  out-by  Mr.  Martin.  Mr.  Black  spoke 
of  the  value  of  cartoons.  Many  people  will  look  at  a  picture 
when  they  will  not  take  the  trouble  to  read  an  article,  and 
if  a  cartoon  can  be  made  sufficiently  expressive  the  desired 
result  is  obtained. 


Service  Protection 

By    George    R.    Smith,  New    York    Edison    Company 

The  author  dealt  with  the  various  devices  that  may  be 
installed  to  safeguard  the  company's  interests,  where  cus- 
tomers are  inclined  to  take  advantage  of  any  possibility  of 
obtaining  current  without  paying  for  it.  The  author  is  of 
the  opinion  that  while  there  may  be  few  electric  light  users 
who  would  deliberately  make  a  permanent  illegal  connec- 
tion, yet,  there  are  many  small  ways,  which  grow  on  the 
consumer,  in  which  the  company  is  defrauded.  A  number 
of  devices  are  described  which  make  it  impossible  for  the 
consumer  to  get  at  the  lead  wires  of  the  company  before 
they  reach  the  meter,  such  as  sealable  cut-outs,  rehllable 
porcelain  fuses,  terminal  protectors,  non-magnetic  wiring 
frames   for   meters,    seals,    &c. 

The  development  of  service  protectors  has  also  been 
carried  along  lines  to  facilitate  and  accelerate  the  testing 
of  meters  without  in  any  way  interfering  with  the  functions 
of  the  apparatus,  or  with  the  continuity  of  the  customer's 
service. 

Discussion  on  Mr.  Smith's  Paper 

The  I'resident  opened  the  discussion.  lie  .i.greed  that 
the  need  for  protection  devices  is  getting  greater  every  day. 
In  the  beginning  people  had  a  sort  of  fear  of  electric  ap- 
jjliances  which  prevented  them  from  interfering  with  them, 
but  they  were  getting  over  this  .ind  were  not  hesitating  to 
tamper  with  llie  wires  where  there  was  a  fair  chance  of  not 
being  caught.  Mr.  Pack  spoke  of  the  value  of  a  delinite  set 
<jf  rides  for  customers'  installations  and  questioned  as  to 
whether  wiring  contractors  and  others  could  be  made  to 
live  \ip  to  (hem.  Is  it  possible  to  enforce  delinite  rules  re- 
garding   installations    and    interior    wiring,   where    the    meter 
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should  l)e  installed  and  about  the  testing  of  it,  and  so  on? 
Mr.  Webber  raised  the  question  as  to  whether  it  would  pay 
a  company  to  install  a  device  of  this  nature  when  nobody 
knows  how  much  current  is  being  stolen.  He  suggested 
the  plan  of  putting  it  in  in  suspected  cases  only.  Mr,  Chis- 
holm,  answering  Mr.  Pack's  question,  stated  that  his  ex- 
perience with  regard  to  standard  rules  wa.>  that  they  did 
not  work.  His  comi)any  were  installing  protectors  gradually 
on  every  meter,  making  the  instalment  on  the  suspected  class 
lirst.  They  had  found  a  good  deal  of  stealing  going  on. 
Mr.  Garner  spoke  briefly  along  the  same  line.  The  Presi- 
dent concluded  the  discussion.  He  spoke  of  the  difficulty  of 
prosecuting  citizens  even  where  evidence  was  quite  clear. 
The  Underwriters'  rules  are  so  strict  at  the  present  time 
that  it  is  practically  impossible  to  protect  the  lines  as  they 
should  be  protected. 


might  be  too  great.  The  system  was  defended,  however, 
even  for  the  smallest  stations,  by  Mr.  Pack  and  Mr.  Chis- 
holm,  the  latter  slating  that  when  the  system  is  once  pro- 
perly working  it  recpiires  very  little  time,  not  at  all  out  of 
proportion  to  the  benefits  accruing  and  time  saved  otherwise, 
and  in  definite  information  obtainable  as  to  your  financial 
standing.  It  was  agreed  that  the  accounting  department 
had  now  become  practically  a  profession  in  itself,  a  technical 
subject    like    other    departments    of    electrical    afifairs. 


General  Accounting 

By   C.   E.   Bowden,  -\uilitcir.  Torontu    Electric   Light   Co. 

Mr.  Bowden  dealt  with  the  problem  of  scientific  manage- 
ment. This  idea  means  the  conservation  of  labor,  and  ma- 
terial: it  deplores  waste,  believing  it  can  benefit  no  one, 
neither  consumer,  corporation,  nor  employee.  This  condi- 
tion can  be  brought  nearer  liy  careful  study  of  conditions. 
Under  scientific  management  every  department  is  brought 
under  the  scrutiny  of  experts  in  their  own  particular  line 
of  work.  The  efficiency  of  the  entire  plant  should  be  raised 
to  the  highest  possible  degree.  It  is  not  now  so  much  a 
question  of  increasing  the  gross  revenue,  as  of  lowering  the 
ratio  of  the  operating  expenses. 

The  science  of  accounting  is  an  exact  one  just  as  other 
sciences  are.  Broadly  speaking  it  is  divided  into  two  branch- 
es, the  financial  and  the  operating.  The  operating  branch 
may  be  divided  into  three  classes.  (1)  A  system  of  time- 
keeping, and  pay-roll  accounting.  (2)  A  system  of  handl- 
ing and  accounting  for  material  purchased.  (3)  A  cost 
system.  Especially  it  has  been  true  that  the  accounting  of 
the  stores  has  been  kept  in  a  very  loose  manner.  This 
tends  to  wasteful  use. 

The  paper  fully  outlines  the  methods  of  keeping  these 
accounts,  and  of  preparing  periodic  statements,  and  empha- 
sizes the  necessity  at  the  present  time  for  every  company's 
improving  and  perfecting  its  system  from  within.  Empha- 
sis is  laid  on  the  fact  that  the  present  tendency  is  towards 
a  reduction  in  rates  which  means  that  the  only  remedy  tor 
the  central  station  must  come  through  the  introduction  of 
a  more  scientific  and  systematic  attempt  to  secure  efficienc)-, 
and  through  efficiency,  the  fullest  possible  results  from 
every   detail   of   the   operation   of  the   business. 

Mr.  Pack,  in  his  report  on  this  subject,  expressed  re- 
gret that  more  interest  had  not  been  apparent  on  the  part 
of  central  stations  and  more  inquiries  made  to  the  com- 
mittee in  charge.  He  expressed  satisfaction  at  the  action 
of  the  Hydro-electric  Power  Cominission  of  Ontario  in 
adopting  a  uniform  system  for  all  municipalities  and  stated 
that  the  accounting  systems  of  electric  lighting  and  power 
stations,  whether  publicly  or  privately  controlled,  would 
now   be   practically   identical. 

Discussion  on  Mr.  Pack's  Report  of  the  Committee  on  Uni- 
form Accounting  and  on  Mr.  Bowden's  Paper  on  Gen- 
eral Accounting 
The    president.    Mr.    Kcmblc.    Mr.    Pack.    Mr,    Ihisholni. 
Col.   Street,   Mr.    I.    H.   Wright   and    Mr.    Larmouth.   all   con- 
tributed to  the  discussion  and  all   agreed  on   the  value  of  a 
uniform    accounting   system    in    the    central    station    business 
operation.     The  only  question  seemed  to  be  whether  such  a 
detailed  system  as  that  described  by  Mr.   liovvden  or  as  sug- 
gested  by  Jhe   association    a   year   a.go.   would   be   applicable 
to  the  smaller  stations.     It  was  felt  by  some  that  the  expense 


Joint    Report    of  the   Meter   Committee,    and    the 
Meter   Inspection  Committee 

This  report  outlined  the  progress  that  had  been  made 
towards  the  reduction  in  meter  testing  rates  throughout  the 
Dominion.  The  correspondence  between  the  department 
and  the  committee  is  given,  and  the  final  satisfactory  re- 
sults explained.  In  making  this  report  the  committee  ex- 
plain that  the  reduction  in  rates  was  not  as  great  as  they 
had  asked  for.  or  hoped  for,  but  that  they  were  forced  to 
be  content,  in  as  much  as  the  government  had  assured  them 
that  the  reduction  made  was  as  great  as  could  be  given 
without  producing  a  deficit  in  this  section  of  the  department- 
al work.  The  rates  are  given  on  another  page  in  this  issue. 
The  report  also  includes  a  minute  description  of  the  Cana- 
dian system  of  government  control  of  electric  light  and 
power  service,  and  speaks  of  the  legalized  electrical  units 
for  Canada  the  Electrical  Standards  Laboratory  with  the  fees 
charged,  the  regulations  under  which  the  laboratory  is  con- 
ducted, and  gives  a  brief  description  of  the  apparatus  con- 
tained in  the  main  laboratory  at  Ottawa,  and  in  the  sub- 
laboratories  scattered  throughout  the  Dominion.  At  the  end 
of  the  report  the  important  feature  is  pointed  out  that  the 
meter  inspectors  must  pass  a  quite  difficult  examination  pre- 
sided over  by  a  competent  board  of  examiners,  of  which 
Mr.  Ormond  Higman.  the  Chief  Electrical  Engineer  of  the 
department  is  chairman,  and  a  typical  exammation  paper  is 
appended.  The  statement  is  made  that  there  are  now  be- 
tween 150,000  and  200,000  meters  in  use,  in  Canada,  which 
number  is  being  added  to  at  the  rate  of  15  to  20  per  cent, 
yearly. 

Testing  for  Errors  in  Polyhase  Meter  Connections 
The  meter  report  is  supplemented  by  a  very  interesting 
paper  on  polyphase  meter  connections,  by  Mr.  H.  S.  Baker, 
of  the  Ontario  Power  Company.  The  paper  states  that 
when  polyphase  meters  are  first  connected  in,  and  started 
i-p.  it  is  much  more  common  that  the  connections  are  wrong 
than  right.  In  view  of  this  fact  the  author  describes  in 
more  or  less  detail  a  number  of  methods  for  testing  out 
connections. 

Metering  Under  Two-rate  Contracts— As  Practiced  in  Mon- 
treal 
The  meter  report  was  also  supplemented  by  a  short 
article,  by  Mr.  P.  T.  Davies,  descriptive  of  the  methods 
used  to  supply  the  customer  with  current  at  different  rates 
at  diiTerent  times  of  the  24  hours.  .\  difficulty  lies  in  the 
fact  that  these  pieces  of  apparatus  are  not  dependable,  and 
that  there  is  no  data  on  which  to  rectify  an  error  which 
may  have  been  made  by  the  clock  mechanism  during  an 
interval  that  is  passed.  In  Montreal  a  recording  volt  meter 
is  put  in  to  check  the  operation  of  the  switch.  The  arrange- 
ment provides  for  two  meters  for  use  at  dilTerent  times  of 
the  24  hours  with  the  series  coils  in  multiple,  and  the  shunt 
coils  controlled  by  a  hand  switch,  while  the  time  recorder 
is  connected  in  so  that  it  shows  wlien  the  shunt  circuits  of 
either  meter  are  energized,  thus  giving  a  general  record  of 
the  switch  operations.  Tie  paws  of  the  switch  are  so  ar- 
ranged that  the  switch  blade  must  make  contact  with  one 
or  the  other.     If  the  switch  is  left  in  a  central  position,  both 
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tlu'   inolcrs   road.      Tli 
fruiii    tlio    --luUlin^    til'i 

Until    I'l-cfiilly    time    recorders    were    only    inamifaetnrccl 
for    low    voltaf>e    dc.    circuits,    l)ut    latterly    a    type    lias 
designed,  wliioli  will  operate  on  a   llO-volt  a.c.  current 
reliably. 


arrangement    protects   the    coni!)any 
f   III. til   meters. 


been 
i|uilr 


Following  the  Reading  of  the  Report  on  Meters 

Mr.  A.  B.  Lainbe  reviewed  briefly  tlie  Canadian  system 
of  inspection  of  electric  light  and  power  services.  He  point- 
ed out  that  in  reality  the  surplus  shown  in  the  account  is 
more  apparent  than  real.  In  connection,  for  example,  with 
the  inspection  of  disputed  meters  in  situ  the  fee  of  $1.00 
would  be  purely  nominal  and  would  not  begin  to  cover  the 
cost  of  the  work.  Mr.  Lambe  briefly  explained  the  labor- 
atory and  its  apparatus  and  stated  the  willingness  of  the 
department  to  take  up  any  criticism  of  the  association  and 
remedy  any  grievance  where  this  would  be  at  all  possible. 
Mr.  Pratt  spoke  on  Mr.  Davies'  paper.  In  Hamilton  he 
found  the  customers  honorable  and  willing  to  carry  out  tlieir 
contract  with  the  exception  of  perhaps  from  .'i  to  10  per 
cent.  For  the  tnost  part  only  tlie  large  power  users  are  on 
the  of¥  peak  load  and  these  look  at  the  question  from  a 
broader  standpoint  than  the  very  small  users  might  do.  Mr. 
Dion  was  not  so  optimistic  about  the  honor  of  the  consumer. 
He  believed  that  it  was  necessary  to  install  protective  de- 
vices wherever  possible.  He  also  spoke  of  the  probability 
of  many  of  the  off  peak  customers  being  a  loss  to  the  com- 
pany in  that  if  this  class  of  service  were  not  given  they 
would  actually  be  peak  load  customers  paying  a  higher  rate. 
The  President  and  Mr.  Lambe  spoke  on  Mr.  Baker's  paper, 
"The  Testing  for  Errors  in   Polyphase   Meter  Connections." 


Some  Notes  on  Central  Station  Management 

Bv  Wills  MacLachlan,  Local  Manager  Trenton  Electric  and 
Water  Co.,  Belleville,  Ont. 

The  idea  of  this  paper  was  stated  to  be,  simply  to  out- 
line a  plan  of  discussion  which  it  might  be  profitable  for 
central  station  managers  to  follow.  The  modern  central 
station  man  on  account  of  coming  in  contact  with  many  dif- 
ferent classes  and  types  of  human  nature  has  to  combine,  in 
a  sense,  in  his  own  make-up,  the  characteristics  of  all  of 
the  different  types.  He  should  study  to  develop  the  fac- 
ulty of  adaptability.  The  same  characteristics  should  be 
expected  of  the  assistants.  All  customers,  and  inquiries 
should  be  treated  with  the  greatest  courtesy.  A  little  ne- 
glect will  often  start  a  grievance,  which  will  grow  out  of 
all  proportion  to  the  original  cause.  There  should  be  staff 
meetings  where  matters  of  common  interest  can  be  discussed 
and  prejudices  between  the  different  members  of  the  staff 
cleared    away.      A  manager    should    be    able    to    choose    his 


men   well   fur  the   varinir^   positions  they  are  required  to   fill. 

It  will  nsually  be  founil  to  be  an  advantage  to  both 
the  central  station  and  the  municipality,  if  they  can  get 
together  on  some  common  ground,  and  work  out  the  fairest 
proposition  for  both  parties.  This  is  now  accomplished  in 
certain  (|uarter>  by  placing  the  rates  and  regulations  of  the 
central  station  in  the  hands  of  a  commission  which  should 
protect  both  the  municipality  and  the  central  station. 

Emphasis  was  laid  on  the  necessity  of  the  central  sta- 
tion manager  showing  himself  an  interested  citizen  of  the 
town  he  operates  in  for  the  time  being.  He  should  join 
the  various  clubs,  the  board  of  trade,  etc.,  and  get  in  touch 
with  the  business  men,  the  manufacturers,  and  the  profes- 
sional   men    of   the    town. 

A  point  of  great  importance  was  also  brought  out  in 
the  suggestion  that  the  central  station  manager  should  be 
a  sort  of  consulting  engineer  for  his  various  customers. 
They  should  feel  that  the  manager  will  advise  them  to 
buy  apparatus  or  make  such  installations  as  will  be  in  their 
best  interests,  in  short,  that  he  will  consider  their  interests, 
rather  than  his  own.  In  doing  so  the  central  station  man- 
ager will  undoubtedly,  in  the  long  run,  create  a  condition 
which  will  operate  in  the  interests  of  the  company  he  re- 
presents. There  is  no  asset  better  than  a  feeling  of  confi- 
dence by  the  customer,  in  the  central  station  manager. 

Discussion  on  Mr.  MacLachlan's  Paper 
Mr.  Marston  agreed  on  the  necessity  of  a  central  station 
manager  developing  the  faculty  of  adaptability.  This  would 
be  especially  the  case  in  a  small  plant.  Mr.  Marston  believed 
this  faculty  can  be  developed  just  as  any  other  faculty. 
People  are  not  necessarily  born  good  mixers.  The  value  of 
such  a  man  in  even  a  small  plant  is  unquestionable  and  a 
company  would  be  well  repaid  by  paying  a  fair  salary  to 
get  a  proper  type  of  manager.  Col.  Street  took  issue  with 
Mr.  MacLachlan's  suggestion  that  the  meter  reader  could 
render  valuable  assistance  to  the  company  in  that  he  came 
more  closely  in  touch  with  the  customer  than  any  other 
member  of  the  staff.  Col.  Street  said  that  in  his  opinion 
the  meter  reader  should  have  nothing  whatever  to  say  in  the 
houses.  If  a  complaint  were  made  to  him  he  should  simply 
report  it.  The  type  of  men  who  can  read  meters  only  is 
not  generally  of  sufficient  intelligence  to  further  the  inter- 
ests of  the  company  where  such  complaints  are  at  issue. 
Mr.  Wright  also  thought  the  meter  reader  had  no  time  to 
attend  to  complaints.  Mr.  Kelly  thought  the  suggestion 
of  a  municipality  and  central  station  getting  together  and 
discussing  rates  an  extremely  good  one.  He  thought  the 
Ontario  government  might  appoint  some  such  a  cominission 
as  the  Ontario  Railway  and  Municipal  Board  which  might 
control  rates.  Mr.  Pratt  questioned  if  such  a  commission 
would  protect  the  company  from  competition.     Mr.  Marston 
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ill  rcjily  to  Mr.  Pratt  statcil  lliat  in  the  L'liilcd  States,  where 
thire  were  a  nunilier  of  public  .service  commissions,  it  was 
an  I'.iiwritten  law  that  competition  should  not  be  allowed. 
Mr.  Moore  spoke  on  a  case  where  such  a  board  had  pre- 
vented the  lowering  of  rates  where  the  people  in  the  town 
asked   for   it. 


The  Relations  of  Public  Utility    Corporations    with 
the    Public 

By   G.   B.   McXabb,   Busines^   Manager,   Montreal.   Light. 
Heat  and   Power   Company 

Mr.  McXabb  reiterated  throughout  the  necessity  of 
friendly  and  cordial  relations  between  the  utility  corpor- 
ation and  the  public.  The  public  like  courteous  treatment, 
and  are  very  susceptible  to  it.  The  object  of  the  corporation 
should  be  to  give  the  consumer  the  most  value  for  his 
money,  consistent  with  good  business  judgment.  The  re- 
quirements and  wants  of  the  public  should  be  studied,  their 
goodwill  cultivated  in  every  way.  The  dealings  with  the 
public  should   be  always  straightforward,  and  above  board. 

Too  much  attention  cannot  be  paid  to  complaints.  A 
crak  makes  the  best  kind  of  a  friend  if  once  won  over.  Or- 
ders for  service  should  be  executed  promptly  to  give  the  cus- 
tomer a  favorable  impression  at  the  start.  Discourtesy,  or 
lack  of  diplomacy  on  the  part  of  one  employee  of  the  com- 
pany can  do  more  harm  in  ten  minutes  than  the  rest  of 
the  company  can  right  in  a  week. 

There  should  be  no  discrimination  among  customers  of 
the  same  class  for  the  same  kind  of  service.  No  man  likes 
to  be  discriminated  against'.  Make  the  rates  as  simple  as 
possible,  so  that  they  may  be  understood  by  all. 

A  central  station  should  be  interested  in  the  general 
welfare  of  the  community  it  serves;  should  endeavor  to  be 
a  part  of  that  community,  and  should  be  willing  to  assist 
in  any  public  spirited  movement,  which  would  benefit  the 
entire    municipality. 

Discussion  on  Mr.  McNabb's  Paper 
In  the  discussion  which  followed  the  reading  of  Mr.  Mc- 
Xabb's  paper  the  president  spoke  of  the  great  need  of  getting 
employees  to  realize  the  necessity  of  courtesy  towards  the 
public.  This  is  important  down  to  the  least  of  the  staff.  A 
very  large  percentage  of  the  customers  know  no  one  in  the 
company  except  the  young  men  to  whom  they  speak  when 
they  come  into  the  office  and  necessarily  their  ideas  of  the 
company  are  based  on  the  ideas  they  get  of  these  young 
men.  Mr.  Marston  spoke  on  the  point  brought  out  about 
getting  the  public  to  understand  that  the  central  stations 
are  not  robbers.  The  public  really  does  not  know  how-  much 
a  central  station  is  doing  for  the  health  and  safety  and  gen- 
eral   welfare    of   the    community   and    it    is    up    to    the    central 


station  to  explain.  In  as  far  as  possible  the  customer  should 
understand  the  reason  for  different  rates  for  different  kinds 
of  load  and  it  should  not  be  too  much  trouble  to  show  them 
how  a  lighting  customer  is  charged  six  or  seven  times  as 
much  as  the  power  customer  and  that  still  the  power  cus- 
tomer is  more  profitable  than  the  lighting  customer.  Col. 
Street  spoke  of  the  necessity  of  answering  the  telephone 
with  tact.  A  gruff  or  short  answer  will  irritate  a  customer 
and  cause  the  loss  of  service  (juicker  than  anything  else. 
The  president  also  emphasized  the  necessity  of  having  a 
somewhat  better  educated  class  of  boy  or  man  on  the  tele- 
phone. Mr.  George  Goring  believed  in  the  value  of  a  crank 
if  his  friendship  could  once  hi  obtained.  The  crank  is  neces- 
sarily a  fighter  and  if  he  can  be  won  to  the  company's  side 
it   is  that  much   to   the  good. 


Some  Notes  on  New  Business  Getting 

By   F'arker   H.   Kemble,  General   Sales  Agent,  Toronto   Elec- 
tric  Light   Company 
Mr.    Kemble    divided    new    business      into    four    classes. 

(a)  Where   there  is   no   service   on   the   customer's   premises. 

(b)  Where  the  service  has  been  installed,  but  not  used  by 
the  present  tenant,  (c)  Re-signs,  the  continuance  of  busi- 
ness from  one  year  to  another,  (d)  Additional  business  on 
the  premises  of  an  existing  customer. 

Class  (a)  requires  the  greatest  expense  on  the  part  of 
the  company  and  the  greatest  discrimination.  All  business 
is  not  profitable.  Customers  should  be  sought  whose  de- 
mand is  likely  to  grow. 

Class  (b)  represents  less  expense  to  the  company  but 
generally  more  to  the  solicitor,  based  on  the  fact  that  the 
customer  probably  had  some  good  reason  for  not  using  the 
service    before. 

Class   (c)  as  a  rule  requires  little  expense,  or  effort. 

Class  (d)  represents  no  expense  on  the  part  of  the 
company,  and  is   almost  invariably  profitable. 

The  paper  draws  the  conclusion  that  the  place  where 
discrimination  can  be  most  profitably  used  is  in  class  (a), 
that  is,  in  the  canvassing  of  entirely  new  business.  With 
this  question  is  involved  the  method  of  payment  of  the  so- 
licitor. If  the  solicitor  is  out  to  bring  in  business  for  his 
company,  of  whatever  kind,  he  will  often  sign  business 
which  will  turn  out  unprofitable.  The  greatest  discrimin- 
ation is  necessarj'.  The  writer  believed  that  exactly  the 
same  laws  may  be  applied  to  the  getting  of  business  under 
class  (a)  as  in  any  manufacturing  business,  where  the  pro- 
■luct  manufactured  is'  intended  to  be  sold.  In  saying  this 
the  author  wished  it  to  be  understood  that  the  educative 
value  of  getting  service  into  a  customer,  even  in  very  small 
quantities,  cannot  be  overlooked,  but  that  in  very  manj' 
cases  what  is  overlooked  is  that  there  is  no  possible  chance 
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for  many  of  the  customers  to  expaml  ami  licccnm-  iiureasing- 
iy   profitable   to   the   company. 

The  paper  emphasized  the  necessity  for  the  salesman 
having  a  thorough  knowledge  of  his  district.  He  should 
know  its  needs  and  the  needs  of  every  particular  industry 
represented  in  it.  He  should  have  a  personal  acquaintance 
with  the  business  men's  association.^,  and  even  with  the 
political  situation.  In  this  way  he  not  only  knows  what  is 
happening,  hut  gains  a  fair  idea  of  what  is  going  to  hap- 
pen in  his  district.  He  forsees  coming  business  for  his 
company  and  avoids  pit-falls  in  the  way  of  bad  accounts. 

It  was  also  emphasized  that  the  greatest  care  should 
be  exercised  in  making  preliminary  statements  to  the  cus- 
tomer as  to  the  capabilities  or  probable  cost  of  service. 
This  sometimes  makes  it  more  difficult  to  sign  up  custom- 
ers, but  an  easier  matter  to  please  them  afterwards.  A  new 
customer  should  receive  careful  attention  to  see  that  his 
service  is  working  properly.  With  all  customers,  changes 
in  the  outfit  should  be  suggested  without  hesitation  where 
this  would  reduce  bills,  or  increase  the  efficiency  of  his 
installation.  The  customer  should  pay  for  what  he  needs, 
not   for   what    he   can    Ije   loaded   up   to   take. 

Discussion  on  Mr.  Kemble's  Paper 

The  discussion  on  this  paper  turned  largely  on  the  pay- 
ment   of    solicitors.      The    president    spoke    of    the    necessity 
of  discriminating  in  the  payment  of  salesmen.     A  man  is  go- 
ing to  follow  the  line  of  least  resistance  and  so  will  try   to 
secure   the    business    that    comes    easiest    to   himself   without 
considering  whether   it   is   the   most   profitable    for   his   com- 
pany.    Col.  Street  asked  Mr.  Kemble  what  he  considered  the 
best  method  of  payment,  whether  by  salary,  by  commission 
or  by  a  combination  of  these.     Mr.  Kemble,  replying,  thought 
the   ideal   method   is   the   payment   of   a    fixed    salary   and    to 
put   a   man   on    his   honor   to  work  for  the  best   interests   of 
his  company.     He  thought  the  straight  commission  payment 
a  very  dangerous  one.     The  mixed  method  of  paying  sales- 
men is  being  tried  by  a  number  of  United  States  companies, 
but  the  fact  that  they  are  modifying  their  system  from  time 
to  time   indicates   that   they  have   not  reached  a   satisfactory 
solution  of  the  problem.     A  fixed  salary  with  bonus,  if  work 
is   satisfactory,  works  well.     Mr.  Martin   spoke  on  the  value 
of   co-operation    between   the   engineering  and   the   sales   de- 
partments;   he   believed   the   business   getter   did   not   receive 
full    co-operation    from    the    engineer.      Mr.    Kemble    rather 
took  issue  with  Mr.  Martin  believing  that  the  salesman  hav- 
ing  no   knowledge    of   the    engineering   end    of   the    busine-s 
did    not    understand    the    difficulties    in    the    way    of    making 
rapid    installations.        He    believed    that    much    good    might 
come  from  the  salesman  acquiring  such  information  as  would 
enable  him   to  place  the  requirements  for  any  particular  in- 
stallation in  the  hands  of  the  engineering  department.     That 
would  prevent  a   great  deal   of  delay  and  probably  save   the 
engineering  department  a  visit  to  the  customer.     Mr.   Mars- 
ton  spoke   on   the   necessity  of  instilling  in   the   mind   of  the 
salesman  .the   fact   that   the   load   must   be   levelled   up.     The 
sales  agent   must   not   turn   in   the   business   which   is   easiest 
to  obtain,  he  must  work  to  make  the  load  curve  as  nearly 
a  straight  line  as  possible.     Mr.   Kelly  explained  the  system 
used   in    Hamilton   where   they   pay   a   salary   and   also    com- 
mission;  the   commission   varying  with    the   class   of  service. 


as  to  cause  trouble  on  the  ordinary  circuit,  though  too  small 
a  filament  renders  them  fragile,  and  too  low  a  frequency 
with  a  small  lilamcnt  causes,  in  certain  cases,  a  disagreeable 
dicker.  The  fragility  of  the  tungsten  filament  which  for- 
merly caused  trouble  at  the  higher  voltages  is  now  over- 
come by  using  low  voltage  lamps.  Even  this  is  necessary 
only   when   small    can<lle   powers   are   required. 

The  paper  dealt  more  fully. with  the  flicker  caused  by  a 
k)w  frequency  current.  The  extent  to  which  the  candle 
power  varies  during  a  cycle  depends  chiefly  on  four  things. 
(1)  The  heat  capacity  of  the  filament.  (2)  The  frequency 
of  the  current.  (:!)  The  temperature  resistance  co-efifi- 
cient  of  the  filament.  (4)  The  emissivity  characteristics  of 
the  filament.  From  (1)  it  follows  that  the  size  of  the  fila- 
ment has  much  to  do  with  the  flicker,  since  the  smaller 
the  filament  the  smaller  the  heat  capacity.  A  frequency  of 
25  and  under  only,  causes  disagreeable  effects.  At  these  low 
frequencies  the  filament  has  time  to  cool  down  appreciably 
between  pulses. 

The  noticeableness  of  the  flicker  depends  on  various 
factors,  including  the  brightness  of  the  surface  illuminated, 
and  the  personal  equation  of  the  observer  .  If  the  illumin- 
ination  is  high,  (say)  10  foot  candles,  such  as  may  exist 
in  a  shop  window,  a  smaller  variation  in  the  light  will  be 
detectable.  In  such  a  case  a  40-watt  tungsten  may  show 
objectionable  flicker.  Where  the  illumination  is  not  so  in- 
tense the  flicker  is  not  noticeable,  and  a  25-watt  or  even 
smaller  lamp  may  be  used  on  25  cycles,  without  noticeable 
effect. 

The  effect  of  this  changeableness  in  temperature  which 
accompanies  the  flicker,  on  the  life  of  the  lamp,  was  noted. 
The  life  varies  inversely  as  the  candle  power,  to  a  power 
ranging  from  about  3.5  to  4  for  different  classes  of  lamps. 
If  the  candle  power  varies  30  per  cent,  above  and  below 
normal,  during  the  cycle,  which  is  about  what  happens  with 
a  35-watt  120-volt  lamp  at  25  cycles,  theoretically  the  life 
of  the  lamp  would  be  reduced  by  about  20  per  cent.  For 
the  same  lamp  at  60  cycles  the  life  is  reduced  only  4  per 
cent,  below  what  it  would  be  at   direct  current. 


The  Incandescent  Lamp  and  Its  Circuit 

By  Ralph  Beman,  linginecring  department  .Xatmnal  h.lec- 
tric  Lamp  Association 
'This  paper  dealt  with  the  limitations  of  the  modern  in- 
candescent lamp,  with  special  reference  to  the  tungsten.  Ii 
pointed  out  that  incandescent  lamps,  with  the  iNciplinn  at 
the  tantalum  lamp,  operated  equally  well  on  altcni,ilnig  or 
direct  current.     The  limitations  of  the  tungsten  are  not  such 


The  Importance  of  Co-operation   Between  Central 
Stations  and  Electrical  Manufacturers 

By    C.    F.    Scott,    Westinghouse    Electric    and    Manufactur- 
ing   Co. 
This  paper  treated  the   subject"  of  co-operation   between 
the   central   station   and   the   manufacturer   of  apparatus    un- 
der  the    heads    of   engineering,    commercial    engineering   and 
commercial.     Under   the   first  head  it  is  advised  that  stand- 
ard apparatus  be  purchased  if  it  will  meet  the  requirements, 
as   such   apparatus   is   the   outcome   of  years   of  evolution   in 
which    the    best    thought   of   the    designer,    the    best    skill    of 
the    factory    and    the    results    of    experience    are    combined. 
Conference    with    the    manufacturer    is    recommended    before 
decision  as   to  a  definite   type   or   size   of  generating  unit   or 
other  apparatus,  thereby  securing  the  advice  of  the  manufac- 
turer's   engineering    department,      which    is    necessarily    in 
touch  with   the  changing  conditions   and  with   the  operating 
requirements  of  other  stations.     While  the  wisdom   of  such 
conference  is  obvious,  it  is  stated  to  be  not  uncommon   for 
rigid   specifications   to   be   presented   to   manufacturers   with- 
out  provision   for   alternative   propositions.     As   to   commer- 
(.i.il    engineering,    this    in    many   cases    consists   in    a    definite 
adaptation   of  electrical   appliances   to   bring  commercial   re- 
sults.     The   knowledge   of   how    to   accomplish    these   results 
rci|iiirrs  iari'f\il   investigation,  and  experience  which  is  often 
lic-ynrid    lln-    siope    nf    the    individtial    central    station,    and    is 
siiinelhing   which    must    be   undertaken    by   the   manufacturing 
cuiupany.   as   il    musi   kmiw   what   are   the  exact   conditions   in 
•  irder    llial    il    may    design      its     apparatus      to      meet    them. 
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The  information  and  data  which  the  progressive  nianufae- 
turing  company  neces.'arily  aci|uires  in  order  to  design  its 
apparatus  to  meet  requirements  of  actual  service  are  the 
precise  data  tiiat  tlie  central  station  needs  in  order  to 
understand  and  eflfectively  represent  the  situation  to  the 
power  users  whom  it  should  serve.  In  commercial  pros- 
perity and  success,  as  measured  by  the  earning  of  dividends, 
the  manufacturer  and  central  station  have  much  in  com- 
mon. The  central  station,  in  fairness  to  its  patrons  and  for 
its  own  success,  requires  the  best  possible  apparatus.  The 
loss  of  direct  revenue  from  a  short  interruption  of  ser- 
vice, not  considering  the  loss  of  prestige  and  cost  of  re- 
pair, much  more  than  compensates  for  the  difference  be- 
tween the  cost  of  the  inferior  apparatus  and  the  cost  of 
the  best.  The  manufacturing  companies  have  expended  mil- 
lions of  dollars  in  developing  new  and  better  apparatus, 
and  the  central  station  is  reaping  the  benefit.  Such  work 
nmst  go  on,  and  it  must  be  aided  both  by  engineering  cor- 
porations and  by  the  commercial  encouragement  of  the  cen- 
tral station  interests.  Upon  the  progressive  policy  of  the 
central  station  in  acting  with  the  manufacturer  of  apparatus 
on  the  one  hand  and  the  public  on  the  other  depend  the 
commercial  prosperity  of  the  manufacturer  and  the  central 
station  and  the  general  welfare  of  the  community,  in  which 
industries,  transportation  and  daily  life  are  becoming  more 
dependent    upon    electric    power. 

Discussion  on  Mr.  Scott's  Paper 
This  paper  was  discussed  at  length  by  Mr.  Black,  Mr. 
Benian.  Mr.  Lanibe,  Mr.  Kemble,  Mr.  Baker,  and  the  presi- 
dent. Answering  a  question  by  Mr.  Black  as  to  the  possi- 
bility of  getting  more  coil  wound  induction  instead  of  the 
squirrel  cage  rotors  in  this  country,  Mr.  Scott  replied  that 
the  simplicity  of  the  squirrel  cage  must  be  considered.  The 
motor  should  be  so  protected  at  its  point  of  installation 
that  any  excess  current  will  blow  out  at  the  motor  itself 
and  not  at  the  central  or  substation.  The  idea  brought  out 
in  the  paper  about  co-operation  between  the  manufacturer 
and  the  central  station  being  of  great  value  to  both  met 
with  favor  by  all  who  discussed  the  question.  It  was  the 
general  opinion  that  the  central  station  man  should  be  en- 
couraged to  discuss  his  problems  and  difficulties  with  the 
manufacturer  as  the  latter  was  likely  to  have  the  latest  in- 
formation and  the  most  competent  engineering  stafif  obtain- 
able. The  question  of  standardization  also  came  up  for  dis- 
cussion and  while  admitting  its  value,  it  was  argued  in  one 
or  two  cases  that  it  was  possil)le  to  carry  standardization  to 
excess,  thus  tending  to  withhold  progress  and  retard  the 
introduction  of  improvements.  The  other  extreme  is  found 
in  England  where  too  little  attention  is  paid  to  standard- 
ization. Emphasis  was  also  laid  on  the  necessity  for  good 
apparatus.  It  was  too  often  found  that  the  central  station 
manager  purchased  a  certain  kind  of  supply  because  it  could 
be  obtained  a  few  cents  cheaper  when  in  reality  its  shorter 
life  or  lower  efficiency  or  greater  cost  of  maintenance  made 
it   ever   so   much   the   dearer   article. 


Ornamental  Street  Lighting 

By  T.  F.  Kelly.  Contract  .\gent,  Hamilton  Electric  Light 
and    Power    Company 

This  paper  reviewed  the  ornamental  street  lighting  in- 
stallations made  throughout  Canada  up  to  the  present  time. 
The  installations  in  New  Westminster,  Vancouver.  St. 
Catharines.  Hamilton.  Fort  William,  and  Ottawa,  came  in 
for  some  consideration.  Toronto,  Calgary,  and  some  other 
towns  were  not  described,  as  these  are  more  recent  in- 
stallations and  information  was  not  available  at  the  time 
the   article    \va^    written. 

The  authiir  believes  that  this  system  of  street  ligluiny 
is   in   advance   of   any    other   street   lighting   system    used    up 


to  the  present  time.  The  majority  of  the  standards  have 
;">  lamps,  though  some  have  three  and  in  I'ort  William  or- 
namental combined  trolley  and  lighting  standards  have  been 
installed  carrying  4  lamps  giving  good  results,  both  as  to 
low  maintenance  cost,   and  as  to  illumination. 

The  paper  also  points  out  that  this  system  of  lighting 
is  likely  to  gain  in  popularity  especially  where  the  city 
streets  are  comparatively  narrow,  but  suggests  that  for  wide 
streets  the  magnetite  arc  lamps  on  ornamental  iron  poles 
will  likely  give  better  , results.  .Sucli  an  installation  will 
probably  be  put  up  in  Winnipeg. 

The  plan  of  installation  in  the  various  cities  was  de- 
scribed, the  dimensions  of  the  standards,  their  distances 
apart,  the  number  of  lamps  they  carry,  the  size  of  the 
lamps,  and  so  on.  In  some  cases  low  voltage,  high  amperage 
lamps,  either  series  or  multiple,  or  series-multiple  are  used, 
such  as  7. .5  amp.  and  8  volts.  In  other  cities  higher  volt- 
ages up  to  110  have  given  satisfaction.  For  example,  To- 
ronto uses  110  volt  tungstens.  5  in  series  on  a  .'iSO  volt  dis- 
tribution service.  In  all  of  these  installations  tungsten 
lamps  are   used,   on   account  of  their  greater  efficiency. 

Mr.  Kelly's  paper  concluded  with  a  description  of  the 
method  of  obtaining  business  followed  by  his  company  in 
Hamilton.  Hamilton  has  come  to  be  known  as  one  of  the 
best  lighted  cities  on  the  continent,  and  the  author  stated 
that  the  citizens  appear  to  appreciate  this  latest  move  on 
the  part  of  the  company,  almost  more  than  any  other  at- 
tempt that  had  been  made  by  them  to  advance  the  elec- 
trical interests  of  Hamilton. 

Discussion  on  Mr.  Kelly's  Paper 

Mr.  Pack  enquired  as  to  the  maintenance  cost  of  his 
system,  to  which  no  very  definite  answer  was  vouchsafed 
owing  to  the  short  time  these  installations  have  been  in  op- 
eration. The  lamp  renewals  would  not  exceed  one  a  year  and 
the  globe  renewals  would  be  almost  negligible.  Mr.  Lambe 
thought  the  system  of  ornamental  lighting  was  not  a  correct 
one  and  that  the  proper  scheme  was  to  have  two  or  three 
cross  trolley  poles  carrying  lights.  The  president.  Mr.  Mc- 
Nabb,  Mr.  Beman.  Mr.  Kemble.  and  Mr.  MacLaughlan  dis- 
cussed conditions  of  business  getting  under  this  system.  Mr. 
Black  was  in  favor  of  cluster  lighting  and  described  a  num- 
ber of  advantages  this  system  possesses  over  others.  Mr. 
Scott  spoke  of  the  different  kind  of  lighting  produced  by 
the  ornamental  clusters.  He  expressed  the  opinion  that  our 
first  impression  that  the  illumination  is  not  as  good  as  that 
of  arcs,  for  example,  is  that  we  have  developed  the  habit 
of  looking  for  intense  spots  of  light.  In  Mr,  Scott's  opinion 
the  distribution  and  general  illuminating  effect  has  been 
much  improved.  The  effect  on  sign,  window  and  decorative 
lighting  was  also  discussed  and  the  statement  definitely  made 
that  since  the  advent  of  better  street  lighting  there  had  been 
a  decided  increase  in  sign  and  window  illumination.  This 
seemed  to  be  necessary  to  produce  the  required  contrast  de- 
sired by  the  merchant  to  draw  attention  to  his  place  of  busi- 
ness. Mr.  Pratt  spoke  on  the  question  of  maintenance  in 
Hamilton.  They  have  tried  various  globes  and  at  present 
use  the  opal  globe  which  is  less  efficient  but  more  orna- 
mental and  the  people  like  it.  In  Hamilton  they  can  afford 
to  use  the  less  efficient  globe  because  they  use  125  watt  units. 


Report   of  Committee    on   Standardization  of  Line 
Construction 

The  chairman  of  this  committee.  Mr.  Black,  did  not 
present  a  written  report  and  stated  that  the  N.  E.  L.  .\. 
1  :id  a  committee  at  work  on  this  very  topic  which  would 
be  presented  in  the  near  future.  Pending  this  report  his 
committee   had    felt   that    further   work   would   not   be   useful. 
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Some  Recent  Developments  in  Electric  Heating  and 
Cooking    Devices 

I'y    KiiikTick    J.    I'.irUc.    ((iiiMiltiiiH    Engineer.    Toronto 

Mr.  I'arke  outlined  in  this  paper  the  gradual  evolution 
of  electric  heating  and  cooking  devices.  The  paper  ex- 
plained that  up  to  the  present  time  tlu-  eiricicncy  of  the 
cookers  has  been  very  low  which,  coupled  with  the  com- 
paratively high  price  of  electric  current,  has  caused  the  elec- 
tric device  to  compare  iinfavoraMy  with  gas.  A  table  of 
rates  had  been  calculated  by  Mr.  I'arkc  showing  that  gas  at 
50  cents  per  thousand  cu.  ft.  was  equivalent  to  electricity 
at  1.35c  per  kw.h.;  gas  at  70  cents  (as  in  Toronto)  to  electric- 
ity at  1.75c  and  so  on  up  to  gas  at  $2.00  which  is  the  equiv- 
alent of  electricity  at  4c.  This  with  the  condition  of  effi- 
ciency in  the  most  modern  electric  cookers. 

The  paper  then  proceeded  to  describe  a  new  stove  re- 
cently invented  by  two  young  Canadians,  which  combined 
the  three  fundamental  principles  of  electric  heating,  heat  re- 
tention, and  automatic  control.  The  automatic  control 
keeps  the  temperature  "as  desired"  anywhere  between 
100°  F.  and  400°  F.  Comparative  cooking  tests  where  de- 
scribed between  the  operation  of  a  gas  oven,  a  non-auto- 
matic electric  oven  and  this  new  automatic  electric  oven, 
in  a  number  of  operations  as  carried  out  in  the  ordinary 
kitchen.  These  results  as  to  cost,  in  cents,  of  the  prepar- 
ation of  equal  weights  of  different  articles  of  food  are  tabu- 
lated below,  the  cost  of  the  gas  being  taken  at  70  cents  and 
electric  current  at  5  cents. 

Non 
Automatic     Automatic 
Gas  Oven       Elec.  Oven     Elec.  Oven 

Bread 1.47  5.25  1.85 

Roast  Beef 2.45  5.6  2.1 

Potatoes  and  Asparagus.     1.70  4.4  1.5 

Carrots 1.4  3.5  1.25 

Sponge  Cake   ..  ' 1.54  2.25  .55 

Strawberry   Pie 1.75  4.5  1.65 

A  test  of  the  efficiency  of  the  automatic  electric  oven 
showed  it  to  be  70. .'il  per  cent.,  a  figure  which  the  author 
believed  had  not  been  equalled  by  any  other  device  up  to 
the  present   time. 

In  his  concluding  paragraph  Mr.  Parke  points  out  that 
with  gas  at  70c  and  current  at  5c  per  kw.  h.  the  electric 
oven  can  actually  be  made  to  operate  more  economically 
than  gas.  If  the  price  of  current  can  be  reduced  to  2.5  the 
saving  over  gas  is  50  per  cent,  and  it  is  suggested  that 
central  station  men  might  find  it  to  their  advantage  to 
cater  to  this  class  of  load,   to   lill   in   their  ofif-peak  hours. 


Importance  of  the  Use  of  Potential  Feeder  Regu- 
lators, on  Distributing  Systems 

By  C.  E.  Allen,   Wcslinghouvc-    bJcrtric   &   Manufacturing  Co. 

'l"he  value  of  potential  feeder  regulators  to  all  central 
stations  having  more  than  one  feeder  line  was  emphasized 
in  this  paper.  'J'he  development  of  the  present  regulator 
was  outlined  from  the  step  by  step  type,  operated  by  hand 
to  the  present  automatic  motor  control  type.  The  advan- 
tages of  the  modern  automatic  regulator  were  stated  to  be, 
(1)  Absence  of  contacts.  (2)  The  infinite  number  of  volt- 
age steps.  (3)  Accessibility  to  parts.  (4)  Simplicity  of 
construction. 

The  author  stated  that  (jbjections  had  been  r.aiscd  to 
the  noisy  operation  of  the  induction  type,  but  that  the  later 
productions    had    entirely    overcome    this    (jbjection. 

The  construction  and  operation  of  the  regulator  was  de- 
scribed at  considerable  length,  and  illustrated.  1  he  motor- 
operated  regulator  includes  a  limit  switch,  a  brake  .ind 
inotor.  The  function  of  the  limit  switch  i-.  to  open  tlie 
motor  circuit  and  supply  the  regulat(jr  when  it  has  reached 


I  be  iiosition  of  maximum  boost  or  buck.  The  brake  mag- 
mt  is  connected  in  paiallel  with  the  motor  circuit,  and 
when  the  current  is  applied  to  the  motor,  the  brake  releases 
it,  allowing  the  motor  to  revolve  freely.  When  the  motor 
circuit  is  opened  the  brake  is  applied  instantaneously  stop- 
ping the  motor  and  preventing  the  regulator  from  f)ver- 
travellinp. 

The  automatic  induction  feeder  regulator  consists  of 
the  motor  operated  regulator  with  primary  relay,  secondary 
relay  or  contact  making  voltmeter,  compensator,  series 
transformer,  and  potential  transformer.  The  primary  relay 
is  in  series  with  the  secondary  of  the  line  drop  compen- 
sator and  obtains  its  power  from  the  voltage  t.ansformer 
connected  across  the  feeder  to  be  regulated.  The  function 
of  the  compensator  is  to  introduce  into  this  circuit  per- 
centages of  ohniic  and  reactive  drop  in  proportion  to  those 
of  the  feeder  circuit,  thereby  giving  a  circuit  of  approxi- 
mately the  same  relative  characteristics  as  those  of  the 
feeder.  The  primary  relay  consists  of  a  solenoid  magnet 
which  controls  the  armature  supporting  the  contact.  This 
relay  controls  the  secondary  relay  which  in  turn  controls 
the  motor  circuit.  As  a  rule  the  regulator  capacity  is  ap- 
pro.ximately  10  per  cent,  of  that  of  the  feeder  which  re- 
presents a  regulator  for  10  per  cent,  boost  or  buck. 

Figures  were  given  showing  the  influence  of  the  regu- 
lator on  the  power  factor  of  the  circuit,  the  regulator  hav- 
ing an  efficiency  of  94.7  per  cent,  and  a  power  factor  of  82  per 
cent.  In  a  number  of  tests  made,  the  decrease  in  power 
factor   of  the    feeder   circuit   averages   about   2   per   cent. 

The  most  desirable  arrangement  for  the  control -of  the 
voltage  of  a  station  is  to  have  a  generator  voltage  regu- 
lator on  the  generator,  controlling  the  terminal  voltage, 
and  a  feeder  regulator  for  each  feeder.  This  system  is  be- 
ing used  to-day,  by  many  of  the  larger  central   stations. 

The  author  calculated  that  the  expense  of  installing 
a  10%  regulator  in  a  smaller  central  station  would  be 
returned  to  the  company,  in  sundry  savings,  in  approximate- 
ly  2   years. 

Discussion  on  Mr.  Allen's  Paper 

In  reply  to  Mr.  Black's  query  as  to  whether  the  manu- 
facturers could  not  produce  a  regulator  at  a  lower  cost  than 
the  automatic  one  described  by  Mr.  Allen,  Mr.  Scott  ex- 
plained at  length  the  intricate  construction  of  these  regulat- 
ors and  the  necessity  for  great  accuracy.  Mr.  McDunnough, 
Mr.  Pratt,  and  the  President  also  gave  valuable  suggestions. 


Convention  Notes 

_The  central  stations  were  again  victors  in  the  baseball 
match,  scoring  12  runs,  against  11  to  the  credit  of  the  manu- 
facturers. 

Mr.  B.  E.  Rowley,  of  the  Pacific  Electric  Heating  Com- 
I)any,  Los  Angeles,  Cal.,  was  present  at  a  C.  E.  A.  Con- 
vention   for    the    first    time,    and    expressed    his    satisfaction. 

A  souvenir  distributed  at  the  convention  which  was 
highly  appreciated  by  the  recipients  was  a  first-class- foun- 
tain pen,  the  gift  of  the  Sunbeam  Incandescent  Lamp  Com- 
pany. It  bore  the  inscription  "Write  your  orders  for  .Sun- 
beam lamps,  Mazda,  Tantalum,  Carbon."  Manager  Irving 
and  T.   K.   Price  were  always  popular. 

The  winners  in  the  aquatic  sports  were:  Men's  cloubies 
— fst,  W.  il.  Reynolds  anil  A.  V.  Gale;  lind.  ,\.  W.  Joliffe 
and  E.  G.  (jarner.  L;i<lies'  singles — 1st,  Mrs.  Murden:  2nd, 
Miss  Neelands.  t  rab  race— 1st.  W.  II.  Reynolds;  3nd,  W.  E. 
JolifFe.  Mixed  doubles — 1st,  Miss  Neelands  and  Mr.  Rey- 
nolds; 2nd.  Mrs.  Morden  and  Mr.  Gale.  Swimming  race — 
\-\.  I'".  <).  Kath;  2nd,  Wm.  McDonald.  Tilting  Contest — 
Isi,  S.  li.  Heath  and  S.  Dion.  Men's  single— 1st,  A.  V.  Gale; 
2nd,   A.   W.   Joliffe. 
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By  K.  A.  Grabam 


The  City  of  Winnipeg  is  particularly  fortunate  in  hav- 
ing at  her  doors  so  great  a  power  producer  as  the  Winnipeg 
Rrver,  and  it  is  also  fortunate  for  the  early  development  of 
the  water  powers  of  the  river  that  there  is  so  great  a  mar- 
ket within  easy  transmission  distance.  The  value  of  the 
water  power  to  Winnipeg  and  the  surrounding  country  is 
still  further  enhanced  by  the  high  cost  of  coal  and  other 
fuel,  and  as  the  cost  of  power  from  the  city's  municipal  plant 
at  Point  du  Bois  will  be  reduced  as  the  debentures  are  re- 
tired until  it  reaches  its  estimated  minimum  of  $12.50  per 
horse  power  per  annum,  there  should  be  a  great  and  grow- 
ing demand  for  power  for  domestic  purposes  of  heating 
and  cooking,  besides  that  for  manufacturing  and  railway 
uses,  so  that  Winnipeg  will  certainly  be  the  Electric  City 
of  the   Prairies. 

The  Winnipeg  river  has  its  source  in  the  large  group 
of  lakes  in  Western  Ontario,  of  which  the  Lake  of  the 
Woods,  with  its  area  of  1,200  square  miles,  is  the  largest. 
Nearly  the  whole  of  this  district  is  a  net  work  of  lakes  and 
swamps,  and  well  forested.  The  river  runs  in  a  northwester- 
ly direction  for  150  miles  and  empties  into  Lake  Winnipeg. 
One  hundred  miles  of  its  course  and  270  feet  out  of  a  total 
fall  of  347  feet  is  in  Manitoba.  The  English  River  also  has 
its  source  in  Ontario,  and  drains  a  well  forested  region 
abounding  in  lakes  and  which  lies  north  of  the  Lake  of  the 
Woods  district  and  comprises  about  21,000  square  miles.  It 
joins  the  Winnipeg  River  near  the  boundary  of  the  two 
provinces.  The  Winnipeg  River  has,  therefore,  the  follow- 
ing  sources  of  supply — 

Square  Miles 

Winnipeg    River,    drainage   area 30,400 

English  River,  drainage  area   21,650 


Total   drainage  area    52,050 

Gross    lake    area    5,660 

Lake  of  the  Woods   1,200 

cu.   ft.   per   sec. 

Minimum    discharge    16.000 

Maximum   discharge    55,000 

Mean    discharge     35,500 

Average  annual   precipitation,   18  to  25  inches. 

Assuming  a  mean  annual  precipitation  of  23  inches  for 
the  lake  region,  it  is  found  that  the  ratio  of  run  off  to  fall 
is  about  37  per  cent. 

Readings  taken  at  the  city's  gauging  station  and  by 
Mr.  D.  A.  Ross  at  the  Winnipeg  Electric  Company's  gaug- 
ing station  show  a  minimum  of  flow  during  the  winter  of 
1910  of  13,000  cubic  feet  per  second.  Observations  of  the 
Lake  of  the  Woods  level  at  Kenora  have  shown  it  to  have 
fallen  steadily  the  past  two  years  until  it  is  now  almost 
five  feet  below  the  normal   level. 

This  fall  is  believed  to  be  due  to  the  dry  weather  of 
the  past  two  years,  and  it  will  be  some  time  before  the 
water  level  is  back  to  its  normal  height.  The  dams  of  the 
power  houses  at  Kenora  assist  to  a  large  extent  in  equal- 
izing the  discharge  at  this  point  and  with  some  improve- 
ments and  additions  will  be  of  still  greater  assistance  in 
controlling   the   flow   in    the   river   below. 

Observations  of  very  old  flood  marks  along  the  river 
indicate  a  maximum  discharge  of  90,000  to  100,000  second 
feet,  but  55,000  second  feet  is  the  highest  recorded.  Since 
practically  all  of  the  water  comes  from  the  group  of  lakes 
above  noted,  and  is  comparatively  easy  of  control,  the  mini- 


mum flow  of  the  river  could  be  raised  considerably  and  so 
regulated  as  to  be  practically  uniform.  Even  as  it  stands 
at  present  the  Winnipeg  River  has  about  the  most  uniform 
flow  of  anj'  undeveloped  river  in  America,  the  ratio  of  mini- 
mum flow  to  maximum  being  29  per  cent.,  while  that  of 
the  Ottawa,  a  river  having  very  similar  drainage  basin  and 
minimum  flow,  and  being  typical  of  more  settled  districts, 
is  about  7  per  cent. 

The  river  runs  through  a  thickly  wooded  country  typi- 
cal of  the  Laurentian  formation,  and  the  solid  granite  so 
near  the  surface  of  the  ground  offers  many  advantages  for 
solid  hydraulic  construction,  and  the  natural  configuration 
of  the  river  provides  a  number  of  very  good  power  develop- 
ment sites  where  the  amount  of  hydraulic  work  necessary 
is  very  low,  considering  the  amount  of  water  to  be  handled 
at  the   low   heads. 


Map  Showing  Part  of  Winnij)eg  River 

The  following  falls  are  found  along  the  river  between 
its   junction   with   the   English   River  and   the   lake: — 

Feet 

Lamprey    Falls 12.25 

Point    du    Bois 32. 

Eight    Foot    Falls    8.0 

Slave   Falls    17.50 

Sturgeon    Falls 4.30 

Otter  Falls 1.10 

Seven    Portages   Rapids 23.30 

McArthur   Falls    7.00 

McArthur  Falls  Xo.  2 7.00 

Grand   Bonnet   Falls 34.00 

Little    Bonnet   Falls 8.00 

White    Mud    Falls    12.15 

Silver   Falls 22.72 

Pine    Falls 7.75 

Of  the  above,  at  least  four  sites  can  be  profitably  used 
for  power  development  by  drowning  out  smaller  falls. 
These  are  Point  du  Bois,  45  feet;  Slave  Falls,  25  feet;  Grand 
Bonnet,  48  feet.,  and  Silver  Falls,  45  feet.  A  portion  of  the 
discharge  is  available  at  Seven  Portage  Rapids  under  30 
feet  head,  and  the  Winnipeg  Electric  Railway  Company  is 
now  developing  power  on  the  Pinawa  or  east  branch  of 
the  river.  There  is  therefore  available  a  total  of  about 
375,000    horse    jiower    at    the    known    minimum    flow    of    the 
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river,  under  present  conditions  of  flood  control.  The  city 
of  Winnipeg  has  almost  completed  a  development  at  I'omt 
du  Bois,  vifhich  will  ultimately  supply  GO.OOO  horse  power, 
of  which  about  26,000  horse  power  will  be  generated  at 
present. 

All  of  the  water  powers  are  under  the  control  of  tl'.e 
Department  of  the  Interior,  and  applicatioji  for  develop- 
ment must  be  made  to  this  department.  The  city  of  Win- 
nipeg holds  a  perpetual  lease  of  the  Point  du  Bois  site  sub- 
ject to  continuous  beneficial  use,  and  to  control  by  the  Gov- 
ernor General  in  Council  of  rates  to  be  charged  consumers. 
and   to   a  rental    for   the   use   of  the   water. 

The  Manitoba  Power  Company  has  acquired  the  right 
in  the  Grand  Bonnet  or  Great  I-'alls,  held  by  Mr.  R.  R.  Muir, 
and  propose  to  develop  them  under  the  following  agree- 
ment with  the  Department  of  the  Interior;  (1)  Development 
operations  must  commence  during  1S)11,  according  to  final 
plans  which  are  to  be  submitted  for  the   Mini.>ter's  approval 

(2)  $100,000  must  be  spent  on  actual  development  opera- 
tions  by    Xovember    10   in   each   year   during   1911    and    1912. 

(3)  A  minimum  of  5,000  horse  power  must  be  developed  and 
ready  for  use  by  November  10,  1913.  (4)  All  development 
operations  must  be  made  under  the  direct  supervision  of  a 
qualified  inspector  appointed  by  the  department,  and  acc;)rd- 
ing  to  plans  and  specifications  to  be  approved  by  tl.e  de- 
partment. When  these  conditions  are  complied  with  it  is 
necessary  to  secure  a  lease  for  the  necessary  land,  and  a 
license  for  the  diversion  and  use  of  the  water,  both  lease 
and  license  to  be  good  for  twenty-one  years,  and  renew- 
able for  three  further  periods  of  two  years  each,  subject  to 
cancellation  at  any  of  these  periods  if  necessary  in  the  public 
interest  upon  one  year's  notice  being  given  by  the  Minister 
of  the  Interior,  compensation  to  be  allowed  for  the  actual 
plant   only   and   to   be    determined   by   arbitration. 

Both  the  public  and  the  investor  have  been  well  and 
justly  looked  after  by  the  department  of  the  interior  in  the 
regulations  for  the  use  of  this  public  asset.  .Applications 
are  in  for  the  development  of  the  principal  water  powers 
of  the  river,  and  it  is  only  a  question  of  a  comparatively 
short  time  when  these  will  be  supplying  a  large  amount  of 
power  to  Winnipeg  and  the   surrounding  country. 

To  the  tourist  and  sightseer,  the-  Winnipeg  River  is  also 
of  great  interest,  on  account  of  its  beauty  and  the  wildness 
of  the  country  which  is  not  often  found  near  to  so  large 
a  city  as  Winnipeg.  There  is  plenty  of  sport  for  the  hunter 
and  fisherman,  as  moose  are  plentiful,  and  there  are  bear 
and  deer,  and  any  amount  of  ducks  in  season.  Trout  and 
pickerel  and  other  fish  abound,  and  furnish  plenty  of  sport. 
At  present  the  river  can  be  reached  at  the  head  at  Kenora, 
and  by  rail  to  Lac  du  Bonnet,  from  whence  the  city  of 
Wini^ipeg  have  a  tramway  line  to  Point  du  Bois.  There  are 
other  lines  proposed  from  Lac  du  Bonnet  down  the  river 
to  Lake  Winnipeg  so  that  as  the  river  becomes  more  acces- 
sible  it   should   become   a   great   summer   resort. 

.'\cknowledgenients  are  due  recent  reports  of  Messrs. 
W.  G.  Chace,  C.  E.,  and  W.  Thibaudeau,  C.  E.,  for  certain 
information   contained   in   this  article. 


Progress  for  June  on  Winnipeg's  Municipal  Plant 
The  following  extracts  are  taken  from  the  June  month- 
ly report  of  Smith,  Kerry  &  Chace:  Gunn  &  -Son  have  made 
good  progress  with  the  construction  of  the  power  house  at 
Point  du  Bois;  the  Jens  Orten-Boving  Company  have  about 
completed  the  assembly  of  turbines  1,  2  and  3  and  are  well 
advanced  with  number  4;  they  are  also  setting  governors 
for  the  easterly  units.  Messrs.  Vickers  Sons  &  Maxim  have 
started  the  assembly  of  generators  Nos.  1  and  2;  generator 
:>,  has  been  shipped.  The  Canadian  Wcstinghouse  have 
made  good  progress  setting  switch  bars,  installing  switches, 
and   running  cables   and   bus-bars.     Canadian   General    Elec- 


tric Company  have  made  steady  progress  in  wiring  the  .-ta- 
tion.  The  Canada  I'oundry  Company  have  delivered  the 
gate  stems  and  operating  mechanism,  also  air  compressor 
and  sundry  other  material  and  are  proceeding  with  creciion 

Fair  progress  has  been  made  by  Claydon  Bros,  at  tlu- 
terminal  station.  The  Canadian  Wcstinghouse  have  been 
working  in  the  high  tension  switch  room,  and  Chapr.rjn 
fk   Walker  have  been  installing  auxiliary  apparatus. 

In  sub-station  No.  2  the  Canadian  Wcstinghouse  have 
had  a  few  men  working  during  the  month  and  have  been 
testing  their  equipment.  In  sub-station  No.  1  practically 
all  the  steel  work  has  been  erected.  The  Canadian  British 
Insulated  Company  have  drawn  into  tlu-  conduit  a  total  of 
31,600   feet  of  12,000  volt  cable. 

.-Xbout  175,000  feet  of  conduit  have  been  received  from 
the  H.  B.  Camp  Company  to  date.  Mr.  G.  M.  Gest  has 
made  good  progress  in  laying  the  conduit.  .According  to 
more  recent  plans  the  dimensions  of  the  manhole  on  the 
principal  feeder  runs  have  been  enlarged  and  are  being 
built  of  brick  throughout.  The  service  bo.xes  are  also  being 
built   of  brick. 


Winnipeg  Street  Lighting 

City  Electrician  Cambridge  has  submitted  the  following 
report  re  street  lighting,  in   the  city  of  W'innipeg: — 

"Herewith  please  find  statement  of  cost  of  operating 
street  lighting  system  for  the  fiscal  year  1910-1911:  It  will, 
I  believe,  be  gratifying  to  the  committee  to  learn  that  the 
cost  shown  is  the  lowest  reached  since  the  franchise  was 
taken  over.  The  department's  chief  aim  has  been  the  fur- 
nishing of  a  satisfactory  service,  coupled  with  efficiency. 
The  results  reached  have  been  largely  due  to  the  fact  that 
the  city  council  has  given  me  a  very  free  hand  in  the  man- 
agement of  the  work  which  has  enabled  the  same  to  be 
run  on  a  purely  business  basis.  To  this  fact,  coupled  with 
the  low  cost  of  power,  may  be  attributed  the  results  shown." 

Estimated    cost    street    lighting,    1910-1911     $54,799.93 

.Actual    cost    street    lighting.    1910-1911     43,221.59 

Cost  per  lamp  per  year  (1910-1911) — Midnight  schedule, 
$31.70;  moonlight  schedule,  $40.50;  all-night  schedule,  $43.43, 


Current  Notes 

The  Winnipeg  city  council  has  awarded  the  contract 
for  150  ornamental  street  lighting  poles  to  Dunn  Bros.,  of 
Winnipeg,  for  $15,612.50,  with  an  allowance  of  $6  extra  per 
pole  for  a  different  form  of  bracket  and  for  fitting  the  poles 
with  a  special  arm  to  carry  lamps  of  the  police  and  fire 
alarm    signal    system. 


The   control  of  the   street   lighting  has   been   transferred 
.  from   City   Electrician   Cambridge   to   Power   Manager   Ross- 
man.     Mr.  Cambridge  will  have  supervision  over  the  inspec- 
tion of  interior  and  exterior  wiring  in  the  city,  and  over  the 
police  and  fire  alarm  signal  systems. 


The  installation  of  the  underground  conduit  system  by 
the  G.  M.  Gest  Company  is  proceeding  rapidly,  with  Mr. 
H.  J.  Hawkshaw  in  charge  of  the  work,  .\  60-duct  run  is 
laid  out  of  King  street  sub-station,  28  ducts  going  down 
King  street,  28  down  Notre  Dame,  and  24  down  McDermott. 


Mr.  Matthews  Moves  Up 

Mr.  II.  G.  .M:iUlicw>.  .--ccrctary-lrcasurcr  and  general 
manager  of  the  Marconi  Wireless  Telegraph  Company  of 
Canada,  Limited,  at  Montreal,  has  accepted  the  position 
of  assist.iiil  tn  ilu-  president  of  the  Quebec  Railway.  Liglit, 
Meat  &  Power  Company,  Mr.  Rodolphe  h'orget,  M.P.  Mr. 
Matthews  assumes  his  new  duties  at  Quebec  on  August  1. 
He  has  been  with  the  Marconi  Company  for  eight  years. 
Previously  Mr.   Matthews  was  engaged  in   financial  business. 
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Two  Views  Head  Gates  and  Power  House,   Horseshoe  Falls,  Bow  River — Calgary  Power  Company 
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A  Description   of    the    Apparatus    and   Transmission     Lines — Fifty- 
Five  Miles  to  Calgary  at  55,000  Volts— Ultimate  Capacity  20,000  h.p. 


The  following  is  a  short  description  of  the  phmt  of 
the  Calgary  Power  Company,  which  is  now  supplying  the 
City   of   Calgary   with   electric  power. 

The  generating  station  is  situated  at  Horseshoe  Falls 
on  the  Bow  River,  about  50  miles  west  of  Calgary.  Cur- 
rent is  generated  at  this  point  at  12.000  volts,  n-phase,  60 
cycles,  and  part  transmitted  at  this  voltage  to  Exshaw,  8 
miles  distant,  and  part  stepped  up  to  .)."), 000  volts  for  trans- 
mission to  Calgary.  The  accompanying  photographs  illus- 
trate the  location  of  the  plant  and  the  various  phases  of 
the    construction    work. 

A  concrete  dam  has  been  built  across  the  river  just 
above  the  falls.  This  dam  is  provided  with  an  ice  run- 
way, four  hydraulically  operated  sluice  gates,  and  stop- 
log  and  flashboard  spillways.  The  water,  after  passing 
through  the  screens  is  carried  by  means  of  steel  penstocks 
down  to  the  turbines  in  the  power  house  and  discharged 
into  the  river  below  the  lower  falls,  giving  a  total  head  of 
TO  feet. 

The  initial  installation  consists  of  two  .''>,7oO  h.p.  tur- 
bines direct  connected  to  two  horizontal  shaft  generators 
of  2, .500  kv.a.  capacity  at  :i-phase,  60  cycles,  12.000  volts, 
at  ;!00  r.p.m.  There  are  also  two  330  h.p.  turbines  direct 
connected  to  two  horizontal  shaft  175  kw.,  125  volt.  7oo 
r.p.m.  exciters.  The  turbines  were  manufactured  and  in- 
stalled  by   the  Jens  Orten-Boving  Company,   while   the   gen- 


erators and  exciters  were  furnished  by  the  Canadian  Gen- 
eral   Electric   Company. 

Current  is  carried  from  the  generators  to  either  of 
two  sets  of  bus  bars,  one  set  supplying  the  two  12,000  volt 
outgoing  lines  to  Exshaw  and  the  other  set  supplying  the 
step-up  transformers  which  change  the  voltage  to  55,000 
volts  for  the  transmission  to  Calgary.  The  transmission 
lines  are  of  aluminum  cable  supported  on  pin  type  insulat- 
ors on  wooden  poles.  The  Exshaw  line  is  a  double  cir- 
cuit line  eight  miles  long.  At  present  there  is  but  a  single 
line  to  Calgary  but  preparations  are  being  made  to  build  a 
second  line.  An  overhead  ground  wire  is  run  on  each  pole 
line.  A  private  telephone  circuit  is  carried  in\  the  same 
poles  as  the  power  wires. 

The  transforming  station  at  the  power  house  contains 
three  3,000  kv.a.  oil  insulated,  water  cooled,  three-phase 
transformers.  Space  is  provided  for  a  fourth  unit  which 
will  be  installed  when  the  generator  equipment  is  completed. 

The  sub-station  at  Exshaw  contains  four  700  kv.a..  oil 
insulated,  water  cooled,  three-phase  transformers,  which 
.step  the  voltage  down  from  12,000  volts  to  600  volts  to  sup- 
ply a  cement  mill  close  at  hand.  These  transformers  were 
installed  by  the  General  Electric  Company  of  Sweden.  The 
switching  equipment  in  this  station  is  hand-operated  and 
was   installed    by    the    Canadian    General    Electric    Company. 

The  terminal  station  in  Cal.gary  steps  the  voltage  down 
to    12,000,    2,400.    and    600    volts    for    distribution    to    the    city 


Shdwing  one  (ienerator  Unit   and  Pipe  Line.   During  Construction     Cal.g.uy   Power  ('onii)any 
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of  Calgary  and  to  the  Canada  Cement  Company.  'I'licrc  are 
at  present  installed  in  this  station  two  H.OOO  kv.a.  and  two 
1,250  kv.a.  oil  insulated,  water  cooled,  three-phase  trans- 
formers, with  the  necessary  switching  equipment  for  sup- 
plying power  at  the  three  voltages.  Space  is  provided  in 
the  building  for  two  additional  3,000  kv.a.  transformers  and 
additional   switching  equipment. 

This   plant   went   into   ope.ation   early   in    May    last    and 
is   now   delivering   power   to   the    Canada    Cement    Company 


Exshaw  Sub-SLatiou — Calgary  Puwei-  Company 

at  Calgary,  who  expect  to  use  a  total  of  1,500  h.p.,  and  also 
to  the  city  of  Calgary,  who  are  under  contract  for  a  mini- 
mum of  2,000  h.p.  Immediate  extensions  are  being  made 
to  the  plant.  A  third  turbine  of  G,000  h.p.  capacity,  manu- 
factured by  the  Wellman-Seaver-Morgan  Company,  has 
just  been  installed.  This  will  be  connected  to  a  horizontal 
shaft  generator  of  4,000  kv.a.  capacity  at  60  cycles,  :!-phase. 


High  Tension  Outlets — Calgary  Power  Company 

13,000  volts,  225  r.p.m,  which   is   now  being  erected.      Space 
is  provided  in  the  power  house  for  a  fourth  similar  unit. 

The  switching  equipment  at  the  power  house  is  remote 
controlled,  electrically  operated  from  a  control  desk  located 
on  a  gallery  overlooking  the  generator  room.  Westinghouse 
type  C  oil  switches  mounted  in  concrete  compartments  are 
installed  on  the  12,000  volt  circuits,  while  Westinghouse 
type  GA  oil  switches  are  provided  for  the  53,000  volt  trans- 
mission line.  Two  Tirrill  regulators,  with  line  droj)  com- 
pensators, are  provided  to  regulate  the  voltage  at  Calgary 
and  at   Exshaw.     The  switching  equipment  at   the   terminal 


station  is  also  remote  controlled,  electrically  operated  from 
a  ciinlrol  board.  Westinghouse  type  E  oil  switches  in  con- 
crete compartments  are  installed  on  the  600,  2,400  and  12,000 
volt  circuits.  Electrolytic  lightning  arresters  and  air  type 
choke  coils  are  in  u>e  on  the  transmission  lines  in  all  the 
stations. 

The  transformers  and  switching  equipment  in  the  power 
house  and  terminal  station  were  manufactured  and  installed 
by  the  Canadian  Westinghouse  Company.  The  engineering 
firm  of  Smith,  Kerry  &  Chace,  Toronto,  designed  and  have 
charge  of  the  construction  of  this  plant. 


Callander  Sub-Station  of  Nipissing  Power  Co. 

An  Inexpensive,  Fireproof,  Quickly  Erected 

and  Efficient  Structure 

An  interesting  installation  showing  how  a  small  load 
can  be  taken  care  of  satisfactorily  from  a  high  voltage  line 
at  a  reasonable  cost,  is  illustrated  by  the  photographs  ac- 
companying this  item.  The  Nipissing  Power  Company's 
22.000-volt  line  from  the. power  house  on  the  South  River 
tu  Xorth  Bay.  a  total  distance  of  about  20  tiiiles,  passes 
through    the    Village    of    Callander,    which    is   about    9    miles 


'—  ff 


An  Ktticient  and  Inexpensive  Sub-Station 


from  North  Bay.  Callander  in  itself  is  hardly  large  enougii 
to  support  an  independent  electric  light  and  power  company, 
but  can  be  easily  taken  care  of  from  the  inexpensive  sub- 
station shown,  which  is  operated  without  any  regular  at- 
tendant, only  requiring  the  periodical  visits  of  the  transmis- 
sion line  patrolman. 

Except  for  the  concrete,  floor,  the  substation  building 
was;  erected  eortiplet?  in  Toronto  and  consists  of  a -galvan- 
ized iron  pipe  frame  sheeted  with  corrugated  galvanized 
iron.  This  gives  a  fireproof  building  at  a  comparatively 
low  co.st.  The  cost  of  the  pipe  frame  work  and  corrugated 
iron  sheeting  complete  f.o.b.  Toronto  was  under  $250.  The 
building   is    K!    ft.   square.      No   heating   is   necessary. 

The  equipment  in  the  sub-station  consists  of  one  50  kv.a. 
single  phase  transformer  stepping  down  from  22,000  to 
2200  volts.  The  control  of  this  transformer  on  the  high' 
tension  side  consists  of  two  downward  pull  out-door  typer, 
disconnecting  switches  mounted  on  a  pair  of  poles  outside 
the  station  and  one  pair  of  fused  air  brake  switches  inside 
the  station  and  one  pair  of  fused  air  break  switches  inside 
the  station.  Except  for  a  pair  of  choke-coils  no  lightning 
arrester  equipment  has  been  installed  on  the  higli  tension 
vide    iif    the    transformers.      llowevi-r.    the    22000    volt    trans- 
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ini^sioii  line  throughout  its  entire  length  is  protected  by 
mcaii>  lit  !4-in.  7-strand  galvanized  steel  cable,  grounded  at 
frequent   intervals. 

Operation    of    this    substation    for    the    past    (i    months, 
which    has   included   both   severe   winter   weather   and   severe 
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Metal  Framework  of  Oallandei-  .Sul)-staliou 

lightning  storms,  indicates  thus  far  that  the  lightning  pro- 
tection   has   been   satisfactory. 

At  present  the  connected  load  on  this  station  consists 
of  about  400  lamps  for  commercial  and  residence  lighting 
and  fifteen  100  watt  street  lights.  24  hour  service  is  given 
for  the  commercial  lighting.  The  substation  is  large  enough 
that,  should  a  demand  for  three  phase  power  arise,  two  ad- 
ditional transformers  could  be  installed  and  the  system 
changed   over   to   three   phase. 

Messrs.  Smith,  Kerry,  &  Chace,  as  engineers  for  the 
Nipissing  Power  Company,  designed  and  constructed  the 
Callander   sub-station   and   local   distribution. 


Sons  of  Jove  at  Convention 

The  bulletin  announced  that  the  climax  of  the  conven- 
tion would  be  the  rejuvenation  of  the  Sons  of  Jove  on 
h'riday  evening.  Jovian  Statesman  Geo.  Rough  had  the 
assistance  of  several  Buffalo  memt)ers,  and  the  initiation, 
always  interesting,  was  put  on  with  more  than  usual  thor- 
oughness. Included  in  the  class  of  new  member.^  were  sev- 
eral gentlemen  prominent  in  the  electrical  industry,  who, 
at  the  banquet  which  followed  the  initation  cereiuonies, 
strongly  endor>ed  the  objects  of  the  society,  as  set  forth 
in  the  slogan,  ".Ml  together,  all  the  time,  for  everything 
electrical." 


Interesting  exhibits  of  electrical  apparatus  were  made 
at  the  Niagara  Falls  convention  by  the  E.  A.  Greene  (.'om- 
pany,  the  Automatic  Cook  Company  and  tlic  I'acihc  Elec- 
tric  Heating   Company. 


Mr.  W.  C.  Freeman  has  been  appointed  manager  of  the 
Ontario  branch  of  the  Stromberg-Carlson  Telephone  Com- 
pany with  ol'tices  at  72  Victoria  street,  Toronto. 

Mr.  William  E.  Marvin  has  been  appointed  Toronto 
representative  of  the  Masco  Company,  Limited,  and  will 
have    charge   of   all    trade   in    the    city   of   Toronto. 

Mr.  C.  F.  Scott,  electrical  engineer,  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  I'ittsburg,  has  been 
appointed  professor  of  electrical  engineering  at  Yale  Uni- 
versity. 

Mr.   Henry   B.  Trottier   has   been   appointed   representa- 

ti\'e  of  the  Ma>co  LUnipany,  Limited,  for  the  province  of 
Quebec  and  the  city  of  Ottawa,  with  headquarters  at  .\o. 
1411 A    Pappineau   avenue,   Montreal,    P.Q. 

Mr.  George  C.  Knott,  who  for  the  past  six  years  has 
been  connected  with  the  Uenjamin  Electric  Manufacturing 
Company,  in  Xew  York  and  Chicago,  is  now  located  in 
Toronto,  in  charge  of  their  Canadian   factory. 

Mr.  C.  W.  Stokes  has  just  leturned  from  a  trip  to  the 
xariou^  work>  of  the  Siemens  concern  in  England  and  other 
European  countries  where  he  has  visited  a  number  of  elec- 
trical equipments  of  power  stations,  collieries,  mines,  rolling 
mills,  etc..  carried  out  by  the  Siemens  Company.  He  will  now 
be  located  in  Wiimipeg,  in  charge  of  the  branch  of  Siemens 
Bros.  Dynamo  Works   Limited. 

Mr.  George  J.  Beattie,  for  some  years  Canadian  repre- 
sentative of  the  Stromberg-Carlson  Telephone  Company, 
has  resigned  his  active  connection  with  that  company  to 
devote  his  full  time  to  electrical  contracting.  For  a  num- 
ber of  years  Mr.  Beattie  has  owned  an  electrical  contract- 
ing business  which  has  been  managed  by  Mr.  H.  Holmes, 
as  superintendent,  and  which  has  now  grown  to  such  pro- 
portions that  it  requires  his  full  attention.  It  is  understood, 
however,  that  Mr.  Beattie  w-ill  remain  connected  with  the 
Canadian  telephone  interests  in  that  he  w'ill  act  in  an  ad- 
visory   capacity    for    the    Stromberg-Carlson    Company. 

Mr.  C.  L.  Glasgow  has  been  appointed  Montreal  district 
sales  manager  of  ,\llis-Chalmers-Bullock,  Limited.  Mr. 
Glasgow  has  had  extensive  experience  in  the  construction 
of  electric  railways  and  the  design  of  electric  power  plants. 
.\fter  graduation  he  was  in  the  employ  of  the  well-known 
engineering  and  contracting  firm,  Westinghouse,  Church, 
Kerr  &  Company,  for  live  years,  and  was  one  of  the  en- 
gineers in  connection  w'ith  the  construction  of  the  Lacka- 
wanna and  Wyoming  Valley  Electric  Raihvay  and  the  elec- 
trification of  the  Long  Island  Railw-ay.  Later  he  was  en- 
gaged in  the  electrification  of  the  West  Jersey  and  Sea  Shore 
Railway  and  also  with  the  Northern  Colorado  Power  Com- 
pany. Mr.  Glasgow  is  a  graduate  of  Cornell  University  in 
mechanical   engineering.  , 

Mr.  A.  J.  Soper  has  severed  his  connection  with  the  en- 
gineering firm  of  Smith,  Kerry  &  Chace,  to  enter  the  sales 
department  of  the  Wire  &  Cable  Company,  of  Montreal.  Mr. 
Soper.  for  a  young  man.  brings  to  his  new  work  the  ad- 
vantages of  an  unusually  wide  and  varied  experience.  Be- 
fore entering  McGill  he  spent  three  years  on  testing,  labor- 
atory and  engineering -work  wnth  the  General  Electric  Com- 
pany at  Schnectady,  N.Y.  His  first  two  >ummer  vacations 
were  also  spent  with  this  company.  His  third  summer  he 
spent  with  the  Electrical  Development  Company  at  Niagara 
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b'alls,  and  graduated,  in  IDO'.i,  willi  honors  in  electrical  en- 
gineering. Since  graduation  he  has  been  with  Messrs. 
Smith,  Kerry  &  Chace,  with  headquarters  in  Toronto,  where 
he  has  had  charge  of  much  responsible  work  in  connection 
with  high  tension  transmission  and  distribution  and  elec- 
tric railway  work.  Among  the  engineering  profession  Mr. 
Soper  is  also  favorably  known  as  the  author  of  an  original 
paper  on  "Transmission  Line  Characteristics  and  Calcula- 
tions," presented  before  the  Toronto  branch  of  the  A.I.E.E., 
and  by  an  article  in  the  Electrical  News  describing  a  "New 
Method  of  Calculating  the  Regulation  of  Transmission  Cir- 
cuits," both  I  if  which  were  considered  valuable  contributions 
to  tlie  litcr.-iture  on   this  important  problem. 

Mr.  Patrick  Dubee,  the  new  vice-president  of  the  Can- 
adian Street  Railway  Association,  was  born  in  Montreal  in 
1876.  He  entered  the  employ  of  the  Montreal  Street  Rail- 
way Company  as  a  mere  lad,  but  worked  his  way  up  to  as- 


Mr.  Patrick  Dubee 

sistant  secretary  in  lliUO  and  secretary  in  li)0:i.  He  is  now 
secretary  of  the  Montreal  Street  Railway,  the  Montreal 
Park  &  Island  Railway  and  the  Public  Service  Corporation 
— the  three  organizations  for  which  authorization  to  amal- 
gamate was  recently  secured  from  the  Quebec  Legislature. 
Mr.  Dubee  is  also  a  director  and  the  secretary-treasurer  of 
the  Montreal  Street  Railway  Mutual  Benefit  Association. 
He  has  been  on  the  executive  committee  of  the  C.  S.  R.  A. 
ever  since  the  formation  of  the  association  in  Montreal  in 
190.5. 


Engineers   Dissolve   Partnership 

The  firm  of  Ross  &  Holgate.  consulting  engineers,  was 
dissolved  on  the  first  of  July.  Messrs.  R.  A.  Ross  and 
Hci»ry  Holgatc  have  been  in  partnership  for  ten  years  as 
civil  and  electrical  consulting  engineers.  They  have  had 
to  do  with  many  important  undertakings  in  various  parts 
of  the  Dominion  and  have  built  up  for  themselves  a  repu- 
tation that  any  professional  firm  might  well  strive  for.  Mr. 
Ross  will  continue  business  in  the  office  at  No.  80  St.  Fran- 
cois Xavicr  Street,  while  Mr.  Holgate  has  secured  a  suite 
of  offices  in  the  Richelieu  &  Ontario  Navigation  Company's 
building,  No.  9  Victoria  .Square,  where  he  will  occupy  an 
entire  floor.  Each  will  continue  the  practice  of  his  pro- 
fession  as   usual. 


The  Lighting  of  the  New  Grand  Trunk  Pacific 
Car  "Australia" 

'I'he  electric  lighting  system  on  the  car  "Australia," 
which  has  recently  been  put  into  service  on  the  Grand 
Trunk  Pacific  Railway,  may  well  be  said  to  be  a  work  of 
art  as  regards  the  general  illumination  and  finish  of  the 
numerous  electric  fixtures  |)laced  throughout.  The  equip- 
ment is  controlled  from  a  switchboard  placed  in  one  of 
the  passages  and  consists  of  two  main  five-point  and  one 
two-way  switches;  also  by  independent  switches  in  the 
various    state-rooms   and    lavatories. 

The  power  is  supplied  by  a  low  voltage  belt-driven 
dynamo  suspended  by  one  corner  of  its  frame  from  the 
body  of  the  car,  with  two  sets  of  batteries  working  in  par- 
allel, one  on  either  side.  There  are  98  electric  lights  in 
all,  made  up  of  9  combination  gas  and  electric,  50  berth  or 
reading  lamps,  and  13  single  pendant  lamps.  In  the  upper 
deck  there  are  9  combination  centre  lamps,  each  having 
four  16  c.p.  metallic  filament  bulbs  and  one  gas  mantle,  the 
whole  enclosed  in  a  beautiful  embossed  glass  bowl  giving 
the  light  a  very  rich  soft  tone.  Five  of  these  handsome 
fixtures  supply  the  main  body  of  the  car  with  light,  while 
on  either  side  there  are  20  berth  lights,  provided  with  pri.-.- 
matic  lenses  which  throw  the  light  where  it  is  mostly 
needed.  These  are  controlled  by  switches  conveniently 
placed  at   the   bottom   of  the   fixtures. 

There  is  also  an  electric  oscillating  fan  at  each  end  of 
the  room.  The  drawing  room  is  lighted  by  one  combina- 
tion gas  and  electric  centre  lamp  and  six  berth  lights,  while 
the  ladies'  stateroom,  adjoining,  has  one  combination  and 
four  berth  lights.  The  gentlemen's  end  is  equally  well 
lighted  with  combination  centre  lamps  and  single  pend- 
ants. The  various  lavatories,  passage  ways  and  platforms 
have  eight  single  electric  pendants  and  nine  ,gas  lamps. 
This  makes  up  a  total  of  1,072  c.p.  The  installation  was 
carried  out  at  the  Grand  Trunk  Railway  Point  St.  Charles 
shops,    Montreal. 


New  Books 

Whittaker's  Arithmetic  of  Electrical  Engineering, — 
designed  specially  for  students  and  engineers,  second  edition, 
revised,  published  by  Whittaker  &  Company,  London  and 
New  York,  price  1  shilling  net.  A  small  book  on  the  ar- 
ithmetic of  electrical  engineering,  containing  72  worked  ex- 
amples and  300  exercises.  It  is  specially  prepared  as  a 
companion  volume  to  the  numerous  works  on  electrical  en- 
gineering published  by  the  same  firm  in  the  hope  that  it  may 
prove  an  aid  to  the  student  who  desires  to  acquire  the  ability 
to  calculate  quickly  and  correctly. 

Ventilation  of  Electrical  Machinery, — by  VV.  H.  F.  Mur- 
dock,  B.Sc,  M.I.E.E.  Whittaker  &  Company,  publishers, 
price  .'i  shillings  net.  The  book  is  intended  as  an  introduc- 
tion to  the  problem  of  ventilation  applied  to  electrical  mach- 
inery. The  author  states  that  there  appears  to  be.  in  certain 
(piarters,  an  extraordinary  aversion  to  artificial  cooling  de- 
vices which  seems  to  arise  through  an  entire  misconception 
regarding  these.  It  is  believed  thai  this  book  will  tend  to 
dissi])atc  some  of  these  ideas. 

Whittaker's  Electrical  Engineer'^.  I'ocket  Book. — By 
Kenclni  lulgcumbe;  Whittaker  &  Company,  London, 
E.C.,  publishers;  price  5s.  net;  a  third  edition  revised  and 
enlarged.  The  general  arrangement  as  used  in  the  first  two 
editions  has  been  retained  Init  a  very  large  part  of  the  whole 
has  been  entirely  rewritten,  so  as  to  bring  it  thoroughly 
up  to  date. 


Shunting   vs.  Bridging   in   the   Series   Parallel 
Control  of  Railway  Motors 

By  Clarence  Heiish.iw 

In  the  development  of  apparatus  for  the  series  parallel 
control  of  railway  motors,  one  of  the  first  problems  which 
presented  itself  was  how  to  effect  the  change  to  parallel 
after  the  motors  had  been  brought  up  to  full  speed  in  series 
with  all  of  the  resistance  cut  out.  The  obvious  method,  of 
cburse,  is  to  shut  off  the  power,  change  the  connections  and 
then  start  up  again.  With  this  arrangement,  the  car,  of 
course,  loses  some  headway  while  the  circuit  is  open.  The 
inertia  of  the  car  itself  and  of  the  rotating  armatures,  how- 
ever, tends  to  prevent  any  great  slackening  of  the  speed, 
and.  if  the  resistance  is  properly  proportioned  and  the  con- 
troller handled  with  reasonable  care,  very  satisfactory  re- 
sults  are   obtained. 

Where  very  rapid  acceleration  is  employed,  the  mo- 
mentary slackening  of  the  car  or  train  in  passing  from 
series  to  parallel  can  usually  be  detected  by  one  who  is 
watching  for  it,  although,  as  a  rule,  no  more  readily  than 
can  the  passage  from  one  resistance  notch  to  the  next. 
On  account  of  its  use  in  the  L-4  and  other  similar  control- 
lers, this  arrangement  is  frequently  referred  to  as  the  L  type 
connection. 

The  complete  sJiutting-off  of  power  from  the  car  while 
changing  the  motors  from  series  to  parallel  is.  bowe\er. 
not  at  all  necessary.  If  two  motors  are  running  in  series, 
it  will  readily  be  seen  that  one  of  them  can  be  completely 
short-circuited  if  the  proper  resistance  is  simultaneously 
inserted  in  the  circuit  of  the  second.  Not  only  can  the 
current  through  the  motor  which  is  left  in  circuit  be  main- 
tained at  its  same  value,  but  by  suitably  proportioning  the 
resistance  inserted,  it  can  be  regulated  to  any  desired  value. 
After  the  short-circuit  has  been  placed  around  the  first  motor, 
it  may  then  be  disconnected  from  the  circuit  of  the  other 
motor  and  finally  connected  in  parallel,  instead  of  in  series, 
with  it.  In  this  way,  therefore,  the  change  can  be  made 
from  series  to  parallel  by  opening  the  circuit  of  only  one- 
half  of  the  motors,  instead  of  all   of  them,  and   the  load  on 


Trolley 


Main  Circuits 


Ma'n 
b  Switch 

[jj  fuse 


Re 


iTnp  1^.3      |A-4  J 


Sequence 

of 

Swi 

tcl 

•les 

Sfep 

Switches         1 

Is 

s 

6 

p 

Ri 

R/Ri 

P' 

1 

0 

o 

o 

P 

0 

o 

o 

3 

o 

0 

o 

0 

4 

o 

0 

o 

0 

5 

o 

o 

o 

o 

o 

o 

o 

o 

ojo 

e 

o 

0 

o 

o 

o 

7 

o 

o 

o 

o 

o 

8 
9 

o 

0 

o 

oo 

o 

o 

o 

o 

o  o 

o 

the  other  half  may  be  increased  sufficiently,  during  tlie 
brief  period  required  for  the  change,  to  partially  maintaiti 
the  acceleration  of  the  car.  This  arrangement  has  been 
very  widely  used  for  many  years  in  nearly  all  of  the  well- 
known  K  type  controllers,  and  on  this  account  it  is  usually 
referred  to  as  the  K  type  connection,  although  it  is  some- 
times  called   shunting. 

iiy  referring  to  Kig.  1,  which  shows  a  .-chematic  dia- 
gram for  a  typical  Westinghouse  type  HL  control  equip- 
ment, the  details  of  the  K  type  arrangement  may  be  more 
readily  understood.     \\  ith  the  controller  on  the  fifth  notch, 


which  is  the  full  series  position,  the  current  comes  from 
the  trolley  through  switches  LS,  Rl  and  R3,  then  divides 
through  Nos.  1  and  3  motors,  next  goes  through  switch  S 
and  liiially  divides  through  Nos.  2  and  4  motors  to  ground. 
When  the  controller  handle  is  moved  toward  the  sixth 
notch,  switch  Rl  first  drops  out.  Current  then  enters 
through  switch  R2,  part  of  it  going  to  the  motors  through 
one  section  of  the  resistance  and  the  remainder  through  the 
other  section  and  through  switch  R3,  after  which  its  path 
is  as  before.  The  result,  therefore,  has  been  to  insert  re- 
sistance in  the  circuit.  As  the  handle  is  moved  further, 
switch  G  next  closes.  This  allows  the  current  to  go  direct 
to  ground,  after  dividing  through  Nos.  1  and  '\  motors,  with- 
out passing  through  Nos.  3  and  4;  that  is,  this  short-circuits 
Nos.  3  and  4  motors.     As  the  handle  is  moved  still  further, 
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switch  S  then  opens  cutting  off  Nos.  2  and  4  motors  from 
the  series  connection  and  switch  P  closes,  connecting  them 
in  parallel  with  Nos.  1  and  3.  The  change  to  parallel  is 
then  complete.  It  will  thus  be  seen  that  this  sequence  of 
changes  (.which,  although  requiring  man}'  words  to  des- 
cribe, takes  place  in  a  small  fraction  of  a  second)  main- 
tains a  current,  whose  value  depends  on  the  design  of  the 
resistance,  through  Nos.  1  and  3  motors  during  the  entire 
time  and  thus  maintains  the  speed  of  the  car,  instead  of 
allowing  it  to  fall  oil",  as  with   the   L   type   connection. 

The  shutting-oflf  of  power  from  even  one-half  of  the 
motors  while  changing  from  series  to  parallel,  can  be  avoid- 
ed and  current  maintained  in  all  of  them,  if  desired,  by  the 
use  of  the  somewhat  more  complicated  arrangement  of 
circuits  shown  in  Fig.  2.  With  this  arrangement,  in  the 
series  position,  current  flows  from  the  trolley  through 
switches  LS2  and  Ml,  divides  through  Nos.  1  and  3  motors, 
passes  through  switch  J,  and  then  divides  through  Nos.  2 
and  4  motors  to  ground.  In  changing  to  parallel,  switches 
M2  and  G  are  first  closed,  giving  a  second  path  for  cur- 
rent from  the  trolley  through  the  switches  LSI  and  M2 
through  the-  first  set  of  resistance,  through  switch  J  in  op- 
posite direction  to  the  motor  current,  through  the  second 
set  of  resistance  and  finally  through  switch  G  to  ground. 
Switch  J  is  then  opened,  leaving  the  motors  connected  in 
parallel  instead  of  in  series,  and  with  the  first  set  of  re- 
sistance in  circuit  with  Nos.  2  and  4,  and  the  second  set  in 
circuit  with  Nos.  1  and  3.  It  will  thus  be  seen  that  the 
change  has  been  made  without  interrupting  the  current  to 
any  of  the  motors.  Tiiis  arrangement  is  called  the  "bridg- 
ing connection."  It  was  first  put  out  with  the  automatic 
type  of  unit  switch  control  and  more  recently  it  is  used  in 
some  of  the  later  types  of  controllers  such  as  K-34,  K-35,  etc. 

Comparing  the  three  general  schemes  of  changing  from 
series  to  parallel,  the  obvious  advantage  of  the  K  type  over 
the  L  type  are  obtained  with  no  additional  switches  and  no 
added  complication  of  circuits,  so  that  the  perfection  of  tlie 
former  method  leaves  no  logical  reason  for  any  furth.er  use 
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of  the  latter.  The  much  less  important  advantages  of  the 
bridging  connection  over  the  K  type,  however,  can  be  ob- 
tained only  at  the  cost  of  a  consideralilo  luimher  of  addi- 
tional switches  to  give  the  same  number  of  controller 
notches  as  well  as  greater  complication  of  the  circuits.  I'or 
instance,  to  obtain  the  same  number  of  notches  with  the 
bridging  connections  as  were  obtained  in  Fig.  1  with  eight 
switches,  there  would  be  required  the  thirteen  switches 
shown  in  Fig.  2.  On  this  account,  simplicity  being  so  es- 
sential an  clement  in  all  matters  relating  to  railway  equip- 
ments, the  bridging  connection  cannot  be  regarded  as  super- 
seding the  K  type,  l)ut  merely  as  a  refinement  for  applica- 
tion in  certain  particular  cases.  Theoretically,  the  bridg- 
ing connection  gives  smoother  acceleration,  but  practically, 
the  K  type  with  a  properly  proportioned  resistance,  leaves 
so  little  to  be  desired  in  this  respect  that  it  is  impossible 
to  tell  by  riding  on  a  car  which  form  of  control  is  employed. 
P"or  controlling  large  motors  operated  from  a  power 
system  with  close  regulation  and  large  capacity,  the  ability 
to  maintain  the  load  on  all  motors  throughout  the  accelerat- 
ing period,  together  with  the  inherent  possibilities  of  bet- 
ter acceleration,  makes  the  bridging  connection  preferable. 
Where  automatic  acceleration  is  employed  also,  it  is  some- 
what easier  to  provide  a  system  of  interlocks  to  produce 
the  particular  sequence  of  switches  required  for  the  bridg- 
ing connection  than  it  is  for  the  K  type.  For  this  reason, 
automatic  unit  switch  control  equipments,  since  they  are 
usually  employed  with  powerful  motors  on  large  third- 
rail  systems,  are,  except  in  the  very  smallest  sizes,  designed 
with    the    bridging    connection. 


Gas-Electric  Motor  Cars* 

By  W.  B.  Potter,  Chief  Engineer  Railway  and  Traction 
Department,    General   Electric   Company 

The  electric  car  meets  certain  transportation  conditions 
where  steam  operation  would  be  both  unsatisfactory  and 
uneconomical,  and  there  are  otlier  conditions  which,  in  the 
present  state  of  the  art,  are  undoubtedly  better  met  by  the 
steam  locomotive.  There  are  intermediate  conditions  where 
self-propelled  cars  are  less  expensive  to  operate  than  steam 
trains  and  where  the  investment  for  such  cars  would  be 
considerably  less  than  for  complete  electrification.  In  this 
latter  class  are  many  branch  lines  of  steam  roads  and  pro- 
jected developments  of  new  roads  which  might  not  at  first 
justify  electrical  equipment.  Recognizing  this  situation, 
efforts  have  been  made  to  drive  such  a  car  with  a  self- 
contained  boiler  and  engine,  but  without  great  success,  as 
the  performance  is  limited  by  restrictions  imposed  on  the 
boiler  capacity. 

The  development  of  the  gasoline  engine  and  its  applica- 
tion to  this  class  of  work  have  resulted  in  marked  success. 
The  gasoline  engine  as  a  prime  mover  is  essentially  differ- 
ent from  a  steam  engine  in  that  it  has  no  variable  effective 
pressure  in  the  cylinders  such  as  may  be  secured  by  the 
variable  cut-off  of  a  steam  engine.  To  secure  the  tractive 
force  required  for  starting  and  to  meet  the  changing  re- 
quirements of  speed  and  grade,  it  is  necessary  that  some 
form  of  variable  gear  reduction  be  introduced  l)ftween  the 
engine  and  the  driving  wheels.  To  utilize  the  power  of  tlie 
gas  engine  to  the  best  advantage  it  is  essential  to  have  a 
wide  range  of  gearing.  To  a  limited  extent  this  can  be 
secured  by  mechanical  drives,  with  different  sets  of  gears, 
as  commonly  used  in  automobiles.  P.ut  the  mechanical  drive 
cannot,  within  practical  limits,  be  provided  with  the  desir- 
able number  of  gear  changes,  and  it  also  subjects  the  en- 
gines and  driving  mechanism  to  a  severe  strain  by  re.isiin 
of  the  mechanical  shock  resulting  frfmi   the  use  of  a  clutch. 


The  electric  drive  may  seem  a  refinement,  but  its  advan- 
tage will  be  appreciated  when  it  is  recognized  that  the  en- 
gine may  be  driven  ;it  ils  most  advantageous  speed,  inde- 
pendent of  the  speed  of  the  car,  and  that  the  tractive  force, 
without  changing  the  sliced  of  the  engine,  may  be  varied 
from  what  is  required  to  accelerate  the  car  to  that  re- 
quired to  drive  it  at  60  m.p.h.  This  change  in  tractive 
force  and  speed  is  accomplished  smoothly,  and  without 
shock  to  the  mechanism  throughout  the  entire  range.  As 
an  illustration,  the  electric  drive  makes  it  possible  to  de- 
velop a  tractive  force  of  10,000  lb.  at  1  m.p.h.  and,  without 
manipulating  anything  other  than  the  electric  controller,  to 
propel   the  car  at   60  m.p.h. 

The  gas-electric  equipment  referred  to  consists  of  an 
eight-cylinder.    8-in.    x     10-in.    gasoline    engine,     driving    an 
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electric  generator.  The  forward  truck  underneath  the  en- 
gine is  equipped  with  two  600-volt  standard  railway  motors. 
The  weight  on  the  driving  wheels  effective  for  traction  is 
about  two-thirds  the  total  weight  of  the  car.  The  move- 
ment of  the  car  is  controlled  by  varying  the  voltage  of  the 
generator,  combine<I  with  series-parallel  connection  of  the 
motors.  The  engine  control  is  provided  with  a  combina- 
tion air  valve  and  gas  throttle  by  which  the  engine  is 
started  on  compressed  air,  and  as  soon  as  it  begins  run- 
ning on  gasoline  the  air  is  shut  off.  With  this  arrange- 
ment, the  engine  need  be  run  only  when  propelling  the  car. 
Three  or  four  seconds  only  elapse  between  the  time  at 
which  air  for  starting  is  admitted  to  the  engine  and  the 
movement  of  the  car,  so  no  perceptible  delay  is  occasioned 
by   stopping  the  main   engine  at  the   station. 

The  car  is  lighted  by  a  small  two-cylinder  gasoline  en- 
gine which  drives  a  lighting  machine.  This  small  engine  is 
also  fitted  with  an  air  compressor  cylinder  to  charge  the 
air  lanUs  for  starting  the  main  engine  on  its  first  run.  The 
latter  is  provided  with  an  air  compressor,  which  maintains 
a  pressure  when   the  car  i>  nncc  in  operati<in. 

i\  demonstration  car  of  this  type  has  been  operating  for 
the  past  two  years,  carrying  passengers  on  railroads  in  dif- 
ferent parts  of  the  country,  and  at  the  present  time  there 
are  seven  cars  in  regular  service.  A  grade  of  gasoline 
satisfactory  for  the  operation  of  these  cars  can  be  pur- 
chased for  from  6  cents  to  7  cents  per  gallon.  The  gaso- 
line tanks  will  hold  150  gal.,  sufficient  for  at  least  200  miles 
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on  one  filling.  The  gasoline  consumption,  per  car  mile, 
for  cars  weighing  from  40  tons  to  50  tons  will  vary  from 
0.5  gal.  to  0.7  gal.,  according  to  the  service  conditions.  On 
this  basis  for  fuel,  an  estimated  cost  of  operation  per  car 
mile,    based   on    experience,   is   as   follows: 

Gasoline     $0.05 

Supplies     01 

Maintenance    (car    body    and    trucks) 01 

Maintenance  (.engine  and  electrical  equipment)        .03 
Engineer,  conductor  and  cleaning 07* 


$0.17 
*This  item,  in  particular,  will  vary  with   the  mileage  and 
wages  paid. 

The  car  bodies  are  similar  in  respect  to  the  engine  com- 
partment, the  remainder  of  the  interior  and  the  entrances 
being    modified    to    meet    different    requirements. 

It  is  preferable  that  the  cars  be  operated  as  independent 
units  rather  than  to  haul  trailers,  but  as  they  are  fitted 
with  automatic  air  brakes,  as  well  as  straight-air.  and  with 
M.  C.  B.  couplers,  they  can  be  used  for  trailer  work,  though 
at  reduced   speed. 


The  seats  are  nearly  four  feet  long,  and,  not  having 
arms,  it  is  possible  for  three  people  comfortably  to  occupy 
one  seat.  The  aisle  is  narrower  than  in  steam  practice, 
though  wider  than  in  many  trolley  cars.  The  largest  cars 
at  present  under  construction  are  70  feet  long  and  10  feet 
5   inches  wide   over  all. 

The  width,  inside  measurement,  is  U  ft.  I5  in.  This  car, 
with  a  6-ft.  baggage  compartment  and  allowing  three  pas- 
sengers per  seat,  will  seat  ninety-eight  passengers,  and  it  is 
practically  a  complete  train  within  itself.  Such  a  car  would 
have  a  maximum  speed  of  about  50  m.p.h.  on  level  track, 
and  a  scheduled  speed  of  25  m.p.h.  with  stops  Z'/i  miles 
apart. 

There  are  undoubtedly  many  lines  now  operated  by 
steam  which  under  existing  conditions  are  unprofitable,  on 
account  of  both  high  operating  expense  and  small  receipts, 
but  on  which  the  traffic  could  be  very  much  increased  by 
a    more    frequent   service   and   a   pleasanter   mode   of   travel. 

The  self-propelled  gas-electric  car  seems  to  fulfil  these 
requirements  at  less  cost  than  by  steam  and  so  accomplishes 
the  double  purpose  of  a  better  and  cheaper  mode  of  trans- 
portation. 


Magneto  Harmonic  Signalling  for  Small  Plants 

By   Walter  C.  Freeman 

From  the  writer's  personal  observations  it  seems  that 
independent  operators  of  the  smaller  systems  of  the  gen- 
erator call  type  have  not  given  the  harmonic  system  of 
selective  signalling  on  party  lines  due  consideration.  This 
paper  is  intended  to  outline  in  a  general  way  the  opera- 
tion and  equipment  of  such  systems  and  to  compare  their 
advantages  with  other  methods  of  selective  signalling  in 
common   use. 

The  underlying  principle  of  ringing  any  bell  on  a  line, 
independently  of  the  other  Stations  on  the  same  line,  by 
means  of  alternating  currents  of  various  frequencies,  dates 
back  to  the  early  days  of  telephony.  In  fact,  it  was  pro- 
posed in  the  early  80's  by  several  prominent  engineers  of 
the  time,  but  it  was  not  until  1902  that  the  idea  was  car- 
ried out  and  placed  in  commercial  operation,  and  then  only 
in  a  small  way.  Since  that  time,  however,  several  of  the 
large  independent  telephone  manufacturing  companies  have 
developed  a  highly  efficient  type  of  sub-station  and  central 
station  apparatus  so  that  the  harmonic  system  is  to-day 
generally  recognized  as  the  most  practical  and  economical 
solution  of  the  party  line  problem.  It  is  only  in  the  last 
few  years,  however,  that  harmonic  ringing  equipment  has 
been  used   in  generator   call   plants. 

Heretofore,  the  most  common  means  of  selective  sig- 
nalling has  been  by  the  use  of  biased  ringers  in  the  tele- 
phones connected  to  either  side  of  the  line  and  ground. 
On  a  four  party  line  each  side  of  the  circuit  carried  one 
negatively  and  one  positively  biased  ringer  connected  to 
.ground.  Thus,  with  one  terminal  of  the  central  office  ring- 
ing generator  grounded,  the  operator,  by  projecting  a  puls- 
ating direct  current  of  the  proper  polarity  over  either  the 
tip  or  sleeve  side  of  the  line  could  "raise"  any  party  on 
the  line  without  ringing  any  of  the  other  stations.  .\.s  the 
biased  ringers  do  not  have  a  bridging  connection  to  the 
line  the  alternating  currents  established  by  the  hand  gen- 
erators when  "calling  in"  would  not  produce  a  signal.  In 
other  words,  a  line  of  this  kind  is  of  the  "central  check- 
ing" type. 

The    difficulty    of    maintaining    a    pcrnKinent    adjustment 


uf  the  biased  ringers,  and  the  rapid  extension  of  electric 
railways  and  power  transmission  lines  into  the  outlying 
districts,  created  a  demand  in  the  rural  operating  field  for 
a  selective  signalling  system  which  could  be  maintained  at 
a  minimum  expense  and  be  free  from  noise  due  to  earth 
currents.  It  is  obvious  from  the  following  that  the  har- 
monic system  fulfils  these  requirements  with  entire  satis- 
faction. 

The  harmonic  four  party  line  is  arranged  with  the 
telephones  bridged  across  the  circuit  in  the  same  manner 
as  the  open  party  line,  but  the  ringers  emploj'ed  in  the 
telephone  instruments  differ  slightly  from  the  usual  type 
of  ringer  in  that  the  armature  and  clapper  rods  are  mount- 
ed on  flexible  reeds  instead  of  on  pivots  and  trunnion 
screws.  These  ringers  are  provided  with  reeds  of  vary- 
ing degrees  of  flexibility  and  with  armature  weights  so  as 
to  vibrate  only  in  unison  with  an  alternating  current  of 
pre-determined  frequency,  the  frequencies  most  commonly 
employed  for  four  party  service  being  IG  2/3,  33  1/3,  50 
and   66   2/3    cj'cles    per    second. 

As  an  illustration  of  the  principle  let  us  assume  that 
a  16  2/3  cycle  ringing  current  is  being  projected  over  the 
line.  The  16  2/3  cycle  ringer  only  will  respond  as  its 
natural  period  of  vibration,  determined  by  the  flexibility 
lit  the  reed  and  associated  weights,  is  in  perfect  step  with 
the  energizing  current  in  the  ringer  coils.  The  other  ring- 
ers bridged  across  the  line  at  the  other  stations  will  not 
be  actuated  sufficiently  to  produce  a  signal  for  the  reason 
that  their  reed  armature  mountings  do  not  possess  that 
certain  degree  of  flexibility  to  permit  the  clapper  rod  to 
vibrate  in  harmony  with  the  16  2/3  cycle  current.  To  fur- 
ther prevent  the  possibility  of  "cross-ringing"  the  various 
ringing  currents  are  projected  at  four  different  volta.ges 
conformin.g  with   the  following  table; 

Station  Frequency  Voltage 

Party    \o.    1  33.33    Cycles-  100 

Party    No.    2  16.66    Cycles  75 

Party    Xo.    3  50.00    Cycles  135 

Party    No.    4  66.66    Cycles  175 

We  can  in  this  manner  independently  select  any  tele- 
phone on  a  four  party  line  by  sending  out  from  the  central 
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(il'lico  a  ringing  cnrrciil  nf  the  proper  frequency  williuul 
the  use  (if  a  ground  connection  or  ringers  emiiloying 
springs  and  numerous  oilier  adjusting  devices,  wliicli  often- 
times necessitates  an  extra  trip  on  the  part  of  the  trouble 
man.  to  say  nothing  of  the  resulting  expense.  The  dis- 
advantage of  the  ground  connection  in  selective  signalling 
of  any  kind  is  that  its  use  in  most  localities  produces  a  dis- 
turbance on  the  line  lending  to  create  extraneous  noises 
which  under  certain  conditions  will  become  very  strong 
and  render  the  line  unfit  for  commercial  use.  For  this 
reason  eight  party  b.armonic  lines  are  not  to  be  recom- 
mended inasmuch  as  four  of  the  ringers  must  be  connected 
to  one  side  of  the  circuit  and  the  balance  between  the  other 
side  and  ground. 

The  telephone  instruments  employed  on  lines  of  this 
nature  are  of  tiie  standard  l^ridging  type,  the  only  differ- 
ence Ijeing  in  the  construction  of  the  ringers  as  previously 
described  and  the  use  of  a  one  microfarad  condenser  in 
the  ringer  circuit.  The  generators  are  of  the  three  or 
two  bar  type.  One  manufacturing  company  equip  their 
instruments  with  convertible  ringers  so  that  in  case  it  is 
ever  desired  to  install  the  telephone  on  an  ordinary  bri<lge- 
line  it  is  only  necessary  to  substitute  a  special  pi\ot  and 
trunnion  type  armature  for  the  reed  movement.  Likewise 
the  reed  armatures  are  interchangeable  to  permit  the  use 
of  a  telephone  at  any  of  the  four  stations  on  the  line.  This 
has  the  advantage  of  lessening  the  number  of  telephones 
to  be  carried  in  stock  to  care  for  every-day  needs. 

At  the  central  office  it  is  necessary  to  provide  some 
means  of  generating  the  various  ringing  currents.  At  first 
these  currents  were  established  by  a  series  of  four  gener- 
ators direct  connected  to  a  motor  governed  to  run  at  a 
speed  of  1,000  revolutions  per  minute.  The  generators  be- 
ing of  the  two,  four,  six  and  eight  pole  types  would,  of 
course,  deliver  currents  of  16  2/:j,  33  1/3,  50  and  66  2/3 
cycle  frequencies  respectively.  For  convenience  in  gen- 
erating, this  series  of  frequencies  has  remained  standard 
for   harmonic   signalling   service. 

The  Converter 

'i'lie  fact  of  multi-frequency  generating  sets  being  some- 
what expensive  to  install  and  operate  made  the  cost  of 
harmonic  service  prohibitive  to  all  except  the  largest  oper- 
ating companies  having  common  battery  exchanges.  This 
feature  held  back  the  adoption  of  this  kind  of  service  by 
the  small  magneto  plants  until  the  development  of  the 
"converter."  The  converter  consists  of  a  series  of  four 
vibrating  weighted  reeds,  each  driven  by  a  motor  magnet 
to  vibrate  at  a  pre-determined  number  of  periods  per  sec- 
ond. These  reeds  carry  an  arrangement  of  contacts  similar 
to  an  ordinary  pole-changer  or  interrupter  to  make  and 
break  current  through  the  primary  winding  of  a  trans- 
former associated  with  that  particular  vibrator.  The  sec- 
ondary winding  delivers  an  alternating  current  of  the  pro- 
per frequency  and  voltage  to  be  fed  to  the  ringing  keys 
on  the  switchboard.  The  primary  current  supply  may  be 
drawn  from  a  bank  of  dry  or  storage  cells  as  desired,  biil 
the  latter  are  to  be  recommended  on  account  of  their  com 
paratively  constant  voltage. 

it  is  not  necessary  to  operate  the  converter  constantly 
under  conditions  where  the  volume  of  traffic  is  light,  a.^ 
starting  relays  may  be  conveniently  added  to  the  equip- 
ment a. ranged  to  close  the  motor  magnet  circuit  only  when 
a  ringing  key  is  depressed.  This  is  a  very  desirable  ar- 
rangement inasmuch  as  the  battery  is  only  in  use  dming 
the  actual  period  of  ringing. 

The  switchboard  equipment  in  resiiect  to  ringing  ap- 
l>aralus  is  much  the  same  as  for  use  with  the  biased  ringer 
four  iiarty   service.     The   key   itself  is   provided   with   a    four 


biUlon  master  sekclive  key  in  exchanges  where  tlie  num- 
ber of  harmonic  parly  lines  is  comijaratively  small,  but  if 
the  number  is  large  it  is  much  better  to  equip  each  cord 
circuit  with  a  four  button  four  party  ringing  key  in  order 
to  eliminate  any  drag  on  the  services  of  the  operator.  The 
16  2/3  cycle  current  may  be  used  for  "straight"  ringing  on 
toll  and  rnr.il  line-  and  the  33  1/3  cycle  for  short  individual 
town   line.s. 

The  cost  of  installing  a  four  party  harmonic  ringing 
system  averages  about  fifty  cents  per  station  higher  than 
the  biased  ringer  system  for  installations  up  lo  about  100 
lines,  but  over  that  nimiber  the  harmonic  system  is  more 
economical  to  in.->tall.  In  view  of  the  lew  maintenance 
cost  of  systems  of  this  nature  and  its  many  advantages,  it 
would  be  well  for  companies  contemplating  selective  ser- 
vice   to    consider   the    harmonic   system    carefully. 


Maritime  Telegraph  &  Telephone  Company 

This  company  now  controls  the  Neva  Scetia  Telephone 
Company,  and  through  the  Neva  Scetia  Telephone  Company 
the  Eastern  Telephone  Company  in  Cape  Breton,  the  Valley 
Telephone  Company  from  Windsor  to  Yarmouth,  and  the 
Yarmouth  Telephone  Company.  They  also  control  the 
Telephone  Company  of  Prince  Edward  Island  and  the  cable 
from  the  Island  to  the  mainland,  and  lately  acquired  by  pur- 
chase the  control  of  the  Queens  County  Telephone  Company, 
of  Liverpool,  doing  business  in  the  Counties  of  Queens  and 
Shelburne. 


A  Large  Cable  Shipment 

The  accompanying  cut  shows  the  largest  single  ship- 
ment of  cable  ever  made  in  Canada.  This  is  the  cable  for 
use  in  the  distribution  system  of  the  City  of  Winnipeg's 
hydro-electric  development,  and  comprised  T5  drums  of  3- 
conductor  paper  insulated  lead  covered  cable  for  use  in 
13,000  volt  service,  and  has  been  tested  at  40,000  volts  for 
ten  minute-.  There  is  a  total  of  50.000  feet  of  cable  in  this 
shipment  with   a   weight  of  550,000  pounds,   and   twelve   cars 


vi'tre  rei|uired  lo  carry  it.  In  the  foreground  <<\  the  photo- 
gra|di  will  be  noticed  the  special  drum  carriage  for  deliver- 
ing the  cable  to  the  different  parts  of  the  city.  This  is  also 
said  to  be  the  rinly  carriage  of  its  kind  in  Canada,  and  is 
very   useful   for   handling  the   heavy  reels. 

This   cable    was    supplied    and   is   being   in-t,illed    by    tin- 
Canadi.-in    liriti-h    Insulated    Company,    Limited,    Montreal. 


Weston  Power-Factor  Meters 

The  practice  of  adjusting  power-factur  by  means  of 
over-excited  synchronous  machines  is  now  used  on  many 
important  systems,  and  wherever  such  regulation  is  under- 
taken it  is  necessary  to  have  some  means  of  measuring  the 
power-factor.  Since  power-factor  regulation  is  made  prim- 
arily to  save  money  by  utilizing  all  apparatus  and  circuits  to 


things  to  occupy  the  same  space  simultaneously  is  com- 
plied with  in  a  most  ingenious  way.  The  coils  are  wound 
at  the  same  time  by  a  special  machine  and  interlaced  layer 
by  layer  at  diametral  crossing  points.  At  these  crossing 
points  the  windings  are  spread  sufficiently  to  allow  the  in- 
sertion of  the  staff.  Small  curved  plates  cemented  to  the 
inside   periphery   of   the   coils   and   provided   with   holes   that 


Fig.  1 — Power-Factor  Meter 
Movement. 
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Pig.  2— Circuit  Diagram  Single-Phase  Power-Factor  Meter. 


their  lullest  extent,  accuracy  of  the  power-factor  meter  is 
of  great   economic   importance. 

The  Weston  Electrical  Instrument  Company  has  re- 
cently placed  on  the  market  a  new  form  of  power-factor 
meter,  which  constitutes  a  considerable  advance  in  the  art. 
It  is  of  the  electrodynamometer  type,  but  its  mechanical 
construction  is  new  in  every  detail.  The  general  construc- 
tion is  quite  similar  to  that  of  the  new  Weston  switchboard 
wattmeter,   recently   described   in   these   columns. 

This  new  instrument  consists  essentially  of  two  coils 
mounted  at  right  angles  to  each  other  on  the  same  staff 
and  situated  in  the  field  produced  by  a  fixed  coil,  Fig.  1. 
The  movable  system  has  no  spring  control,  but  is  perfectly 
free  to  rotate.  One  movable  coil  is  connected  across  the 
circuit;  the  fixed  coil  is  connected  in  series  with  the  same 
circuit,  while  the  second  movable  coil  is  connected  across 
a  circuit,  the  e.m.f.  of  which  is  considerably  displaced  in 
time-phase   from   that  of  the   first  circuit. 

deferring  to  Fig.  2,  which  represents  a  schematic  dia- 
gram of  the  connections  of  a  single-phase,  power-factor 
meter,  it  is  seen  that  when  the  current  in  one  of  the  movable 
coils  is  in  phase  with  that  in  the  fi.xed  coil,  the  movable 
system  will  turn  until  that  coil  is  parallel  with  the  fixed  coil; 
that  is,  until  the  two  fields  coincide.  If  the  field  produced 
by  the  fixed  coil  is  out  of  phase  with  both  the  fields  pro- 
duced in  the  movable  coils,  the  movable  system  will  take 
up  a  position  such  that  the  resultant  field,  which  is  in  time- 
phase  with  the  fixed  field  will  coincide  in  space  position 
with  the  fixed  field.  It  is  highly  essential  to  the  proper 
functioning  ol  this  type  of  instrument  that  the  movable  coils 
be  identical  in  physical  dimensions  and  placed  permanently 
and  symmetrically  in  planes  which  l)isect  each  other  at 
right   angles. 

This    seemin.i;ly    impossible    condition    (if    requiring    two 


accurately  fit  the  staff,  serve  to  centre  the  coils  and  their 
axial  position  is  permanently  maintained  by  pins  which  pass 
through  the  staff  and  engage  tiny  ears  on  the  above  men- 
tioned plates.  This  form  of  construction  is  a  great  improve- 
ment over  the  old  method  of  winding  two  separate  coils  and 
forcing   one    inside   the   other. 

Electrodynamometer      power-factor      meters      require    a 
metallic  connection  lietweeii  the  movable  coil  circuit  and  the 


Fig.  3 — Auxiliary  Box 


Fig.  4— Reactor. 


external  circuit  and  the  construction  of  leads  which  will 
introduce  no  appreciable  error  is  one  of  the  most  dilficult 
problems  in  the  constructimi  of  the  instrument.  In  the  new 
Weston  power-factor  meter  the  connections  between  the 
external  circuit  and  the  movable  coils  is  made  by  extremely 
small  spirals.  They  are  so  proportioned  as  to  be  self-sus- 
taining and  yet  exert  no  appreciable  torsional  effect:  16.000 
of  them  weigh  only  one  ounce  and  the  error  caused  by  them 
is  only  one  per  cent,  at  1-5  full  load. 

The  general  belief  has  been  thai  the  electrodynamometer 
power-factor  meter  was  inherently  unsuited  to  use  on  single- 
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pliiisc  oirciiits,  ami,  tlu'icfiirc,  il  is  inlcrcstiiiK  to  iiult  that 
lliis  iH'w  i)iiwci"-faclor  meter  may  he  used  on  single-phase 
circuits  willioul  sacrifice  of  accuracy.  This  result  is  due  part- 
ly to  the  novel  construction  of  the  nio\emeut,  and  partly  to 
the  reactor  used  in  1;he  phase-splitting  circuit.  The  reactor 
reseml)les  in  appearance  a  core-type  transformer.  The  core 
is  made  up  of  extremely  thin  laminations  of  special  steel 
having  low  hysteretic  constant  and  high  permeahility.  The 
lamination.s  are  lirmly  bolted  together  to  prevent  vibrati<jn 
and  thoroughly  insulated  so  as  to  reduce  eddy  currents  to 
the  lowest  practicable  value.  The  air  gaps,  arranged  so  as 
to  be  susceptible  of  accurate  adjustment,  are  placed  inside 
the  coils  .so  as  to  utilize  the  shielding  effect  of  the  winding 
to  prevent  the  formation  of  stray  field.  Air  gaps  outside, 
seriously  affects  the  accuracy  of  the  instrument.  These  re- 
actors have  a  negligible  temperature  error  and  the  resistance 
is   entirely   independent   of  the   load. 


Condit  Oil  Switches 

Protective  devices  occupy  the  important  position  of  con- 
trolling and  i.)rotecting  various  classes  of  generating  and 
translating  electric  machinery,  and  the  selection  of  the  pm- 


for  small  statiiHis,  and  one  for  extremely  heavy  stations, 
there  being  nothing  in  between.  The  Condit  Electrical  Man- 
ufacturing Company  have  developed  a  line  of  oil  circuit 
lireakers,  cuts  of  which  are  shown  in  this  article,  which  oc- 
cupies a  position  midway  between  those  for  small  stations 
and  those  for  extremely  large  stations.  These  oil  switches 
break"  upwards  as  do  the  oil  switches  for  the  largest  sta- 
tions, but  have  the  same  dimensions,  outward  appearance, 
and  mechanical  features  as  the  smaller  ones.  Due  to  this 
breaking  upwards  and  to  other  features  of  design,  these 
switches  are  capable  of  operating  heavy  short  circuits  on 
large  stations.  Their  guaranteed  kilowatt  capacity  is  ap- 
proximately twice  that  of  any  switch  of  similar  dimensions 
yet  put   on   the   market. 

There  is  a  particular  need  for  this  switch  for  motor 
work,  and  the  type  "LS"  shown  herewith  is  for  that  class 
of  work.  Switches  are  often  installed  on  motors  which  are 
close  to  the  generating  system,  and  unless  a  switch  of  large 
breaking  capacity  is  used,  a  short  circuit  is  likely  to  cause 
damage,  as  the  amount  of  energy  which  can  flow  through 
such  a  short   circuit  is   enormous. 

A   sectional   drawing  is  also  given   showing  some   of  the 


Fig.  1— Type  LS  Coudlt 
Switch. 


Fig.  2 — t'loss-Sectional  Detail.s  of  LS  Condit  Switch 


per  protective  device  becomes,  in  the  central  station,  whe- 
ther large  or  small,  a  matter  of  much  importance.  If  a 
device  whose  breaking  capacity  is  just  enough  to  take  care 
of  the  present  load  is  selected,  the  future  growth  of  the 
company  will  necessitate  its  replacement.  This  replace- 
ment is  a  serious  proposition,  not  only  on  account  of  the 
cost,  but  also  from  the  fact  that  larger  devices  take  up  more 
room,  and  often  generating  and  sub-stations  are  in  such 
places  that  it  is  impossible  to  get  the  necessary  increase  of 
room.  On  the  other  hand,  if  at  the  present  time  devices 
are  selected  which  will  have  an  ultimate  breaking  capacity 
large  enough  for  any  possible  increase  of  the  station,  the 
amount  of  money  invested  is  a))normal  in  relation  to  ihc 
protection  obtained,  as  the  deivces  are,  necessarily,  expensive 
for  the  amount  of  power  they  now  control,  and  the  increased 
cost  of  investment  may  run  the  ]irice  per  kilowatt  of  the 
energy   up  a  considerable  amount. 

At   the   present   time   the   protective   oil    -.witches    for   al- 
ternating   current    work    are    divided    into    two    classes — one 


details  of  construction.  It  will  be  noted  that  the  break 
takes  place  at  the  bottom  of  the  can  where  there  is  a  large 
pressure  of  oil  above  it,  that  the  oil  cans  are  extremely 
heavy,  and  that  there  is  a  large  space  above  the  oil 
to  allow  the  gases  to  expand. 

This  switch  is  made  hand  operated  and  electrically  oper- 
ated, in  ampere  capacities  as  high  as  :),000,  and  in  voltages 
as  high  as  00,000.  The  Northern  FJectric  and  Manufactur- 
ing Company,  Limited,  have  the  exclusive  agency  for  this 
ajiparatus    in    Canada. 


Ihe  Pittsburg  Transformer  Company  announce  that 
llieir  Western  Sales  .'Xgency  will  after  July  1st,  be  conduct- 
ed by  the  Delta-Star  h'Icctric  Company,  OIT-Oiil  \\  .  Jack- 
son I'.oulevard,  Chicago,  111.  The  western  agency  was  for- 
merly held  by  the  Republic  h'lectric  Company,  controlled 
by  stockholder--  of  the  Delta-Star  Klectric  Conip;iny.  The 
officers  of  the  Delta-Star  Electric  Conip.ni\-  are  II.  W. 
Voimg,    iiresidcnl,    ;ind    A.    .S,    Pearl,    secretary. 
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Canadian  Office  Opened 

riic  lidlophane  Loinpaiiy,  l.iiiiiicil.  ciiiciicd  its  Can- 
adian offices  and  stock  rooms  at  60-G2  Front  Street  West, 
Toronto,  on  June  1st,  where  they  are  carrying  a  large  and 
complete  stock  of  Holophane  glass  and  Holophane-d'Olier 
steel  reflectors  ready  for  immediate  shipment.  The  Can- 
adian company  is  under  the  direct  charge  of  its  general 
manager,  Mr.  C.  A.  Howe,  assisted  by  Mr.  H.  D.  Howe,  as 
secretary,  and  Mr.  Moi-gan'P.  Ellis,  as  sales  manager.  The 
general  manager,  Mr.  Charles  .-\.  Howe,  is  particularly  well 
known  in  electrical  circles  on  the  other  side  of  the  line, 
where  he  was  vice-president  of  the  Chicago  Electric  Club 
and  a  prominent  member  of  the  Illuminating  Engineering 
Society.  Mr.  H.  D.  Howe  has  been  identified  with  the 
Holophane  Company  for  many  years,  while  Mr.  Ellis  is 
well  known  in  the  Canadian  west,  where  he  has  represented 
the   parent   company   for   some  time. 


vious  headquarters  of  the  Wagner  Electric  Manu 
Company,  in  the  Hell  Telephone  Building,  Montreal, 
the    head(|uarters    ni   the    new   company. 


Electric  Service   Supplies  Co. 
Tlie    accompanying    cut    represents    the    fine    new    oflice 
and   factory  building  of  the   Electric   Service   Supplies   Com- 


pany at  ITth  and  Cambria  streets,  Xorth  Philadelphia.  The 
building  is  a  G-storey  monolithic  reinforced  concrete  fire- 
proof structure. 


Canadian  Wagner  Company  Formed 
The  Wagner  Electric  Manufacturing  Company,  of  Saint 
Louis,  announces  the  formation  of  the  Wagner  Electric 
Manufacturing  Company,  Limited,  of  Canada,  under  a  Do- 
minion charter,  with  a  capital  stock  of  $50,000  fully  paid.  The 
Canadian  corporation  becomes  the  exclusive  Canadian  licen- 
see under  patents  owned  and  controlled  by  the  Saint  Louis 
Company,  which  has  granted  exclusive  manufacturing  and 
sales  rights  for  the  full  output  of  the  Saint  Louis  Company. 
Mr.  .Alfred  Collyer,  who  for  many  years  has  been  a  represent- 
ative of  the  Wagner  interests  in  Canada,  and  largely  respons- 
ilile  for  the  volume  of  Wagner  business  here,  has  been  ap- 
pointed manager  of  sales  of  the  new  company.  Various  of 
the  alternating  current  apparatus  in  which  the  Wagner  Com- 
pany specialize,  including  the  new  unity  power  factor  and 
adjustable  speed  motors,  have  been  patented  in  Canada  and 
the  new  Canadian  Wagner  Company  will  proceed  to  manu- 
facture and  popularize  these  in  Canada  along  the  same  lines 
as  the  Saint  Louis  Company  does  in  the  United  States.  It 
is  expected  that  manufacture  will  begin  within  the  current 
year.  The  officers  of  the  new  company,  besides  Mr.  Collyer, 
are:  S.  M.  Dodd,  president;  W.  A.  Layman,  vice-president 
and   general   manager;   W.   S.   Thomas,   treasurer.     The   pre- 


Sangamo  Company's  Fine  Building 
We    illustrate    herewith    the    new    building    of 
..•iMio   Electric  Company  of  Springfield.   Illinois.     T 


facturing 
becomes 


the    San- 
he   build- 


ing  is   Kio   feet   x   42   feet,   two   storeys   high,   of   steel,   brick 
and    concrete    construction. 


A  New  Engineering  Firm 

The  recent  formation  of  the  consulting  engineering  lirm 
of  Woodmansee,  Davidson  &  Sessions,  with  headquarters 
in  the  First  National  Bank  Building  in  Chicago,  has  just 
been  announced.  Mr.  Fay  Woodmansee,  the  senior  partner, 
has  had  a  varied  experience  in  government  and  large  cor- 
poration work  in  various  plants  in  the  United  States.  Mr. 
C.  J.  Davidson  is  a  specialist  in  the  operation  and  manage- 
ment of  power  plants  of  various  descriptions.  Mr.  E.  O. 
Sessions  has  held  such  positions  as  construction  engineer 
for  the  General  Electric  Company  and  has  had  charge  of  the 
designing  and  construction  of  some  of  the  largest  modern 
power  plants.  Every  member  of  this  lirm  holds  a  high 
record  as  an  engineer  and  the  combination  will  doubtless 
appeal  to  the  public  as  a  particularly   strong  one. 


A   Thermometer  Invention 

A  thermometer  for  the  indication  of  exceedingly  fine  dif- 
ferences in  temperature  and  hence  termed  a  micro-thermo- 
meter, has  been  invented  by  Mr.  Louis  V.  King,  of  McGill 
University.  The  principle  underlying  the  thermometer  is 
that  variations  in  the  resistance  of  a  coil  of  wire  serve  to 
indicate  the  changes  of  temperature  "f  the  medium  in  which 
the  instrument  is  immersed.  The  coil  has  a  resistance  of 
125  ohms.  It  consists  of  250  feet  of  pure  iron,  silk  covered 
wire  wound  on  a  copper  cj'Iinder.  The  thermometer  is  spe- 
cially designed  for  the  measurement  of  temperatures  on  the 
side  of  a  vessel  and  consequently,  the  coil  of  wire  is  en- 
closed in  a  second  copper  cylinder  and  the  whole  is  made 
water    tight. 

Use  of  this  thermomter  has  been  made  in  detecting  the 
approach  of  icebergs.  Up  to  the  present  time  the  method  of 
taking  temperatures  has  been  to  lip  water  up  out  of  the  sea 
and  test  as  quickly  as  possible.  This  means  that  continuous 
measurements  cannot  be  taken.  With  the  new  invention, 
however,  by  attaching  an  instrument  similar  in  action  to 
the  oscilla.graph  a  continuous  curve  is  drawn  and  the  slight- 
est changes  in  temperature  can  he  noted.  In  this  \vay  the 
pro.ximity  of  icebergs  can  be  detected  and  accidents  avoided. 


The  Wirt  Insulating  Joint 
The  Benjamin  Electric  Manufacturing  Company,  of  To- 
ronto, has  recently  taken  over  the  Canadian  agency   for  the 
Wirt    Insulating   Joint.      This    is    a    comparatively    new    de- 
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vice.  It  is  claimed  thai  it  is  ihe  jaly  insulating  joint  ever 
made  that  has  the  strength  of  an  i.'on  pipe  coupling  and  that 
it  will  stand  a  wrench  or  torch  without  injury.  This  joint 
also  has  double  insulation.  The  above  company  i.s  also 
manufacturing  and  distributing  the  well-known  line  of 
Cutler-Hammer   push-button    specialties.      It   is   claimed   that 


these  specialties  have  the  simplest  mechanism  ever  used  in 
electric  switches  or  sockets  and  that  the  action  is  unusual- 
ly snappy  and  positive.  The  company  have  also  recently 
added  to  their  line  a  new  battery  switch  for  autoinobile  work, 
canopy  switches  for  bracket  and  fi.xture  use,  and  a  feed- 
through   switch. 


Accurate  Watt-Hour  Meters 

The  curve  shown  herewith  indicates  very  clearly  the 
high  degree  of  accuracy  now  being  obtained  by  some  of 
the  best  meter  manufacturers.     This  particular   curve   shows 
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Curve  of  Tests  on 

CHAMBERUIN  &  HOOKHAM  A.C.  WAH  HOUR  METER. 


VOLT'3  100  150  200  250 

Curve  taken  with  Constant  load  of  500  watts 
on  5  ampere.  200  volt.  50~  meter 


the  r^■^ults  of  te.sts  on  a  Chamberlain  &  Mookham  a.c.  watt- 
hour  meter,  indicating  that  a  variation  in  voltage  all  the 
way  from  100  volts  to  2jO  volts  was  only  attended  by  a 
\.2  i)er  cent,  variation  in  the  accuracy  of  tlie  reading  in- 
strument. 


Trade  Notes 
The    Westmount    City    Council    lias    authorized    the    re- 
duction  of   the   rates   for   electric   lighting   to   TJ/^    cents    per 
kw.   hour   for   a   five   year   contract.     The    rate    hitlurin    ha-. 
been  on  a  flat  scale  of  8  cents  i)er  kw.   hour 


The  Sangamo  Electric  Company,  Springlield.  Illinois, 
announce  that  after  July  first  their  Chicago  office  will  be  lo- 
cated with  the  Delta-Star  Electric  Company,  whose  presi- 
dent, Mr.  II.  \V.  Young,  is  also  manager  for  the  Sangamo 
Company. 


ed  pages  11-14  of  their  sectional  catalogue.  These  pages 
contain  a  complete  description  of  the  automatic  and  non- 
automatic  Gibbs  type  train  connectors  for  use  in  steam 
railroad    train    lighting. 


Mr.  Kichard  Lyiicli  has  been  appointed  secretary  of 
the  Montreal  Electrical  Association  in  the  place  of  the  late 
Mr.  J.  E.  McUougal,  who  was  drowned  recently  at  Cartier- 
ville.  Mr.  Lynch  is  in  the  employ  of  Messrs.  McDonald 
i.t   W'illson,  99  Drummond  street. 


The  council  of  the  Town  of  Outremont  has  adopted  a 
by-law  providing  for  a  special  loan  of  $175,000,  a  large 
portion  of  which  is  to  be  spent  in  diverting  overhead  wires 
into  the  lanes  where  this  is  practicable  and  of  placing  other 
wires  in  conduits.  The  City  of  Westmount  is  also  study- 
ing the  question  of  burying  all  the  wires  in  that  municipality. 


The  Canada  Ford  Company,  of  Montreal  and  Winnipeg, 
representing  the  Brush  Electrical  Engineering  Company, 
announce  that  their  principals  are  now  executing  in  the  steel 
turbine  department  of  their  Loughborough  works,  orders 
for  government,  municipal  and  electric  supply  apparatus,  to- 
talling in  the  neighborhood  of  17,000  kilowatts,  in  units  vary- 
from  450  up  to  H,000  kilowatts  in  size. 


The  Montreal  Electric  Company,  x^miited,  is  doing  the 
electric  wiring  for  the  Fairmount  school,  which  is  being 
enlarged  for  the  Protestant  Board  of  School  Commissioners. 
This  includes  the  electric  lighting,  the  wires  for  which  are 
carried  from  the  street  in  iron  pipe  conduits;  the  electric 
fire  alarm  bell  connections  branching  to  every  class  room 
and  the  electric  clock  connections.  Every  class  room  will 
have  its  own  clock  regulated  and  governed  by  a  master 
clock    in    the    principal's    office. 


The  Delta-Star  Electric  Comp.niy  of  Chicago  have  issu- 


Trade  Publications 

Condulet  Pocket  Reference, — a  manual  just  issued  by  the 
Crouse-Hinds  Company.  It  illustrates  and  gives  sizes  of 
all  condulets,  besides  designating  the  various  covers, 
switches,  cut-outs,  or  other  fittings  that  can  be  used  with 
each.  A  full  line  of  porcelain  receptacles,  rosettes,  and 
sockets  for  moulding  and  cleat  and  temporary  decorative  in- 
stallation  is   also   shown.      Manual   is   pocket   size. 

Cut-out  Cabinets, — catalogue  No.  i'.  issued  by  the  Colum- 
bia Metal  Box  Company  of  New  York,  descriptive  of  types 
"G,"  "P,"  and  "W"   Columbia  Type   Cabinets. 

Federal  Lock  Clamp  Bushings, — a  sheet  issued  by  the 
Federal    Sign    System,   descriptive   of  their  electric  bushings. 

Pass  &  Seymour, — a  booklet  issued  by  this  firm,  who  are 
manufacturers  of  electrical  specialties  and  porcelain  of  spe- 
cial design,  Solvay,  N.Y.  The  booklet  describes  a  number 
of  electrical  decorative  installations  wliere  the  apparatus 
was  supplied  by  this  firm. 

Despatchers  Signals — for  electric  inter-urban  railroads, 
bulletin  No.  1001,  issued  by  the  Stromberg-Carlson  Telephone 
Company.  A  well  illustrated  description  of  the  signal  sys- 
tems  a^   iiiNl;iIled    by   this   company    fi>r   iiiter-urhan   work. 

Some  Buying  Points  in  Electrical  Machinery — .Kn  illus- 
trated pamphlet  issued  by  the  l'".lectrical  Engineering  Com- 
pany, through  their  Caiiailian  otlice.  the  Canada  b'ord  Com- 
l)any,  Montreal. 

Reco  Flashers. — I'.ulletin  \o.  II.  issued  by  the  Reynolds 
I'.U-ctric  I'laslicr  Manufacturing  Company.  Chicago.  111., 
covering  suggestions  and  original  ideas  for  spectacular 
Hasher  etTects.     Well  illustrated. 

Cedar  Poles. — A  l)ooklet  issued  by  tin-  l.iiulslcy  Bros. 
I  Mtn|i;iiiy,    .Spokane,    dealers    in    rcilar   pules,    ties,    piling,    re<l 
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fir,  cross  arms,  etc.  The  booklcl.  among  otlier  things,  con- 
tains valuable  information  regarding  ofticial  specitications, 
inspection  comments,  table  for  inspectors,  an<l  infuruuition 
regarding   cross    arms. 

Automobile  Club  of  America. — A  description  of  a  test- 
ing laboratory  operated  by  thi>  club  in  New  York  City,  to 
promote  original  investigation  in  the  development  of  auto- 
mobiles. The  equipment  of  the  laboratory  is  described,  to- 
gether with  facilities  for  making  the  tests  and  the  rules 
governing:  the   tests. 

Economical  Steam  Production. — A  booklet  issued  by  the 
\'ulcan  Soot  Cleaner  Company,  of  Pittsburg,  being  a  pre- 
sentation of  soot  cleaning  as  applied  to  all  types  of  water 
tube  and  return  tubular  boilers  with  special  reference  to  the 
\'ulcan   sj'stem. 

Electric  Power  from  the  Mississippi  River. —  Bulletin  No. 
2,  issued  by  the  Mississippi  River  Power  Company,  describ- 
ing the  progress  of  their  large  development  at  Keokuk, 
Iowa. 

Resistance  to  flow  through  locomotive  water  columns. — 
Bulletin  Xo.  48,  issued  by  the  University  of  Illinois  En- 
gineering   Experimental    Station. 

Telephone  Apparatus. — Bulletin  issued  by  the  Kellogg 
Switchboard  &  Supply  Company,  covering  all  the  import- 
ant items  in  standard  telephone  work.  Each  item  is  illus- 
trated, coded  and  given  a  brief  description.  Everything  from 
binding  posts  to  pole  changers,  or  from  dry  ceils  to  a  20,- 
000  line  exchange  seems  to  have  received  consideration  in 
this  catalogue. 

Canadian  General  Electric  Company. — Condulet  talks 
No.  i;i4  and  lo.5;  also  pamphlet  "Electroeurl,"  explaining  self- 
heating  electric  curling  iron;  also  letters  208,  209,  210,  deal- 
ing respectively  with  a  keyless  socket  for  large  base  lamps, 
and   with   a   locking-type,    flush,   push    button    switch. 

Electric  Railway  Mine  Haulage  Material. — Bulletin  is- 
sued by  the  Ohio  Brass  Comp;iny,  of  Manst'ield,  C^hio. 

Steam  Hydraulic  Presses. — Catalogue  on  steam  hydrau- 
lic quick  acting,  forging  and  bending  presses,  issued  by  the 
Mesta   Machine   Company.    Pittsburg,    Pa. 

Pittsburg  Mazda  Transformers, — Bulletin  No.  1151,  is- 
sued by  the  Pittsburg  Transformer  Company,  descriptive  of 
a  new  line  of  small  low  voltage  transformers.  These  are 
adaptable  for  use  on  electric  signs,  and  in  interior  low  volt- 
age lighting. 

Pittsburg  Bell  Ringer. — Bulletin  No.  1152,  issued  by  the 
Pittsburg  Tran!.foriner  Company,  descriptive  of  transformers 
to  be  used  on  electric  bells,  thus  doing  away  with  the  use 
of   dry   batteries. 

The  Worthington  Turbine  Pump. —  Bulletin  los,  issued 
by  the  John  McDougall  Caledonian  Iron  Works  Company. 
Montreal,  descriptive  of  types  of  centrifugal  pumps,  de- 
signed for  various  heads  and  speeds,  and  built  in  any 
capacities. 

Valves  and  Steam  Specialties. — Catalogue  K.,  issued  by 
the  Ohio  Brass  Company.  Mansrteld,  Ohio.  The  Canadian 
trade  will  be  especially  interested  in  the  Ohio  gauge  cock, 
water  gauge  and  pressure  regulating  valves,  shown  on  pages 
28  to  55. 

Economic  Operation  of  Incandescent  Lamps. —  Bulletin 
17,  issued  by  the  engineering  department  of  the  National 
Electric  Lamp  Association,  discussing  the  subject  from  the 
standpoint    nf    Imth    consumer    and    central    station. 

Mazda  Incandescent  Street  Lighting. — Bulletin  Ifi,  is- 
sued by  the  engineering  department  of  the  National  Electric 
Lamp  Associatiim.  revising  former  bulletins  on  this  sul)- 
ject.  and  giving  distribution  curves  for  some  of  the  latest 
types  of  reflectors. 


Installations  in  Textile  Mills. — .\  leaflet  issued  by  the 
Ideal  Electric  Manufacturing  Company,  Mansfield,  Ohio, 
describing  the  motor  installation  in  the  mill  of  the  Mans- 
lield    Elastic   Web    Company. 

Holophane  Data  Sheets. — A  new  section  (jf  the  Holo- 
phane  catalogue  containing  data  and  results  on  actual  in- 
stallations, for  example,  a  typical  Childs'  restaurant,  in  New 
York  City.  The  results  of  exact  photometric  tests  are  tabu- 
lated   therein. 

Street  Lighting  Posts  and  Poles, — an  illustrated  cata- 
logue. No.  20,  issued  by  the  Morris  Iron  Company,  of  P'red- 
erick,  Maryland,  manufacturers  of  posts,  poles,  standards, 
brackets,   reflectors   and   specialties    for   outdoor   lighting. 

Electrical  Measurement  Instruments, — a  catalogue  is- 
sued by  Robert  W.  Paul,  London,  England,  manufacturers 
of  electrical   instruments   and   scientific  apparatus. 


Meter  Verification 

Mr.  Ormond  Higman,  chief  electrical  engineer  of  the 
Department  of  Inland  Revenue,  has  advised  the  Canadian 
Electrical  Association  that  the  Packard  Electric  Company, 
of  St.  Catharines,  have  arranged  for  the  admission  to  veri- 
fication in  Canada  of  their  type  "PK"  meter.  This  is  an 
adaptation  of  two  of  their  single  phase  type  "K"  instru- 
ments arranged  to  measure  balanced  or  unbalanced  poly- 
phase circuits,  and  is  built  for  either  3-wire  or  4-wire,  2- 
phase    or    .^-phase,    lines. 


St.  Lawrence  Flour  Mills  Installation 

The  St.  Lawrence  Flour  Mills  Company,  Montreal, 
have  approximately  1,000  h.p.  in  motor  equipment  installed. 
Power  is  obtained  from  the  Canadian  Light  &  Power  Com- 
pany at  11,000  volts,  60  cycles,  3-phase,  which  is  reduced 
by  three  kv.a.  oil-insulated,  self-cooled  transformers,  to 
2,200  volts,  at  which  voltage  one  large  700  h.p.  233  r.p.m. 
motor  operates.  This  motor  is  direct  connected  to  the 
main  shaft  and  is  a  Westinghouse  type  HP  machine,  spe- 
cially   designed   for   this    purpose. 

Three  60  kv.a.  oil-insulated,  self-cooled  transformers 
further  reduce  the  voltage  from  2,200  to  550  volts,  at  which 
the  remainder  of  the  motors  in  the  plant  operate.  These 
motors  are  Westinghouse  type  CCL.  machines  of  the  fol- 
lowing sizes  and  speeds:  one  100  h.p.,  580  r.p.m.;  one  40 
h.p.,  580  r.p.m.;  one  20  h.p.,  850  r.p.m.;  one  10  h.p.,  850 
r.p.m.;  one  10  h.p..  1120  r.p.m.;  two  5  h.p.,  1120  r.p.m.; 
two  l.j  h.p.,  1700  r.p.m..  Besides  the  above  mentioned, 
which  are  squirrel-cage  motors,  there  is  also  a  30  h.p.,  850 
r.p.m.    type    HF    Westinghouse    motor. 

The  lighting  circuit  is  taken  care  of  by  three  15  kw. 
2200/110  volt  transformers,  and  fluctuations  in  the  voltage 
are  guarded  against  by  the  use  of  a  5  kw.  automatic  induc- 
tion  regulator. 

What  is  believed  to  be  the  only  machine  of  its  kind 
operating  in  the  Dominion,  is  the  attrition  mill  driven  by 
two  type  CCL  1700  r.p.m.  motors,  running  in  opposite 
directions    and    slatted    simultaneously    from    one    starter. 

The  4-panel  Westinghouse  blue  Vermont  marble  switch- 
board is  equipped  with  the  latest  design  of  instruments  for 
the  control  of  the  above  described  apparatus,  and  presents 
a    very    handsome    appearance. 

The  motors  were  wired  for  and  ciuinected  up  by  the 
Montreal    Electric    Company.    Limited. 


618.  Electric  light  fittings,  etc.,  etc. — .'\  Lancashire  firm 
manufacturing  all  kinds  of  electric  light  fittings,  radiators, 
and  electrical  accessories,  wish  to  extend  their  business  in 
Canada. 


Berlin,  Ont. 

It  is  said  negotiations  are  proceeding 
favoral)ly  towards  tlie  acquisition  of  tlie 
francliise  of  tlie  People's  Railway  Com- 
pany by  the  Canadian  Northern  inter- 
ests, 

Blyth,  Ont. 

By-law  carried  for  electric  light.  Own- 
ers, Village  of  Blyth;  clerk,  A.  Elder, 
Blyth.  Authority  given  to  buy  electric 
light    plant    and    extend    tire    protection, 

Brandon,  Man. 

,\  nunilier  of  ornamental  live-globe 
standards    will    be    installed. 

Tenders  have  been  called  for  an  elec- 
tric pumping  equipment  of  3, 000. 000  gal. 
capacity.  Diesel  oil  engines  will  be 
used    as    the    prime    mover. 

Brockville,   Ont. 

Equipment  for  sale.  Power  plant,  (St. 
Thomas  street  Station).  Engineers, 
Laurie  &  Lamb,  Board  of  Trade  Build- 
ing, Montreal.  Complete  electric  gen- 
erating set,  consisting  of  Leonard  Peer- 
less steam  engine,  direct  connected  to 
1.50  kw.  Canadian  General  Electric  gen- 
erator, 2,300-voks,  60-cycles;  also  con- 
denser, switchboard,  steam  and  exhaust 
piping,  spare  parts  for  engine  and  set 
as  at  present  installed.  Full  particulars, 
etc.,    obtained    from    engineers. 

Edmonton,   Alta. 

This  city,  by  a  large  majority,  defeat- 
ed the  by-law  to  provide  $100,000  fo- 
rwards the  initial  development  of  the 
Grand  Rapids  on  the  Athabasca  river 
some  200  miles  north  of  here. 

The  Edmonton  city  council  has  award- 
ed the  contract  for  one  car  load  of  steel 
wheels  to  Gorman,  Clancey  &  Grindley, 
agents  for  the  United  States  Steel  Cor- 
poration. 

Farnham,  Que. 

The  corporation  of  the  town  of 
Farnham  will  be  al)le  shortly  to  take 
over  their  new  combined  hydraulic  and 
steam-driven  electric  plant.  It  is  now 
practically  complete  and  is  being  test- 
ed   prior    to    acceptance. 

Fernie,  B.C. 

Mr.  A.  C.  Stielon,  a  pulp-mill  manu- 
facturer, of  Milwaukee,  has  been  look- 
ing into  the  power  question  here  with 
a  view  to  considering  the  advisability 
of   building   a   pulj)   mill. 

Fort  Francis 

The  tight  which  has  been  in  progress 
for  some  time  between  the  town  of 
Port  I'Vances  and  the  Ontario  and 
Minnesota  Power  Company  will  be  re- 
sumed  before  the   Senate. 

Fraser  Mills,  B.C. 

The  electric  crane  operating  on  the 
wh.-irf  at  the  I'Vaser  mills  is  capable  of 
lifting  7.. 500  pfjunds  at  the  extreme  end 
of  the  10."i  feet  reach,  and  carries  :i.50,- 
000  feet  of  lumber  daily,  distributing  it 
to  and  from  all  parts  of  the  wharf  and 
loading  car  skids.  As  a  labor-saving 
apparatus  it  has  proved  that  where 
formerly  from  eight  to  ten  men  were 
required    three    now    do    the    work. 

Fredericton,   N.B. 

TlieEel  River  Power  Company,  of 
which  Hon.  H.  A.  Connell  of  Wood- 
stock, .George    McPliail      of      the    same 


place,  and  Messrs.  J(din  G.  and  Geo.  A. 
Murchie,  of  Calais,  Me.,  are  the  chief 
promoters,  have  lately  finished  the  sur- 
vey of  the  lakes  in  the  vicinity  of  Can- 
terbury and  have  also  surveyed  the  site 
for  two  dams  near  Benton.  The  work 
was  done  under  the  direction  of  Mr. 
Fred  Baird,  C.E.  It  is  the  intention 
of  the  company  to  furnish  power  in  this 
city  and  St.  Stephen,  Woodstock  and 
other  towns  and  to  establish  electric 
light  and  power  plants  in  these  towns. 
The  matter  of  starting  a  street  car  ser- 
vice in   this  city  is  also  talked   of. 

Gait,  Ont. 

The  Water  Commission  of  this  town 
propose  installing  an  electric  pumping 
system  and  are  negotiating  with  the 
I- ire  and  Light  Committee  for  a  sup- 
ply   of    Niagara    power. 

Goderich,    Ont. 

A  by-law  will  be  submitted  to  the 
ratepayers  on  August  5  to  ratify  an 
agreement  with  Mr.  John  L.  Brodie 
for  the  supply  of  32.5  horse  power  of 
electric  energy  to  the  town  at  the  rate 
of  $:U   per   horse   poyer   year. 

Guelph,   Ont. 

The  new  street  lighting  system  was 
turned  on  the  evening  of  Coronation 
day  and  gave  great  satisfaction  to  the 
citizens. 

The  Hydro-electric  Commission  pro- 
poses a  transmission  line  between 
Guelph  and  Owen  Sound  with  feeders 
to    supply    towns    by    the    way. 

Hamilton,  Ont. 

A  by-law  will  be  submitted  on  July 
25th  to  raise  $505,160  for  the  purpose 
of  hydro-electric  power  and  light  dis- 
tribution. 

Hochelaga,  Que. 

Gas  Meter.  The  Montreal  Light,  Heat 
&  Power  Co.,  of  Montreal,  will  erect  a 
gas  meter  house  at  Hochelag  ,  cost 
$7,000. 

Ingersoll,  Ont. 

For  sale — steam  and  electric  machin- 
ery. Owner,  Power  and  Light  Commis- 
sion, Ingersoll,  Ont.  Steam  and  electric 
machinery,  one  156  h.p.;  one  325  corn- 
pound  condensing  Wheelock  engine  in 
good  condition;  boiler  14  ft.  x  60  ins. 
and  12  ft.  X  48  ins.  complete  with  iron 
work  and  steam  connection;  condensers, 
heaters,  belt  tighteners,  pulleys  and 
shafting,  direct  current  electric  dyna- 
mos and  motors  from  one  to  eighty  h. 
p.  For  further  particulars  write  W.  R. 
Reynolds,  Supt.  Power  &  Light  Com- 
mission,    Ingersoll 

Kamloops,  B.C. 

.\  |)reliniinary  report  by  11.  K,  Dut- 
cher,  engineer,  has  just  been  made  to 
council  advising  the  development,  for 
both  water  and  electric  supply,  of  Paul 
Creek.  The  capacity  of  the  river  is 
about  30  foot  seconds,  which,  with  a 
430  foot  head,  is  calculated  to  develop 
1,200  h.p.  The  cstiniated  cost  is  $150,- 
000,  including  $00,000  f^r  a  gravity 
water    supply    system. 

Kcnora,  Ont. 

Mr.  Cliarles  Brent,  general  manager 
Canadian  llomestake  Mining  Company, 
is  negotiating  with  this  town  for  a  sup- 
ply  of   power.     An   nlTer   has   been    made 


him  of  :;oo  h.p.  at  $15  ami  later  l.ooo  li.p. 
at  $10,  delivered  at  tin-  town's  boundary 
line. 

Lindsay,    Ont. 

.\  by-law  will  be  submitted  to  the 
electors  choosing  between  the  purchase 
and  operation  of  the  local  electric  light 
plant  by  the  town  or  the  granting  of  a 
franchise  to  the  Electric  Power  Com- 
pany. Before  the  vote  is  submitted, 
however,  careful  data  will  be  prepared 
on  the  development  possibilities  and 
costs    of    Fenelon    I'alls, 

Martintown,   Ont. 

Negotiations  in  progress  for  new  tel- 
ephone company.  Owner,  Martintown 
Telephone  Co.  Pres.,  A.  Climgen;  sec- 
retary, Hy.  Kinloch.  Organization  of 
joint  stock  company  to  erect  and  oper- 
ate lines  in  this  locality  in  connection 
with  the  Bell  Telephone.  Steps  being 
taken   tc  secure  subscribers  to  stock. 

Millbrook 

The  Midland  Construction  Company 
are  delivering  material  at  Fraserville, 
Millbrook  and  other  places  for  the  new 
power  line  which  is  being  put  through 
from  Healy  Falls  via  Millbrook  to  Port 
Hope   by   the   Electric   Power   Company. 

Mimico,  Ont. 

The  council  has  decided  that  the  pro- 
posal to  install  and  maintain  a  plant  for 
the  use  of  Niagara  power  is  too  ex- 
pensive at  present.  A  three-year  con- 
tract has  been  made  with  the  Erindale 
Power  Company  which  operates  a  1,300 
kw.   plant   on   the   Credit    River. 

Mitchell,   Ont. 

The  distributing  static^n  will  prob- 
ably be  ready  to  use  Niagara  power 
around   the    first    of   August. 

Moncton,  N.B. 

Tb.e  Moncton  Tramways,  Electricity 
and  Gas  Company  have  received  in- 
structions from  Mr.  E.  A.  Mitchell,  the 
company's  consulting  engineer  in  Eng- 
land, to  proceed  with  the  laying  of  the 
main  pipe  line  by  direct  route  from  the 
wells  in  Albert  county  to  this  city.  The 
contractor  is  Mr.  R.  W.  Whelpley.  The 
company  propose  laying  a  pipe  line 
which  will  be  capable  of  delivering  over 
10,000,000  cubic  feet  of  gas  a  day,  thus 
anticipating  the  probable  future  re- 
quirements of  Moncton  in  the  event  of 
new  industries  being  established  here. 
Over  two  miles  of  low  pressure  main 
have  been  laid  in  the  different  streets 
of    Moncton. 

Montreal,  Que. 

Aid.  Dandnrand's  motion  to  allow 
signs  overhanging  the  sidewalks  in  this 
city   was  defeated   by   18  to  3. 

It  is  stated  that  the  Isle  au  Heron 
Development  Company  has  acquired 
the  rights  to  develop  electric  power  at 
l.achine  Rapids.  40,000  h.p.  is  spoken 
of   as    the    capacity. 

.\ction  has  been  entered  for  $7,110 
against  the  city  by  the  Montreal  Light, 
Heat  and  Power  Company,  and  the 
Montreal  Gas  Co.,  as  the  result  of  al- 
leged interference  with  the  distribution 
of  gas  through  the  city  due  to  the 
sewer  construction  on  .Slierbrooke 
street. 
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Napanee,    Ont. 

A  vote  will  be  taken  here  on  July  24 
to  authorize  an  agreement  including  the 
sale  of  the  electric  light  plant  and  the 
granting  of  a  franchise  tt)  the  Seymour 
Power    &    Electric    Company. 

Nelson,  B.C. 

Following  trouble  with  generator  Xo. 
2  of  the  city  power  house  a  new  shaft 
was  installed  by  the  Nelson  Iron 
Works.  It  is  reported  after  a  month's 
operation  that  the  machine  is  now  sat- 
isfactory. 

The  evils  of  the  flat  rate  system  are 
being  evidenced  here  since  it  is  known 
that  a  number  of  citizens  are  using  flat- 
irons  and  heating  utensils  without  noti- 
fying the  authorities.  It  has  been  de- 
cided to  place  any  such,  who  may  be 
caught,  on  meter  and  cliarge  them  a 
I'iyi    cent    rate. 

Application  for  license  for  power 
purposes.  District  Water  Commis- 
sioner, W.  F.  Teetzel;  A.  L.  McCulloch, 
mining  engineer,  Nelson,  has  made  ap- 
plication for  license  to  use  6,300  feet  of 
water  for  power  purposes  from  the 
Kootenay  Rivei^  at  Granite.  The  par- 
ties behind  the  project,  although  names 
have  not  been  disclosed,  are  understood 
to  be  strong  enough  financially  to  carry 
the  work  through.  Alternative  propo- 
sition, Mr.  McCulloch  has  also  record- 
ed a  similar  amount  of  water  at  Slocan 
Junction,    five    miles    below    Granite. 

The  smelting  companies  of  the  Koot- 
enay and  the  Boundary  districts  have 
appealed  to  the  provincial  government 
against  the  notice  given  by  the  W  est 
Kootenay  Light  &  Power  Company  of 
a  40  per  cent  advance  in  the  price  for 
power.  The  operators  declare  that  un- 
der the  new  rate  their  production  costs 
will  be  increased  to  such  an  e.xtent  that 
the  conduct  of  the  smelting  business  at 
a  fair  profit  will  be  rendered  extremely 
problematical,  while  the  advances  are 
characterized  as  beyond  reason.  Th.- 
protest  was  filed  with  *the  Provincial 
Secretary  by  Manager  Syh-ester,  of  the 
Granby  Company.  The  West  Koote- 
nay Power  and  Light  Company,  and 
other  electrical  enterprises  subsidiary 
to  that  company,  or  controlled  by  Mr. 
Lome  .-V.  Campbell,  the  managing  di- 
dector  of  that  corporation,  now  controls 
all  of  the  povk'er  marketed  in  the  dis- 
trict  mentioned. 

Niagara  Falls,   Ont. 

Work  in  progress  for  power  plant, 
$66,000.  Owner,  American  Cyanide  Co., 
Niagara  Falls,  Ont.  Electric  furnaces, 
retorts,  cranes,  conveyors.  Extension 
of  factory.  The  company  have  started 
work  on  extension.  Work  being  done 
by  day  labor. 

Orillia,    Ont. 

The  by-law  voted  on  to  raise  by  de- 
bentures eighty  thousand  dollars  for  an 
extension  of  the  electric  power  plant 
w-as  carried  by  a  vote  of  60.'{  for  and  85 
against.  This  sum  will  be  about  equally 
divided,  half  going  to  build  transmis- 
sion lines  and  install  equipment  to  carry 
power  from  the  Big  Chute,  the  other 
half  towards  a  new  power  plant. 

Tenders  are  called  for  the  construc- 
tion of  twenty  miles  of  high  tension 
transmission  line.  Specifications  in 
office  of  the  town  engineer,  Mr.  W.  K. 
Greenwood. 

Ottawa,   Ont. 

Tenders  are  being  received  by  the 
Department    of    Naval    Service    for    the 


erection  of  a  wireless  telegraph  station 
at  Tobermory,  Midland  and  Sault  Ste. 
Marie. 

The  Ottawa  &  Morrisburg  Electric 
Railway  has  now  $i;i5.000  worth  of 
stock  sold.  .-Ml  that  is  required  for  or- 
ganization purposes  is  $125,000.  so  that 
there  is  $10,000  to  the  good.  The  or- 
ganization meeting  will  be  held  at 
Morewood,  July  28,  where  the  head 
office  of  the  company  is  at  present.  It 
is  expected  that  a  very  substantial  >Vdrt 
will    be    made   this   year. 

Penticton,  B.  C. 

Tenders  called  for  installation  of  gen- 
erators. Owner,  Municipality  of  Pentic- 
ton. Engineers,  F.  H.  Latimer,  Pentic- 
ton, B.  C.  Mather,  Yuill  &  Co..  Ltd., 
429  Pender  street,  Vancouver.  Supply 
of  material  and  labor  in  connection  with 
installation  of  two  100  K.V..'\.,  3-phase, 
4.600  volt,  900  R.P.M.  alternating  cur- 
rent generators  direct  connected  to  im- 
pulse wheels  operating  at  2,04")-ft.  eflfec- 
tive  head:  pressure  pipe  line  about  one 
mile  of  10-in.  and  one  mile  of  12-in. 
pipe:  switchboards,  transformers,  me- 
ters, distribution  and  street  lighting  sys- 
tem. Plans,  etc.,  at  offices  of  engineers, 
or  may  be  seen  at  office  of  Electrical 
News.  Tenders  in  duplicate  received 
by   F.   H.   Latimer  until  8  p.m..  .-Vug.   10. 

Port  Arthur,  Ont. 

Mr.  O.  Robinson,  general  manager  of 
the  street  railway  system,  states  that 
the  power  generators  are  greatly  over- 
loaded. 

Port  Stan'ey 

It  is  said  a  by-law  will  be  submitted 
authorizing  the  expenditure  of  $10,000 
or  $12,000  for  the  purchase  of  the  local 
plant,  the  construction  of  a  transmis- 
sion line  from  St.  Thomas  and  the  in- 
stallation of  a  small  150  h.p.  sub-station. 

Portage  la   Prairie. 

W.  E.  Skinner,  electrical  engineer, 
has  submitted  a  report  to  the  city  coun- 
cil on  the  value  of  the  Central  Electric 
Company  s  property. 

Prince  Rupert,  B.C. 

Plans  have  been  prepared  and  a  by- 
law will  probably  be  submitted  asking 
the  necessary  permission  to  install  a 
combined  waterworks  and  hydro-elec- 
tric plant.  -An  is  inch  pipe  is  called 
for,  half  of  which  can  be  used  for  elec- 
tric   development    giving   about    150    kw. 

Quebec,  Que. 

.A  vigorous  campaign  looking  to  the 
installation  of  a  number  of  modern 
electric  signs  on  the  business  streets 
is  in  process. 

Regina,    Sask. 

Work  is  being  rushed  on  the  power 
house  extension  and  it  is  expected  the 
new  generator  will  be  in  readiness  for 
the    Dominion    I'air. 

Ruskin,  B.C. 

The  power  transmission  wires  of  the 
Western  Canada  Power  Company  will 
likely  reach  \'ancouvcr  in  about  two 
weeks  from  date,  and  by  the  1st  of 
September  the  company  hopes  to  be  in 
position  to  deliver  25.000  h.p.  in  elec- 
trical energy  along  the  45  mile  power 
line  between  Stave  River  development 
works  and  Vancouver.  .Vbout  500  men 
are  now  rushing  work  on  the  plant, 
and  several  train  loads  of  heavy  mach- 
inery is  being  installed.  .-\n  agree- 
ment has  been  arrived  at  between  the 
Western  Canada  Power  Company  and 
the    Great    Northern    Railway    Company 


whereby  the  former  will  have  the  use 
of  the  hitter's  right  of  way  from  Burn- 
aby  to  Vancouver  to  bring  its  power 
and  light  wires  into  the  city.  The  cur- 
rent will  be  brought  to  Burnaby  sub- 
station, which  is  now  about  completed, 
and  there  stepped  down  from  60,000 
volts  to  about  13,000,  for  transmission 
to   the   city. 

Sarnia,  Ont. 

Plans  will  lie  prepared  by  the  town 
engineer  for  the  installation  of  a  muni- 
cipal lighting  system.  Negotiations  are 
pending  for  the  purchase  of  the  Sarnia 
Gas  &  Electric  Light  Company. 

Saskatoon 

-A  by-law  has  been  passed  regulating 
the  erection  of  overhanging  signs.  The 
new  by-law  states  that  permission  must 
be  obtained  in  the  erection  of  such 
signs  from  the  electrical  superintend- 
ent, and  the  necessary  permit  taken  out 
at  a  cost  of  $1.00.  A  clause  has  also 
been  inserted  that  if  a  man  is  allowed 
to  put  up  such  a  sign  he  must  also  keep 
it  lighted  from  sunset  until  10  p.m. 
every  night.  He  must  also  keep  it  in 
shape  by  painting  it  once  every  two 
years. 

This  city  on  July  6  passed  a  by-law 
granting  a  franchise  for  the  construc- 
tion and  operation  of  a  street  railway. 
The  company  receiving  the  franchise 
was  represented  by  Mr.  H.  W.  E. 
Evans,  of  Edmonton.  Mr.  Evans'  plan 
includes  the  development  of  a  power 
plant  on  the  South  Saskatchewan  River. 
This  power  will  be  used  to  operate  the 
street  raihvay  when  built  and  the  by- 
law just  passed  also  provides  for  the 
purchase  by  the  city  for  its  own  use 
of  all  surplus  power.  The  agreement 
calls  for  the  commencement  of  the 
power  plant  within  one  month  of  the 
approval  of  the  plans  and  of  the  rail- 
way construction  within  three  months 
of  the  signing  of  the  contract.  Fran- 
chise is  for  twenty  years.  Payments  to 
the  city  increase  from  3  to  5  per  cent, 
of  the  gross  earnings  depending  on  the 
length  of  time  the  road  has  been  oper- 
ating. 

Selkirk,   Man. 

The  town  of  Selkirk  has  employed 
the  W.  E.  Skinner.  Limited,  consulting 
engineers,  in  connection  with  either 
the  installation  of  a  new  plant  or  the 
making  of  arrangements  with  the  city 
of  Winnipeg  or  the  Winnipeg  Electric 
Railway    Company    for    pow-er. 

Sherbrooke,  Que. 

Dam  construction  work  is  going 
ahead  on  the  Rock  Forest  hydro-elec- 
tric plant  of  the  city  of  Sherbrooke. 
This  is  to  be  completed  by  the  end  of 
October. 

At  a  special  meeting  of  the  share- 
holders of  the  Sherbrooke  Railway  & 
Power  Company  the  purchase  of  the 
assets  of  the  Stanstead  Electric  Com- 
patiy  and  the  Eastern  Townships  Elec- 
tric  Company  was   ratified. 

St.  John,  N.B. 

A  Toronto  concern  is  asking  lor  priv- 
ilege of  establishing  electric  power  and 
heating  plant  at  Milltown.  N.B.  Address 
town    clerk,    Milltown. 

St.   Thomas,   Ont. 

The  Hydro-electric  Commission's  ac- 
count for  June  for  402  horse  power  was 
at   the   rate  of  $.>2  per   horse   power. 

Residents  of  Yarmouth  township,  in 
the    vicinity    of   St.    Thomas,    have    peti- 
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tiiiiioil  tlie  council  to  supply  them  with 
liydro-electric  power,  and  the  council 
will  .•(■nIv  the  Commission  to  furnish 
plans   and    estimates. 

Tilsonburg,   Ont. 

1  lydrn-electric  power  was  turned  on 
by  K.  C.  Jackson,  chairman  of  the  Til- 
sonburg Hydro-electric  Commission, 
for  the  first  time  on  July  1. 

Messrs.  E.  C.  Jackson  and  George  W. 
Tillson  have  been,  by  acclamation, 
elected  commissioners  to  manage  the 
hydro-electric    power    system    here. 

Toronto,  Ont. 

The  Boston  office  of  the  Holophane 
Company,  in  charge  of  Mr.  H.  C.  Jones, 
moved  into  new  quarters  on  the  2Bth 
of  June.  The  new  address  is  No.  10 
High  street,  where  both  the  offices  and 
stockrooms  are  now  located. 

The  city's  filtration  plant  at  the  Is- 
land is  about  ready  for  a  test  but  there 
is  not  sufficient  power  to  work  the 
pumps.  Delay  in  the  supply  of  electric 
power  is  caused  by  a  failure,  on  the 
part  of  the  city  and  the  commission, 
to  agree  on  the  method  of  transmission 
across  the  narrow  strait  that  separates 
the     Island    from    the    mainland. 

Mayor  Geary.  Controller  F.  S.  Spence 
and  Corporation  Counsel  H.  R.  Dray- 
ton, recently  interviewed  Hon.  Mr. 
Pi'gsley  and  asked  that  the  city  be 
given  permission  to  carry  the  Hydro- 
electric power  wires  across  the  Western 
Cf  annel  in  order  to  provide  light  at  the 
Island  and  to  operate  the  waterworks 
plant  there.  Mr.  Pugsley  said  that  Mr. 
Hunter,  his  deputy,  had  been  much  im- 
pressed by  the  arguments  advanced  in 
favor  of  carrying  the  electric  wires  over 
the  western  channel  instead  of  under 
water.  He  said  that  he  would  take  up 
the  subject  with  Mr.  Hunter  again  at 
once,  and  would  give  an  early  reply  to 
the  request   of  the  city   of  Toronto. 

Vancouver,  B.C. 

The  Western  Canada  Power  Company 
has  filed  application  with  the  city  coun- 
cil for  permission  to  carry  its  wires 
along  certain  streets,  according  to 
agreement. 

The  Pacific  Electric  Heating  Com- 
pany, which  give  promise  of  ultimate 
large  proportions,  are  establishing 
themselves  here  and  are  nearly  ready 
for    operations. 

City  Electrician  McCrossan,  of  Van- 
couver, has  returned  from  a  month's 
leave  of  absence,  during  which  he  visit- 
ed many  of  the  leading  cities  in  the  east 
to  study  the  lighting  systems  in  use. 
During  his  absence  Mr.  W.  E.  Hughes 
was   acting  inspector. 

The  British  Columbia  Electric  Rail- 
way Company  has  entered  into  a  ten- 
year  agreement  with  the  city  council  of 
Sumas,  Washington,  just  across  the 
border  of  this  province,  to  supply  cur- 
rent for  electric  lighting.  There  is  no 
duty  to  be  paid  in  exporting  power  to 
the    United    States 

General  Manager  Henderson,  of  tlie 
Bull  River  I^'alls  Power  Company,  in 
I'ernie  district,  makes  the  welcome  an- 
nouncement that  the  company  has  now 
ample  capital  to  complete  the  installa- 
tion of  machinery  at  the  l''alls  and  to 
build  the  necessary  transmission  lines. 
Mr.  Henderson  hopes  to  be  able  to  mar- 
ket  power   within   a   year. 

The  British  (Columbia  Electric  Kail- 
way  Company  has  adopted  the  Watson 
fender — invented   and    controlled   by   W. 


T.  Watson.  Davie  street,  Vancouver,  as 
being  the  best  contrivance  on  the  mar- 
ket for  the  saving  of  life.  Over  12.1 
of  the  fenders  are  already  in  use  on 
I  he  city  cars,  and  the  company's  shops 
are  turning  them  out  as  rapidly  as  pos- 
-ihle.  The  Toronto  Street  Railway  has 
also   adopted   the    Watson    fender. 

Owing  to  the  rapid  growth  of  New 
Westminster.  the  British  Columbia 
F.lectric  Railway  has  planned  to  great- 
ly extend  their  city  service  as  soon  as 
the  new  station  is  completed,  which 
will  be  in  the  near  future.  The  im- 
provements will  include  the  extension 
of  the  service  to  Eraser  Mills,  where 
there  is  a  population  of  1,300.  Three 
lines  connect  Vancouver  with  the  Royal 
City,  on  two  of  which  there  is  an  hour- 
ly service  and  on  the  third  every  fifteen 
minutes.  The  latter  line  is  partly 
double-tracked,  and  work  on  the  last 
link  of  this  system  from  Keefer  Station 
in  Burnaby  to  New  Westminster  will 
be    comjileted    this    fall. 

Vernon,  B.C. 

The  town  of  Vernon  will  expend  $6,- 
00(1  in  extending  its  electric  light  sys- 
tem. 

Victoria,  B.C. 

New  machinery  in  the  shape  of  trans- 
formers, switchboards  and  150  arc 
street  lamps  have  arrived  in  the  city  for 
the  city  street  lighting  system.  As  soon 
as  the  machinery  is  installed  steps 
will  be  taken  to  put  up  the  lamps,  the 
positions  for  which  have  already  been 
decided   upon. 

The  citizens  of  Victoria  recently 
passed  a  by-law  authorizing  the  bor- 
rowing of  $50,000  to  cover  the  cost  of 
extending  the  city's  electric  lighting 
system  and  improvements  in  the  power 
station  to  enable  it  to  handle  the  in- 
creased power  soon  to  be  delivered  by 
the  British  Columbia  Electric  Railway 
Company.  The  power  house  better- 
ments   will    cost    $11,000. 

Walkerton,  Ont. 

The  Walkerton  Electric  Light  and 
Power  Company  propose  building  a 
dam  across  the  Saugeen  river  and  de- 
veloping the  water  fall  there  for  use  in 
this    town. 

Winnipeg,    Man. 

It  is  understood  the  Winnipeg  Rail- 
way Company  will  make  use  of  the 
city's  underground  conduits  in  the 
downtown  districts  to  carry  feed  wires 
for    the    street   railway    system. 

Yorkton,  Sask. 

\'iiw  the  new  crude-oil  engine  is  in 
operation  to  supply  this  town  with 
power  and  light  there  is  an  agitation 
for  34-hour  service.  It  is  felt  that  in- 
dustries cannot  be  obtained  without 
this  inducement  and  though  the  day 
service  may  not  immediately  pay  ex- 
penses that  the  town  will  gain  eventu- 
ally in  the  added  attractiveness  of  a 
continuous    service. 


=  MICA  = 

KENT  BROTHERS 

Miners  and  Exporters  of 

CANADIAN  AMBER  MICA 

KINGSTON,  ONT.        -        CANADA 

Write  iiR  for  your  rcquiremcntft  in  MKA 


Condensed  Department 

RATES 

Positions  Wanted  i  2  cents  a  word  and  25 
Positions  Vacant  [-cents  for  a  heading,  per  in- 
Miscellaneous.  )  sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)   per  insertion. 

.\dvertiscrs  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
ntunljer    without    extra    charge. 

Forms  close  on  the  18th  of  each  month. 

Positions  Wanted 


Electrician 

I'ractical,  theoretical  and  commercial,  open 
for  engagement ;  20  years'  experience  in  high 
tension,  over-head  and  under- ground  work ;  al- 
so designing,  erecting  and  running  power  plants; 
good  organizer  and  hustler;  first-class  refer- 
ences.     Box  208,    Electrical   News,   Toronto,   Ont. 

8-8 


Positions  Vacant 

Correspondent  Wanted 

A  London  weekly  publication  wishes  to  ar- 
range with  somebody  who  is  in  close  touch 
with  electrical  affairs  in  Canada  for  the  prompt 
and  regular  supply  of  Canaffian  electrical  news. 
II.  Alabaster,  Gatehouse  &  Company,  4  Lud- 
gate    II ill.    London,    Eng.  8-8 

Sales  Manager  Wanted 

An  electrical  manufacturing  concern  in  To- 
ronto, in  excellent  standing,  whose  business  is 
growing  rapidly,  wants  young,  capable  man, 
not  over  .SO  years  of  age,  to  take  charge  of 
office  and  assume  position  of  sales  manager. 
Only  live  ones,  not  has  beens,  need  apply.  Give 
full  [)articulars.  Strictest  confidence  promised. 
( lood  salary  for  the  right  party,  with  oppor- 
timilies  for  rapid  promotion.  Apply  Box  209 
Electrical     News,     Toronto,     Ont.  8-8 


Tenders  Wanted 


Tenders  in  duidicate  will  be  veceived  by  the 
undersigned  imtil  August  10th,  1911,  at  eight 
o'clock  p.m.,  for  tlie  supply  of  all  materials 
and  labor  in  connection  with  tlie  installation 
for  the  Municii»ality  of  Penticton,  of  two  100 
kv.a.,  three-phase^  4,600  volt,  OUO  r.p.ni.  Alter- 
nating Current  Generators,  direct  connected  to 
impulse  wheels  operating  at  2,045  ft.  effective 
hea<l ;  pressure  pipe  line  of  about  one  mile  of 
10-inch  and  one  mile  of  12-inch  pipe,  switch- 
boards, transformers,  meters,  distribution  and 
street    lighting    system. 

Plans  and  specifications  may  be  seen  at  the 
offices  of  F.  H.  Latimer,  Consulting  Engineer, 
Penticton,  B.C.  ;  Mather,  Vuill  &  Company, 
Limited,  Vancouver,  and  che  Electrical  News, 
220    King    Street    West,    Toronto,    after    July    7th. 

Tenders  shall  be  plainly  marked  "Tender  for 
Hydro-Electric  Plant,"  and  shall  be  accom- 
panied by  an  accepted  Bank  Cheque  for  five 
per  cent,  of  the  tender,  payable  to  the  Muni- 
cipality   of    Penticton,    B.C. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

F.   H.    LATIMER,   C.E., 

Penticton,    B.C. 

June    20lh,    1011. 


PROCURED  IN  ALL 
COUNTRIES    • 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


PHONI 

MAIN 

25S2 


RIDOUT  3e  MAYBEE 

103    Bay   Street 
TORONTO,        -       .       .        CANADA 
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SIEMENS 


Six  Generators,  each  8,400  h.  p.  in  Necaxa  Power  Honse,  Mexico. 
Supplied   in    1905. 


Siemens  Brothers  Dynamo  Works  Limited 

London,  England 

Head  Office  for  Canada 
Canadian    Birkbeck    Building,   TORONTO 

Foreign  Branches  of  the  Siemens   Concern 


CaU-uttii 

Bombay 

Madras 

Singapore 

Pciiang 

Soerahaya 

Pekin 

Shanghai 

Tsiugtau 

Tientsin 

Rangoon 
Bangkok 

Hankow 
Tokyo 

Hokodate 

Capetown 

Montevideo 

Moji 

Sidney 

Valparaiso 

Osaka 

Melbourne 

Santiago  de  Chile 

Chemulpo 

Toronto 

Antofagasta 

Tairen 

New  York 

Concepcion 

(^onstantinc 

pie 

Mexico 

Kio  de  Janeiro 

.fol\annosbu 

•S 

Biienos-Aiivs 
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Electrical  Supplies  and 
Construction  Material 

We  carry  a  complete  stock; 
prompt  shipments. 

A  few  of  our  specialties: 

Ironite  Drop  Wire  for  telephone  work 
Maloney  High  Efficiency  Transformers 
Connecticut  Telephones,  Condulets 
Flexible  Conduit,  Rigid  Conduit 

Write  for  No   j  Cdtiilogue 

Central  Electric  &  School  Supply  Co. 

Limited. 

36  Adelaide  St.  West,    Toronto,  Ontario 

Complete  stock  Electrical  Supplies.        Write  for  Catalogue 


The  Dewsbury  Ice  Cream 
Freezer   and   Ice   Crusher 

NO   PULLEYS   OR  BELTS 

These  machines  are  built  unusually  substantial. 
They  are  in  20  and  40  quart  sizes.  The 
40  quart  runs  fast  and  slow  on  A.C. 

Write  In-iltty   fur   Ciri  iiliii 

R.  A.   DEWSBURY 

220  N.  Morgan  St.  CHICAGO 


Prize  for  a  Safe  Electric  Miner's  Lamp 

Tilt  Uritish  Jlonic  Si.crctuiy  annuunccs  thai  in  order 
to  encourage  the  production  of  safe  and  efficient  types  of 
electric  lamps  for  miners,  a  colliery  proprietor  has  placed 
at  his  disposal  the  sum  of  £1.000  to  be  offered  as  a  prize 
fur  the  best  lamp  or  lamps  fulfilling  certain  spccilicd  re- 
iiuirements. 

The    eonditi(jn.s    of    the    coni|Jelilion    are    a.s    follows: 

(1)  The  competition  will  be  open  to  persons  of  any 
nationality. 

(2)  It  will  be  in  the  discretion  of  the  judges  to  award 
the  whole  of  the  prize  for  the  lamp  which  they  consider 
to  be  the  best,  or  to  divide  the  prize,  or  to  make  no  award 
if  no  lamp  appears  to  them  to  be  of  sufficient  merit. 

(3)  The  lamps  must  be  addressed,  care  of  Mr.  C. 
.Rhodes,    at    the    Home    Office    Testing    Station.    Kotherham. 

England,  and  must  reach  the  testing  station  not  later  than 
December  :il,  I '.Ml.  .\  sp.ire  globe  should  accompany  each 
lamp. 

The  requirements  which  should  be  fulfilled  Ijy  any  lamp.s 
suljmitted    for   competition    are   as    fonow>: 

(  1  )  The  lamp  should  be  of  sound  mechanical  con- 
struction  so   as    to   withstand    rough   usage. 

(2)  The  Jamp  should  be  of  simple  construction,  and 
easy   to   maintain   in   good   order   and   repair. 

('■'.)  The  lamp  should  be  so  constructed  as  to  render 
impossible  the  ignition  of  inflammable  gas  either  within 
or    without    the    lamp. 

(4)  The  lamp  battery  should  be  so  constructed  that 
any  liquid  which  it  may  contain  cannot  be  spilled  when  the 
lamp  is  in  use,  and  means  should  be  provided  for  dealing 
with   any   gas   which   may   be   generated   by   the   battery. 

(o)  The  materials  used  and  the  construction  should 
be  such  that  metals  and  other  parts  will  not  be  liable  to 
deterioration  by  corrosion  as  a  result  of  the  action  of  the 
electrolyte,   etc..   used  in   the   battery. 

(6)  The  lamp  should  be  effectively  locked,  so  that  it 
cannot    be    opened   without    detection. 

(7)  The  lamp  should  be  capable  of  giving  not  less  than 
two  candlepower  continuously  for  a  period  of  not  less  than 
ten  hours. 

(8)  The  light  should  be  well  distributed  outside  the 
lamp.  A  movable  reflector  to  concentrate  or  to  shield  the 
light   may   be  provided. 

In  addition  to  the  above  requirements  regard  will  be 
paid  to  (a)  the  first  cost  of  the  lamp,  (b)  the  cost  of  main- 
tenance, (c)  convenience  in  handling,  and  (d)  the  weight 
of  the   lamp   when   charged   and  ready   for  use. 


Longueuil  Lighting  and  Waterworks  Plant 

The  Longueuil  lighting  and  waterworks  jdant,  which 
is  electrically  run  with  power  supplied  by  the  Montreal 
Light,  Heat  &  Power  Company,  with  reserve  steam  power 
in  case  of  emergency  is  in  operation  and  ready  for  accept- 
ance by  the  civic  authorities.  This  town  is  being  lighted 
by  high  efficiency  incandescent  bulbs.  This  town  is  now 
said  to  be  the  best  lighted  town  in  Canada,  the  claim  be- 
ing made  that  with  a  large  number  of  incandescent  bulbs 
installed  about  eighteen  feet  above  the  ground  and  near 
the  sidewalks  an  evener  li.ght  is  obtained  than  that  given 
by  arc  lamjis.  This  system  also  avoids  the  shadows  cast 
by  .arc  lamps.  There  are  no  carbons  to  be  reijlaced  every 
day,  no  transformers,  as  the  street  lights  are  on  the  'same 
circuit  and  carry  the  same  current  as  the  house  lighting. 
Practically  the  only  repairs  required  arc  occasional  new 
liullis  ,is  ihey  get  broken  or  burn  out.  These  globes  last 
from    l,;i()(l    t(.j    I. .ion    hours    so    that    this   is   a   small    item. 
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Central  Station  Aggressiveness 

It  is  a  matter  of  frequent  remark  that  the  average 
central  station  manager  is  not  sufficiently  aggressive  in 
pushing  the  sale  of  such  electrical  appliances  as  will  mean 
the  levelling  up  of  his  load  with  its  consequent  increase 
in  revenue.  It  is  true  that  special  rates  are  frequently 
given  at  ofif-peak  hours  and  the  customers  are  occasionally 
'nagged'  at  for  not  using  more  current  and  modern  appli- 
ances, but  in  what  is  probably  a  majority  of  the  cases  the 
company  sits  down  and  waits,  half  fearing  that  some 
wide-awake  customer  will  crop  up  necessitating  the  ex- 
l)enditure  of  a  little  more  capital.  Quite  a  number  of  com- 
panies have  recently  adopted  the  plan  of  opening  show 
and  demonstration  rooms  where  the  modern  electrical 
household  conveniences  may  be  shown  in  action.  The  prob- 
lem however  met  by  the  central  stations  is  not  in  con- 
vincing their  customers  of  the  convenience,  the  aesthetic 
lu.xurious  value  of  electrical  appliances  in  general  but  in 
convincing  them  that  they  NEED  these  articles  in  tlieir 
homes    and    l)usiness. 

Now  the  proper  appreciation  of  an  electrical  iron  or 
fail  IT  cither  similar  article  does  not  often  result  from  a 
^ingle  (Icnionstration.  A  certain  enterprising  and  success- 
ful manager  in  a  small  Ontario  town  has  gone  the  demon-' 
stration  idea  one  better  and  instead  of  keeping  his  stock 
of  electrical  necessaries  exhibited  in  a  dusty  window  lie 
has  placed  ihcni  all.  his  irons,  his  fans,  his  toasters,  his 
percolators,  elc.  with  ihe  excciition  of  a  single  sample  in 
each  case  among  his  most  likely  customers.  For  ex- 
ample,   he    goes    into    a    stuffy    office    on    one    of    these    hot 


.\ugust  days  carrying  a  cool  looking  electric  fan  with  the 
remark  "1  thought  you  would  like  to  borrow  one  of  my 
f.ins  to  put  you  through  this  hot  spell.  You  are  very  welcome 
111  use  it  until  a  customer  comes  along."  The  result  in 
nine  times  out  of  ten  is  that  the  need  of  this  fan  so 
grows  on  llie  customer  that  when  it  is  called  for  he  says 
"Well,  can't  you  leave  this  one  with  me.  I  find  it  a  great 
help  in  my  work  and  would  like  to  buy  it."  Similarly 
the  housewife  on  ironing  day,  the  hostess  before  her  lit- 
tle teas  and  so  one  down  the  line,  are  all  approached  at 
Ihe  opportune  moment.  It  is  the  manager's  business  to 
know  that  moment,  and  take  advantage  of  it,  and  when  he 
does  the  results  are  nearly  always  the  same.  Make  your 
customers  acquainted  with  the  value  of  your  wares  by 
actual  and  continued  use  and  the  supposed  luxury  quickly 
becomes    a    valued    necessity. 


Canadian  Section  of  the  Electro-Technical 
Commission 

.\  meeting  of  the  Canadian  Committee  of  the  Electro- 
Technical  Commission  was  held  at  the  Electrical  Stand- 
ards Lab'oratory,  Ottawa,  on  Thursday,  July  2Tth,  at  which 
were  present  Professor  Herdt,  in  the  chair;  Professor  L.  W. 
Gill.  Mr.  Ormond  Higman  and  Mr.  .\.  B.  Lambe.  The  first 
business  was  the  election  of  Mr.  A.  B.  Lambe  as  secretary. 
Mr.  J.  L.  Stiver  finding  it  iinpossible  to  continue  in  the 
office  owing  to   his  removal  to  Toronto. 

Considerable  discussion  then  took  place  regarding  the 
finances  of  the  committee.  Up  to  the  present  the  Dominion 
Government  has  borne  all  outlays,  and  will  continue  as  far 
as  is  known  at  present  to  be  responsible  for  the  yearly  fee 
of  $250.  which  is  paid  by  the  Canadian  committee,  in  com- 
con  with  all  the  other  branches,  to  the  central  office  in 
London,  England.  The  government,  though,  does  not  feel 
that  it  can  appropriate  more  than  that  amount  to  this  work, 
and  in  view  of  this,  and  of  the  fact  that  the  work  of  the 
committee  is  of  great\  value  to  the  electrical  industry 
throughout  Canada,  it  was  decided  to  communicate  with 
the  principal  electrical  manufacturers  in  Canada,  the  Can- 
adian Society  of  Civil  Engineers,  and  the  Canadian  Elec- 
trical Association,  in  an  effort  to  obtain  financial  assistance 
for   the   Committee. 

This  assistance  is  more  especially  necessary  at  the 
present  time,  as  without  it  Canada  cannot  be  represented 
at  the  forthcoming  General  Conference  at  Turin,  Italy,  a 
state  of  aflfairs  which  the  Committee  feels  would  be  very 
deplorable,  particularly  as  almost  every  other  member 
country   has  arranged   to   be   represented. 

Up  to  date  the  Committee  has  to  acknowledge  three 
very  kind  subscriptions  of  $100  each  from  the  Canadian 
General  Electric  Company,  the  Canadian  Westinghouse 
Company,  and  the  Canadian  Society  of  Civil  Engineers,  and 
so  at  the  present  writing  it  has  every  hope  of  being  able  to 
send  a  delegate  to  Turin. 

The  question  of  membership  to  the  Canadian  Committee 
was  also  discussed,  as  owing  to  some  removals  which  have 
taken  place  since  the  Committee  was  organized,  its  mem- 
bership is  not  as  representative  as  it  should  be  in  the  best 
interests  of  all  concerned.  The  secretary  was  therefore  in- 
structed to  arrange,  if  possible,  for  members  to  be  added 
from  the  .Mlis-Chalmcrs-Bullock  Company,  the  Canadian 
Crocker-Wheeler  Company,  the  Canadian  General  Electric 
Company,  the  Canadian  Society  of  Civil  Engineers,  and  the 
Packard  Electric  Company.  As  a  result  Mr.  James  Kynoch. 
ilie  Chief  Engineer  of  the  Canadian  tjcneral  Electric  (."om- 
pany.  has  been  nominated  to  membership,  and  other  addi- 
tions are  expected  shortly.  The  Committee  now  stands  as 
fi>llows:  Prof,  Herdt  (Chairman),  Can.  Elect.  .Association; 
I'rof.    Barnes,    McGill    University;    Mr.    W.    A.    Duff,    Can. 
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Westinghouse  Company;  Prof.  Gill,  Queen's  University; 
Mr.  Higman,  Dominion  Government;  Prof.  Rosebrugh,  To- 
ronto University;  Mr.  J.  J.  Wright,  Toronto  Electric  Light, 
Toronto,  and  Mr.  A.  B,  Lambc  (Secretary)  Dominion  Gov- 
ernment. 

The  Conimitlee  then  discussed  the  various  reports  which 
are  to  be  laid  before  the  Turin  Conference,  in  order  to  be 
in  a  position  to  promptly  formulate  its  instructions  to  the 
Canadian  delegate,  should  one  be  appointed.  The  prin- 
ciple of  these  reports  deals  with  a  universal  equation  for 
Ohm's  law;  the  standardization  of  symbols  for  current, 
voltage,  etc.,  so  that  I  will  represent  current,  R  resistance, 
etc.,  the  world  over;  a  standard  vector  representation  for 
lagging  and  leading  currents,  and  a  list  of  electrical  mach- 
inery terms. 

The  next  meeting  will  be  held  as  soon  as  the  Commit- 
tee is  in  a  position  to  decide  the  question  of  representation 
at  Turin. 


Conservation  Commission  Report 

The  second  report  of  the  Cominission  of  Co'iservation 
of  Canada  is  just  to  hand.  At  the  first  annua!  meeting 
of  the  committee  on  waters  and  water-powers  it  was  re- 
commended that  steps  be  taken  to  obtain  and  tabulate  com- 
plete information  on  the  subject  of  the  waterways  of 
Canada  and  to  supple'ment  that  information  by  examina- 
tion and  inspection;  also  that  this  information  include 
statements  of  the  development  of  powers  which  have  taken 
place,  their  scope  and  market,  the  amount  used  by  the 
public  and  the  prices  charged.  At  the  same  meeting  the 
committee  declared  by  resolution  that  in  future  there  should 
be  no  unconditional  titles  given  to  water  powers  but  that 
every  grant  or  lease  of  such  powers  should  be  subject  to 
development  within  a  specified  time,  should  be  subject  to 
public  regulation  of  rates  and  to  a  rental  with  power  to 
revise   the   same   at   given   periods. 

In  accordance  with  these  resolutions  steps  have  been 
taken  during  the  past  year  to  collect  information.  Mr. 
Denis  the  engineer  of  the  Commission  has  covered  Quebec 
and  the  Maritime  Provinces  working  with  the  district  en- 
gineers of  the  Public  Works  Department,  resulting  in  a  re- 
port containing  all  available  information  respecting  the 
water  powers  of  Quebec.  The  Maritime  Provinces  about 
which  little  was  known  in  respect  to  water  powers  is  being 
covered  more  fully  by  Mr.  A.  V.  White,  by  whom  a  report 
will  be  prepared  for  publication  in  the  near  future.  Before 
leaving  for  the  east  Mr.  White  had  spent  nearly  a  year  on 
the  water  powers  of  Ontario  and  a  comprehensive  report  giv- 
ing all  available  information  about  that  province  is  the 
result. 

The  secretary  of  the  commission,  Mr.  James  White, 
was  detailed  to  procure  whatever  information  was  to  be 
had  regarding  the  water  powers  of  Western  Canada.  Here 
of  course,  much  less  authoritative  information  can  be  ob- 
tained but  whatever  Mr.  White  was  able  to  procure  will 
be  included  in  the  report  soon  to  be  issued  and  which  will 
cover  all  the  provinces  of  the  Dominion. 

During  the  past  year  the  usefulness  of  the  Commission 
has  demonstrated  itself  time  and  again  in  valuable  ideas 
and  opinions  that  have  been  rendered  on  various  projects 
or  pieces  of  legislation  in  the  Dominion,  .^mong  these  are 
included  the  following  projects: — 

f1)  Damming  the  St.  Lawrence — a  scheme  proposed  Ijy 
a  group  of  American  capitalists  for  damming  the  St.  Law- 
rence river  at  the  Long  Sault  Rapids  near  Cornwall.  This 
scheme  was  strenuously  opposed  by  the  Commission  and 
was  finally  laid  over.  It  was  also  defeated  in  the  United 
States  Congress. 

(2)    The    St.    Lawrence    Power    Ik    Transmission    Com- 


pany— the  incorporators  were  evidently  the  same  as  those 
behind  the  scheme  for  damming  the  St.  Lawrence.  In 
this  case  the  Dominion  Parliament,  under  pressure  from 
the  Commission,  amended  the  bill  so  that  the  company 
could  neither  acquire  water-powers,  generate  electricity  nor 
export  it. 

(3)  International  Waterways  Canal  &  Construction 
Company — the  incorporators  in  this  case  practically  asked 
for  entire  control  over  the  waterways,  and  the  water  powers 
thereon,  from  Lake  Superior  to  the  head  waters  of  the 
Saskatchewan  River.  As  the  whole  scheme  seemed  to  be 
merely  a  cloaked  attempt  to  monopolize  the  water  powers 
along  the  route  of  the  proposed  canal  it  was  strenuously 
opposed  by  the  Conservation  Commission  and  finally  the 
bill  was  thrown  out. 

(4)  Nelson  River  Railway  Company — a  bill  to  incor- 
porate a  company  to  build  a  railway  from  the  northern  ex- 
tremity of  Lake  Winnipeg,  and  in  its  original  form  would 
have  conferred  extensive  water  power  rights,  including  the 
acquiring  of  the  Grand  Rapids  on  the  Saskatchewan  River. 
At  the  instance  of  the  Commission  the  bill  as  passed  allows 
the  company  to  acquire  (not  expropriate)  and  develop 
water-powers  on  the  Nelson  and  Saskatchewan  Rivers  only 
if  these  are  necessary  for  the  purposes  of  its  undertakings. 
It  may  sell  its  surplus  power,  but  the  rates  must  be  ap- 
proved  by   the    Board    of   Railway    Commissioners. 

(5)  The  Nipigon  &  Albany  Canal  &  Transportation 
Company — Though  the  ostensible  purpose  of  this  com- 
pany was  to  construct  a  canal  from  Nipigon  Bay  on  Lake 
Superior,  via  Lake  Nipigon  to  the  Albany  River,  and  from 
there  to  James  Bay,  in  reality  the  bill  contained  clauses 
which  might  have  alienated  the  water  powers  of  the  Nipi- 
gon, Ombabika,  Ogoki,  and  Albany  Rivers.  Owing  to  op- 
position  the   bill  was   not  reported. 

(6)  Export  of  power  at  Fort  Francis — at  this  point  the 
generating  company  asked  for  power  to  export  6,000  horse 
power  out  of  7,000  horse  power  said  to  be  developed  on 
the  Canadian  side.  The  Commission  of  Conservation  re- 
ported on  the  matter  with  the  result  that  the  Government 
subsequently  sanctioned  the  issue  of  a  license,  valid  for 
on  year  only,  permitting  the  company  to  export  one-half 
of   the   power   developed   on   the    Canadian   side. 

The  members  of  the  committee  on  water  and  water 
powers,  to  whom  the  thanks  of  the  Dominion  of  Canada 
are  due  for  the  excellence  of  their  work  during  the  past 
year,  are  Mr.  F.  D.  Monk,  chairman;  Hon.  Jules  Allard, 
Hon.  Frank  Cochrane,  Hon.  W.  C.  H.  Grimmer,  Mr.  C.  A. 
McCool,  Hon.  W.  R.  Ross.  The  chairman  of  the  Commis- 
sion is  Hon.  Clifford  Sifton,  who  has  recently  expressed 
his  generous  determination  to  retire  permanently  from  poli- 
tics and  devote  the  remainder  of  his  life  to  the  conserva- 
tion  of   Canada's   varied   and   immense   resources. 


Operating  Experience  on  100,000  Volt 
Transmission  Lines 

At  the  recent  annual  convention  of  the  .'\merican  In- 
stitute of  Electrical  Engineers  held  in  Chicago,  reports  were 
presented  on  four  of  the  half  dozen  high  tension  trans- 
mission systems  at  present  in  operation  in  America.  These 
dealt  with  the  Great  Western  Power  Company,  Southern 
I^ower  Company,  the  Great  Falls  Power  Company  and 
the  Central  Colorado  Power  Company,  all  oper- 
;iling  at  100,000  volts  or  a  little  above  that  mark. 
The  reports  of  the  experiences  with  all  of  these  lines  is 
interesting  in  that  tlu-y  indicated  that  the  operation  on  high 
voltage  lines  does  not  seem  to  be  attended  with  any 
greater  difficulties  than  attend  40,000  or  ."iO.OOO  volt  sys- 
tems. 

The    Great    Western    Power    Company    operates    about 
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155  miles  of  transmission  line.  The  nominal  voltage  is 
100,000  at  00  cycles.  Double  circuit,  steel  towers  are  used 
throughout.  The  high  tension  sides  of  all  the  transform- 
ers are  delta  connected.  There  is  no  grounded  connection 
except  through  the  electrolytic  lightning  arresters.  One 
ground  wire  is  carried  along  the  apex  of  the  tower  for 
lightning  protection;  this  is  grounded  at  every  tower.  This 
company  has  never  had  any  lightning  experience,  for  the 
reason  that  there  have  been  no  lightning  storms  in  that 
vicinity  since  the  lines  have  been  in  operation.  The 
charging  current  on  this  line  is  somewhere  between  4000 
and  7000'  kv.a  and  it  is  recommended  that  on  a  line  of  this 
sort  each  generating  unit  should  have  a  capacity  at  least 
equal  to  the  chaiging  current  on  one  line.  In  the  Great  West- 
ern Power  Company's  plant  nothing  less  than  10,000  kw. 
generators  are  used.  There  is  no  appreciable  corona  ef- 
fect on  the  line.  Suspension  insulators  are  used,  only 
three  or  four  of  which  have  broken  down  during  a  full 
year's  operation  of  the  lines,  and  this  may  have  been  due 
to   mechanical    defects. 

The  Southern  Power  Company's  line  is  also  operated 
at  100,000  volts.  Double  circuit  towers  are  used.  Three 
overhead  ground  wires  are  installed,  one  from  peak  to 
peak,  one  on  each  side  of  the  tower.  This  company  has 
experienced  frequent  lightning  storms,  but  the  100,000 
voltage  lines  have  withstood  the  lightning  effects  better 
than  the  lower  voltage  lines  of  the  same  company.  On  one 
part  of  their  system  96j4  miles  long  there'  have  been  8  shut- 
downs totalling  38  minutes  due  to  lightning.  On  another 
part  of  their  line  161  miles  -long  there  have  been  14  shut- 
downs totalling  59  minutes.  These  figures  cover  approx- 
imately 18  months'  continuous  operation.  Wind  has  caus- 
ed no  trouble  whatever  on  the  line,  and  no  corona  effects 
to  speak  of  have  been  observed.  No  trouble  is  noticed 
due  to  corrosion  at  the  tower  footings.  In  the  matter  of 
voltage  regulation  there  is  no  more  difficulty  with  the  100,- 
000  voltage  line  than  with  their  44,000  voltage  line.  Step- 
up  transformers  are  delta  connected  on  the  44,000  volt- 
age side,  star  connected  on  100.000  voltage  side  with  neu- 
tral ground. 

The  Great  Falls  Power  operates  a  total  of  283  miles 
of  line  at  100,000  volts.  Over  part  of  this  distance  two 
separate  single  circuit  tower  lines  are  strung.  All  trans- 
formers on  the  system  are  delta  connected  and  give  good 
satisfaction.  Two  ground  wires  are  used,  clamped  to  the 
steel  towers  and  thus  grounded  at  every  tower,  as  the 
tower  legs  extend  .six  feet  in  the  earth  and  terminate  in 
flat  steel  footings.  Several  lightning  storms  have  been 
experienced  but  no  shut-downs  have  been  occasioned  from 
this  cause  and  only  mild  discharges  have  taken  place  over 
the  arresters.  Up  to  the  present  time  there  has  not 
been  a  single  insulator  failure.  No  difficulty  has  been  ex- 
perienced from  the  swinging  of  the  wires  in  the  winds. 
The  maximum  deflection  observed  to  date  has  not  been 
over  30  degrees.  In  this  connection  it  is  noted  that  a 
considerable  deflection  is  observed  in  insulators  which  are 
located  between  a  long  span  and  a  short  span  due  to 
changes  in  temperature.  The  tension  in  a  short  span  var- 
ies more  with  changes  in  temperature  than  does  the  ten- 
sion in  a  long  span,  consequently  during  cold  weather  the 
insulators  deflect  along  the  line  toward  the  short  span 
while  in  hot  weather  the  deflection  is  in  the  opposite  di- 
rection. It  is  recommended  that  a  wire  clamp  should  be 
employed  with  a  long  bearing  surface  on  the  wire  and  a 
relatively  short  distance  between  the  wire  and  the  hinged 
point  which  separates  the  clamp,  as  this  form  of  clamp 
will  prevent  a  sharp  point  in  the  wire  if  the  insulator 
stands  at  either  extreme  of  its  swing.  This  plant  is  fully 
loaded  with  an  induction  motor  load  and  the  lagging  cur- 
rent  taken   by   the   induction   motors   so   nearly   balances   the 


charging  current  of  the  line  that  the  power  factor  of  the 
plant  averages  09  per ^  cent.  Electrolytic  lightning  arrest- 
ers  are   used   at   both   ends   of   the   line   and  in   the   middle. 

When  the  line  of  The  Great  Falls  Power  Company 
was  first  put  in,  corona  effects  were  plainly  visible  on 
every  live  part  of  the  system.  These  effects  became  less 
and  less  however,  and  entirely  disappeared  after  about 
three  weeks  operation.  The  inference  is  that  this  dis- 
charge took  place  from  points  caused  by  rough  handling 
or  otherwise  and  that  these  points  gradually  wore  off  or 
l>urned  off  leaving  the  surface  of  the  wire  smooth. 

With  reference  to  the  voltage  variation  along  the  line 
of  the  Great  Falls  Power  Company  it  is  stated  that  at  no 
load  there  is  a  3.5  per  cent,  rise  in  voltage.  With  a  load 
of  15,000  kw.  (capacity  of  the  plant  is  21,000  kw.)  at  85  per 
cent,  power-factor,  on  the  two  lines  the  drop  in  voltage 
is  7  per  cent.  With  all  of  the  load  on  one  line  the  voltage 
drop  is  17.5  per  cent.  The  opinion  was  expressed  that  the 
operation  of  a  100,000  voltage  system  is  no  more  diffi- 
cult than  a  50,000  voltage  system  and  that  indeed  the  ex- 
tra high  insulation  often  prevented  break-downs  due  to 
lightning  and  surges  which  would  cause  trouble  on  a  lower 
voltage   'ine. 

The  Central  Colorado  Company  had  experienced  10  in- 
terruptions from  63  lightning  storms  on  the  high  tensjon 
lines.  The  13,000  volt  circuits  gave  more  trouble  than  the 
high  pressure  lines.  Owing  to  peculiar  wind  conditions  it 
had  been  found  necessary  to  increase  the  spacing  of  conduc- 
tors at  one  point.  No  difficulty  experienced  with  high- 
tension  switches  and  early  trouble  with  h.t.  bushings  and 
terminals   has   been   eliminated. 

Judging  from  the  results  of  the  operation  of  these  lines 
not  less  than  from  the  successful  operation  of  our  own  still 
higher  voltage  line  in  Ontario,  it  is  pretty  clearly  proven  that 
the  difliculties  feared  owing  to  the  gradual  increase  of 
transmission  voltage  are  not  proving  formidable.  Indeed, 
the  reverse  rather  would  seem  to  be  the  case,  for  in  eacli 
of  the  reports  mentioned  above  it  was  stated  that  some 
of  the  difficulties  experienced  with  the  lower  line  did  not 
appear  at  the  higher  pressure  and  we  understand  the  op- 
eration of  the  Ontario  line  has  been  so  successful  as  to 
justify  the  engineers  of  the  Hydro-Electric  Commission  in 
considering  the  feasibility  of  a  still  further  increase  in 
transniission  voltage  on  some  of  the  lines  planned  for  con- 
struction in  the  near  future. 


Canada  Year  Book  1910 

The  Canada  year  book  for  1910,  issued  by  the  Do- 
minion Government,  is  just  to  hand  and  contains  some  in- 
teresting information  with  regard  to  electrical  matters  in 
Canada    during   the   past   year. 

There  are  7  telegraph  companies  doing  business  in 
Canada,  the  Great  North  Western  Company,  with  11,134 
miles  of  line,  the  Canadian  Pacific  Railway  Company,  with 
12,257  miles  of  line,  the  Western  Union  with  2,639  miles, 
Temiskaniing  an^  Northern  Ontario  Railway  263  miles, 
.*\Igoma  Central  Railwaj'  130  miles.  Grand  Trunk  Pacific 
Railway  1,699  miles,  the  North  .American  Telegraph  Coni- 
l)any  605  miles;  total,   28,729  miles. 

The  electric  railway  mileage  totals  1,049  miles.  The 
capital  expended  in  Canadian  electric  railways  totals  $102,- 
000,000.  The  yearly  earnings  are  $17,000,000  of  which  op- 
erating expenses   take   $10,000,000. 

The  number  of  electric  light  companies  registered  un- 
der the  electrical  inspection  act  during  the  year  ending 
March  31,   1910,   totalled  398. 


The   Chatham,    Wallaceburg   &   Lake    Erie   Railway   Co. 
have    i)urchascd    another    Westinghouse    electric    locomotive. 
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Electricity  in  the  Modern   Home 

(lilt  of  the  most  interesting  and  instructive  exhibits 
;il  the  Canadian  Industrial  Exposition  which  recently  closed 
in  Winnipeg,  and  one  of  particular  interest  to  ladies  and 
central  station  men,  was  the  bungalow,  "Home  Sweet 
Home,"  wherein  the  City  Light  and  Power  Department 
demonstrated  the  many  useful  and  artistic  ways  in  which 
electricity   conies    to    the   aid   of   the    modern    housewife. 

The  bungalow  comprised  a  kitchen,  dining  room,  hall, 
living  room  and  boudoir  complete,  every  detail  of  which 
spoUe  comfort  and  unusual  artistic  taste.  It  was  in  e\ery 
way  a  model  modern  home,  from  the  dainty  boudoir,  with 
its  cheery  electric  grate,  and  the  many  electrical  toilet  ap- 
pliances, to  the  thoroughly  equipped  electrical  kitchen, 
where  the  latest  cooking,  ironing  and  washing  appliances 
were  given  practical  demonstration  before  the  large  and 
intensely  interested  crowds.  In  addition  to  the  standard 
sized  cooking  utensils,  there  was  brought  from  Chicago  a 
special  range  weighing  over  two  thousand  pounds.  This 
had  a  large  bi"oiler  attachment,  where  the  milk  fed  chickens 
were  cooked  for  the  banquet  served  at  the  close  of  the 
Exposition. 

Adjoining  the  kitchen  was  the  dining  room,  pleasantly 
lighted  by  the  soft  yellow  light  from  candelabra,  while  on 
the  sideboard  was  the  quiet  fan,  the  electric  chafing  dish, 
the  toaster  and  percolator,  and  for  the  baby,  an  electrically 
heated   nursing  bottle. 

The  living  room  across  the  hall  from  the  dining  room 
with  its  comfortable  chairs  and  furnishings,  and  the  soft 
light   and   cosy   grate   for   the   cool   evenings,   was   an   almost 
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Elcetrical   I'^xhiliit,  CaiKuliaii  National   lOxliibit  ion, 
Winnipeg. 

irresistible  attraction  for  llie  tired  business  man.  Tin- 
electric  cigar  lighter  saved  the  dirt  and  danger  of  matches, 
and  for  the  children  there  was  a  corn  popper.  .\n  elec- 
trical  piano   provided    further   entertainment. 

'J'hat  the  exhibit  was  a  complete  success  was  proven  by 
the  attendance  and  the  questions  asked.  On  Citizens'  Day 
over  10.000  people  visited  the  house,  and  few  went  away 
without  asking  questions.  A  daily  bulletin  was  published 
and  five  thousand  copies  were  distributed  on  Citizens'  Day 
alone.     This   bulletin    gave   the   cost   of   llie    m.ijurity    r.f   the 


furnishings    and    appliances    in    the    house,    and    proved    ex- 
cellent  advertising   for   the   city's   new   power    department. 

The  la^l  night  of  the  Exposition  the  Mayor,  the  con- 
ircdlers  and  the  menibtrs  of  the  council  were  guests  of 
Mr.  and  Mrs.  Kossman  at  the  first  electrically  cooked  din- 
ner served  in  Winnipeg.  This  was  prepared  in  the  model 
kitchen,  and  was  a  complete  success  from  every  point  of 
view.       .\fter    the    dinner,    a    menu    of    which    is    repr(jduced 


The  Modern  Boudoir,  Industrial  Exhibition,  Winnipeg. 

herewith,  the  guests  were  entertained  by  music  an<l  imper- 
sonations by  the  members  of  the  power  department,  all  of 
whom   contributed   to  the   success  of  the  exhibit. 

MENU 

Punch 

Grape    Fruit 

Maraschino 

Bouillon 

French   Rolls 

....     Celery  Kailislies  Olives  Onions  Iteets    .... 

Salted  .Mmonds 

White  Fish  Parsley  Sauce 

Milk   Fed  Chicken 

Creanieil    Potatoes  .'Vsparagus  French    Peas 

Lemon  Sherbet 

Combination  Salad 

Fruit    in   Season 

Cake  Ice  Cream 

lion   Pons 

Toasted    Crackers  Roquefort    Cheese 

Coffee 

"Partagas"  Cigars  Cigarettes 

Mints 

To  Mrs.  Kossman  and  Messrs.  Mitchell  and  Lockhart, 
of  the  power  department,  belong  the  larger  share  of  the 
credit    for    the    success    of    the    demonstration. 


The  Proper  Treatment  of  Victims  of 
Electric  Accidents 

It  is  a  fact  not  loo  well  known  that  invaluable  assist- 
ance can  be  given  those  injured  by  electric  shocks  in  much 
the  same  way  as  assistance  is  given  an  individual  who  has 
been  some  time  in  the  water.  Just  as  many  cases  are  on 
record  of  persons  apparently  lifeless  from  drowning  being 
resuscitated  after  hours  of  proper  treatment,  so  the  victims 
of  electric  shocks  from  time  to  time  have  been  revived 
after  all  hope  of  results  had  been  abandoned.  It  is  very 
probable  that  many  cases  of  fatalities  might  have  resulted 
differently  if  proper  assistance  had  been  immediately  avail- 
able. This  has  come  to  lie  recognized  among  those  who 
li.ive  made  a  special  study  id'  the  best  methods  of  resusci- 
tation, but  il  is  doubtful  if  the  average  electrician  is  aware 
(jr  has  ever  Ihoiighl   much   .■ibiuit   the  poss'bililies  along  this 
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line.  It  is  just  as  necessary,  however,  that  every  man  en- 
gaged in  electrical  work  or  likely  to  come  in  contact  with 
those  who  are  so  engaged  should  make  himself  conversant 
with  the  most  improved  methods  of  resuscitation  of  in- 
jured persons  as  that  we  should  all  have  a  fair  idea  of  what 
to   do  in   the   case   of  a   drowning  accident. 

This  important  matter  was  discussed  briefly  at  the  last 
meeting  of  the  Canadian  Electrical  Association,  but  un- 
doubtedly did  not  receive  the  attention  which  its  importance 
would  seem  to  demand,  .-^t  that  time  Mr.  T.  C.  Martin 
spoke  of  investigations  the  X.  E.  I..  A.  are  making,  and 
said  that  later  in  the  year  a  report  would  be  issued  incor- 
porating the  latest  information  on  this  subject.  This  re- 
port  will   be   eagerly  watched  for   and   studied. 

An  interesting  article  has  just  appeared  in  The  Electric 
Journal  on  this  subject.  The  article  is  written  by  Dr. 
Charles  A.  LaufTer.  medical  director  of  the  relief  depart- 
ment of  the  Westinghouse  Electrical  &  Manufacturing 
Company.  As  is  generally  known,  and  in  common  with  many 
other  large  companies,  it  is  the  practice  of  this  firm  to  hold 
weekly  classes  of  instruction  in  the  art  of  artificial  respira- 
tion in  order  that  all  its  employees  may  become  familiar 
with  the  proper  method  to  be  followed.  Dr.  Laufifer  has 
been  connected  with  this  work  for  many  years  and  speaks 
on  this  subject  with  the  highest  authority.  The  article 
deals  with  general  injuries  such  as  burns,  sore  eyes  caused 
by   flashes,    less    severe    shocks    as   well    as    more    dangerous 


accidents,  and  indicates  the  proper  treatment  to  be  followed 
in   individual   cases. 

In  a  previous  issue  of  the  same  journal  Dr.  Lauffer 
outlined  definitely  the  plan  to  follow  in  emergencies  of 
such  a  serious  nature  that  artificial  respiration  has  to  be 
employed  and  these  rules  as  there  outlined  may  well  be 
posted  up  in  a  conspicuous  place  and  studied  by  every  elec- 
trical  worker.      The   directions   were    briefly   as   follows: 

(.1)  The  man  is  laid  upon  his  stomach,  face  turned  to 
one  side,  so  that  the  mouth  and  nose  do  not  touch  the 
ground. 

(2)  The  operator  kneels  straddling  the  patient's  hips  or 
kneels  on  either  side  of  the  hips  facing  the  patient's  head. 
(See   Fig.) 

(3)  The  operator  places  his  spread  hands  upon  the 
lower  ribs  of  the  patient  and  throws  his  own  body  and 
shoulders  forward  so  as  to  bring  his  weight  heavily  upon 
the  lower  ribs  of  the  patient. 

The  operator's  downward  pressure  should  occupy  about 
three  seconds,  then  his  hands  are  suddenly  removed. 
Squeezing  the  chest  in  this  manner  forces  the  air  out  of 
the  lungs.  On  release  of  the  pressure  the  elasticity  of  the 
chest  walls  causes  them  to  expand  and  the  lungs  are  re- 
filled with  fresh  air.  This  act  should  be  repeated  indefinite- 
ly at  the  rate  of  about  twelve  times  a  minute.  1 1  often 
requires    from    one    half   to   two   hours. 


If  there  are  others  to  lend  assistance  supplementary 
stimulation  may  be  given,  such  as  (a)  aromatic  spirits  of 
ammonia;  (b)  a  dash  of  cold  water  on  the  face;  (c)  spank- 
ing the   buttocks.     No   liquid   should   be   given   as   stimulant. 

It  is  the  expressed  opinion  of  E.  A.  Schafer,  professor 
of  Physiology  in  the  University  of  Edinburgh,  that  "the 
prone  pressure  method  of  artificial  respiration  proves  to 
be  completely  efficacious  and  capable  of  effecting  an  air 
exchange  greater  than  that  produced  in  normal  respira- 
tion." This  conclusion  was  reached  after  all  other  known 
methods  had  been  tried  out  under  the  auspices  of  the  Royal 
Medical  &  Chirurgical  Society  of  London,  of  whose  com- 
mittee  Professor   Schafer   was   chairman. 

It  will  be  seen  that  the  methods  to  be  followed  are 
greatly  similar  to  those  in  case  of  drowning  accidents,  and 
it  is  equally  necessary  in  both  cases  that  not  one  single  in- 
stant should  be  lost  before  operations  are  commenced,  and 
that  these  operations  should  continue  without  cessation  for 
a  much  longer  period  than  is  ordinarily  supposed  necessary. 


Mitigating  Electrolysis  Troubles 

An  interesting  paper  was  recently  read  before  the  En- 
gineering Society  of  Western  Pennsylvania  describing 
troubles  due  to  electrolysis  of  the  underground  pipes  of 
gas,  electric  light,  telephone,  telegraph  and  water  systems 
of  Pittsburg  caused  by  stray  electric  currents  from  the  re- 
turn circuits  of  the  street  railway  system.  The  paper  des- 
cribes very  carefully  the  methods  taken  to  show  that  the 
trouble  was  due  without  question  to  stray  electric  currents 
and  then  proceeds  to  outline  the  methods  followed  in  de- 
termining the  relative  electrical  condition  of  the  rails  and 
underground    pipes    throughout    the    whole    city. 

The  authors  considered  that  there  were  six  more  or 
less  prominent  methods  of  mitigating  electrolysis  troubles 
(II  The  double  trolley  system.  (2)  The  return  pipe  feeder 
system.  (3)  Use  of  alternating  current.  (4)  Insulating 
the  joints  of  the  pipe  lines.  (5)  Coating  all  underground 
structure  with  a  non-ionizable  coating.  (6)  The  bonding  of 
all  rails   as   return   feeders. 

The  system  used  in  Pittsburg  was  the  return  pipe  feeder 
system,  the  rails  being  cross  connected  to  the  pipes  at 
frequent    intervals,    using    very    heavy    conductors.  This 

method  was  found  to  reduce  the  trouble  almost  to  a  mini- 
mum when  a  sufficient  number  of  cross  connections  were 
made.  This,  however,  proved  a  very  expensive  method 
of  removing  the  trouble.  At  the  same  time  the  authors  of 
the  paper  expressed  themselves  as  of  the  opinion  that 
corrosion  was  still  proceeding,  although  the  rate  of  de- 
terioration seemed  to  be  too  slow  for  detection,  and  would 
probably  not  be  sufficient  to  injure  the  pipe  during  its 
natural  life. 

Considerable  criticism  of  this  method  of  remedying  elec- 
trolysis was  expressed  in  the  discussion  which  followed. 
Professor  Ganz  believed  that  the  Pittsburg  system  was 
wrong  both  in  principle  and  practice,  and  stated  that  the 
authors  had  not  even  mentioned  the  one  particular  system 
which  has  received  almost  universal  recognition  and  which 
is  the  only  one  with  a  correct  theoretical  foundation,  name- 
ly, the  radial  insulated  return  feeder  system.  He  instanced 
the  recent  troubles  in  Winnipeg  which  resulted  in  all  bond 
connections  to  underground  structures  being  removed  and 
the  radial  system  of  insulated  return  feeders  being  installed, 
which  drain  the  rails  of  current  so  that  there  is  practically 
no  trouble   to  underground  pipes. 

Professor  Hcrdt  has  also  expressed  himself  clearly  on 
this  point  in  a  recent  issue  of  the  Electrical  N'ews.  In  a 
paper  in  the  July,  1911,  issue,  entitled  "Railway  Troubles 
Due  to  Electrolysis,"  he  slates  that  "experience  has  demon- 
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>traU'(l  that  llic-  |)n)]>cT  niclliml  cf  pr(.'\  onting  electrolysis 
is  to  reduce  stray  currents  to  a  mininuim  and  the  remedial 
scheme  used  and  advocated  by  some  to  bond  the  tracks 
with  the  water  and  gas  pipes  increases  the  amount  of  stray 
current  and  must  not  be  encouraged."  Professor  Hcrdl 
also  emphasizes  the  necessity  of  distributing  the  sub-sta- 
tion judiciously  throughout  the  railway  system  so  as  to 
limit  the  amount  of  return  current  passing  through  the  rails. 
The  Pittsburgh  method  of  bonding  the  rails  to  the 
pipes  certainly  is  not  generally  favored,  but  it  must  be  ad- 
mitted that  the  results  in  that  particular  case  are  highly 
satisfactory  judging  from  the  statement  made  in  this  paper 
that  during  the  last  four  years  no  noticeable  efifects  have 
been  observed  though  careful  watch  has  been  kei)t  at  vari- 
out  points   of  the   underground   system. 


Progress  of  Work  on  the  Extensive  System  of 

the  Electric  Power  Company  in  Central 

Ontario 

The    sub-stations    at    Brighton,    Colborne,    Cobourg    and 
Port   Hope  are  now  in  operation.     Possibly  the   most  inter- 
esting of  these  at  the  present  time  is   Cobourg.     The   sub- 
station is   designed   to   contain   three   750   kv.a.   oil   insulated, 
water    cooled,      three-phase      transformers,      stepping    down 
from  44,000  to  2,400  volts.     Two  of  these  transformers  have 
already  been  installed  and  have  been  in  operation  for  some 
weeks.     The    entire   electric    load   of   the    Cobourg    Utilities 
Company    has    now    been    transferred    to    the    new    sub-sta- 
tion.    The   old    system   was    125    cycles,    1,100   volts,    single- 
phase,    whereas    the    distribution    from    the    new    sub-station 
is  60  cycles,  three-phase,  2,400  volts.    24-hour  service  is  now 
being  given  instead  of  the  dusk  to  dawn  service  of  the  past. 
This   will   enable   the   company   to   take   care   of  power   cus- 
tomers  satisfactorily.     There  were  between   90  and   100  ser- 
vice   transformers    on    the    old    distribution    lines.     About    a 
dozen    of   these    could   not   be    used    in    connection    with    the 
new  system  as  they  were  wound  for  1,100  volts  only.     The 
remainder  were   re-connected   for  2,200  volts,   practically   all 
of    them    operating    satisfactorily    at    the    new    voltage    and 
frequency.      This    is    a    tribute    both    to    the    manufacturing 
companies  which  furnished  the  transformers  and  also  to  the 
old   management   of  the   Cobourg   Utilities   Company   on   ac- 
count  of  the   fact   that   transformers   which   were   purchased 
for   operation   on  an   1,100  volt,   125   cycle   system,   prove   to 
be  entirely  satisfactory  for  2,200  volt,  60  cycle  circuits.     The 
35-light,   constant   current  arc  transformer  is   now   being  re- 
wound   for    60    cycles    by    the    Canadian      General      Electric 
Company,   who   have   loaned   a   60-cycle   transformer   to   the 
Cobourg  Utilities  Company  to  carry  the  street  lighting  sys- 
tem   while    the    old    transformer    is    being    re-wound.      The 
change    over    of    both    the    street    lighting    and    commercial 
lighting  was   made   with  practically   no   interruption   of   ser- 
vice.    The   Cobourg    Utilities   Company,   in   addition   to   fur- 
nishing  electric   light   and   gas,   also   furnishes   the    Cobourg 
water    supply    and    as    soon    as   a    new   motor    driven    pump 
has   been    installed,    which    should    be   in    the   course    of   the 
next  week,  the   old   steam  plant  will   be   entirely   .shut   down. 
This   is   an    interesting   example    of   the    work    the    Klec- 
tric    Power    Company   are    doing   in   working   out    a    unified 
system    at    standard    frequency,    phase    and    voltage    for    the 
various   cities,   towns   and   villages   of   Eastern    Ontario,    and 
providing   an    ample    supply   of   power,   24    hours    a    day.    to 
take  care  of  all  the  needs  of  the  district. 

The  Oshawa,  Deseronto  and  Bownianville  sul)--tations 
will  be  in  operation  by  September  1st,  and  the  Newcastle 
sub-station   during   September. 

The  power  house  and  transforming  station  nf  ilu-  Sid- 
ney  IClectric  Power  Company  on  the  Trent  Kivir,  just  north 


of    Trenton,    will    also    be    in    o|)eration     by    .Se[j|cnil)ir     Isl. 

I  liis  will  provide  an  additional  4.000  h.p.  and  enable  the 
\arious  sub-stations  to  take  on  additional  power  customers. 

J'lie  present  generating  stations  at  Campbellford  having  a 
capacity  of  something  over  5,000  h.p.,  have  now  been  run- 
ning for  some  time,  up  to  the  full  limit  of  their  capacity, 
with   a   daily   load   factor   of  from   80   to  90   per   cent. 

Napanee 

On  July  25th  the  town  of  Napanee  passed  a  power  by- 
law by  the  decisive  vote  of  408  to  46  in  favor  of  selling  the 
municipal  electric  light  plant  to  the  Seymour  Power  & 
Electric   Company,    I^itnited. 

The  old  plant,  which  was  installed  in  1906,  contains 
two  125  kw.,  00  cycle,  2-phase  generators,  each  belted  to 
a  high  speed  engine,  installed  in  a  substantial  stone  build- 
ing with  concrete  Hoor  and  roof.  The  street  lighting  equip- 
ment consists  of  two  25-light  regulators  with  a  mixed  sys- 
tem of  series  enclosed  arcs  and  series  tungsten  lamps.  The 
entire  plant  is  in  lirst-class  operating  condition,  having 
been  constructed  in  a  thorough  and  workmanlike  manner 
in  the  lirst  place,  and  since  then  has  been  well  maintained. 
The  town  realizes  that  they  are  taking  a  step  in  the  right 
direction  by  selling  out  to  the  Seymour  Power  Company, 
which  will  result  in  obtaining  a  24-hour  power  and  light- 
ing service  instead  of  the  dusk  to  dawn  service  of  the  past. 
A  substantial  reduction  in  rates  will  also  be  put  into  effect 
as  follows: — 

Street  arcs  will  be  reduced  from  $T0  to  $53  per  lamp 
per  year. 

Series  tungsten  for  street  lighting  reduced  from  $20  to 
$15.  The  commercial  and  residence  fighting  rate  will  also 
be  reduced  from  10  cents  to  8  cents  per  kw.h.  and  meter 
rentals  will  be  abolished.  An  alternative  rate  for  residence 
lighting  will  be  10  cents  per  room  per  month  plus  3  cents 
per  kw.h. 

Power  rates  will  not  exceed  $25  per  h.p.  hour  for  24 
hour  service.  The  benefits  of  the  town  are  therefore  sub- 
stantial and  the  prospect  of  a  plentiful  supply  of  reliable 
electric  power  at  low  rates  will  result  in  the  expansion  of 
industries  now  in  the  town  and  in  the  establishment  of  new 
ones. 

The  Seymour  Power  Company's  44,000  volt  transmis- 
sion line  is  now  complete  as  far  as  Deseronto  and  will 
be  extended  to  Napanee,  where  a  sub-station  will  be  built  in 
order  to  make  the  necessary  delivery  of  power.  This  power 
can  be  furnished  from  power  houses  either  at  Campbell- 
ford  or  Trenton,  so  that  the  duplicate  sources  of  power 
will  ensure  a  reliable  service. 

Healy  Falls 

The  Eastern  Power  Company,  Limited,  one  of  the  sub- 
sidiary companies  of  the  Electric  Power  Company,  Limited, 
have  commenced  construction  work  on  the  development  of 
Healy  Falls  on  the  Trent  River  about  live  miles  north  of 
Campbellford.  At  this  point  there  is  a  head  of  Til  feet. 
The  initial  installation  will  consist  of  two  :!.()(»()  kw.  hori- 
zontal generators  each  driven  by  a  5,600  h.p.  turbine  fed 
from  a  separate  steel  penstock,  'riic  power  house  is  de- 
signed to  contain  two  additional  main  units  of  the  same 
size  as  above  or  four  in  all.  The  third  and  fourth  units  will 
1)0  installed  as  soon  as  the  power  demand  warrants  it. 
TIni'c  phase  ir.-uisformers  will  also  be  installed  in  the 
p.iwir  hi. use  in  order  to  step  up  to  44,000  volts  for  trans- 
mission. The  generators  will  be  wound  for  6,600  volts  in 
order  to  take  care  <if  the  power  demand  in  the  vicinity 
of  the  power  house.  I'he  load  on  the  Electric  I'ovvcr  Com- 
pany's system  is  rapidly  increasing  at  the  present  time, 
and   the   prospects  are   that   by   the   lime   the   initial   installa- 
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tion  :it  Healy  Falls  is  completed,  which  should  be  about 
a  year  from  the  present  time,  tlie  total  capacity  of 
the  lirst  two  units  will  have  been  contracted  for.  One 
of  the  most  recent  power  contracts  closed  is  with  the  Can- 
■ada  Cement  Company  for  the  supply  of  1,000  h.p.  for  their 
Belleville  mill,  which  is  situated  at  Point  Anne,  about  four 
miles  east  of  Belleville.  It  is  expected  that  the  sub-sta- 
tion will  be  complete  and  the  mill  running,  electrically- 
driven,  by  the  end  of  September.  When  this  mill  is  oper- 
ated electrically,  the  Canada  Cement  Company  will  be  tak- 
ing 4,000  h.p.  in  all  from  the  Electric  Power  Company  in 
the  vicinity  of  Belleville,  the  Lehigh  mill  having  now  been 
operated  from  the  Electric  Power  Company's  lines,  taking 
about   .'i.OOO   h.p.    since   the   early   part   of   this   year. 

Northumberland  Pulp  Company  Additions 

It  is  now  somewhat  over  a  year  since  the  mill  of  the 
Northumberland  Pulp  Company  at  Canipbellford  w-as  put 
into  operation  with  two  electrically  driven  3-pocket  pulp 
grinders,  and  during  that  time  have  required  about  800 
electrical  h.p.  to  drive  the  mill.  At  the  time  of  the  first 
installation  provision  was  made  for  extensions  and  the  com- 
pany now  have  on  order  a  1,000  h.p.  motor  to  drive  two 
additional  pulp  grinders,  and  will  also  install  a  number  of 
additional  auxiliary  motors  on  centrifugal  machines,  screens, 
wet  pumps,  etc.  This  installation  will  be  completed  in  the 
course  of  the  next  two  or  three  months,  by  which  time  the 
Pulp  Company  will  be  using  at  least  2,000  h.p.  furnished 
from  the  Seymour  Power  Compan}'"s  Canipbellford  power 
house. 

Alterations  are  now  being  made  in  the  Northumberland 
Paper  Company's  old  mill  at  Campbellford,  which  will  re- 
sult  in   increased   economy   of   operation. 

This  will  include  installation  of  about  200  h.p.  in  mo- 
tors, for  which  the  power  will  be  supplied  by  the  Seymour 
Power  Company.  These  alterations  will  be  followed  up 
by  further  changes,  on  a  more  extensive  scale  during  the 
coming  year,  by  which  it  is  contemplated  driving  the  en- 
tire mill  electrically,  which  will  require  in  the  neighborhood 
of  600  h.p. 

Auburn  Power  Company 

Good  progress  is  being  made  in  the  construction  of  the 
new  power  house  of  the  Auburn  Power  Company  at  Peter- 
boro.  three  500  kw.  generators  will  be  installed  and  it  is 
expected  that  the  station  will  be  in  operation  in  October. 
A  transformer  station  is  also  being  built  near  the  power 
house  so  that  any  surplus  power  not  required  in  Peterboro 
may  be  stepped  up  and  transmitted  over  a  44,000  volt  trans- 
mission line,  which  is  now  being'  built  from  Peterboro  to 
Port  Hope,  to  connect  Peterboro  with  the  rest  of  the  Elec- 
tric Power  Company's  sy^tem.  of  which  this  company  is  a 
subsidiary. 

The  lirni  of  Smith,  Kerry  &  Chace  are  the  designing 
and  construction  engineers  for  the  Electric  Power  Com- 
pany, and  are  also  operating  engineers   for   the   system. 


Changes  in   B.  C.  E.  R.    Staff 

The  following  announcement  was  recently  made  by  the 
Board  of  Directors  of  the  British  Columbia  Electric  Rail- 
way Company,  Limited:  "Some  staff  alterations  have  been 
made  involving  the  transfer  of  one  of  the  assistant  man- 
agers from  the  operation  to  another  department,  which  has 
been  created  during  the  visit  of  the  directors  to  British 
Columbia.  Mr.  F.  R.  Glover  has  been  appointed  to  the 
position  under  the  title  of  General  Executive  Assistant 
While  the  directors  regret  that  this  appointment  will  sever 
Mr.    Glover   from   active   participation   in   the   operating  end 


of  the  company's  business  they  are  glad  to  think  that  Mr. 
Glover  will  now  have  more  time  to  devote  to  giving  them 
the  benefit  of  his  experience  and  advice  on  those  questions 
of  policy  which  are  constantly  arising.  The  directors  take 
this  opportunity  of  publicly  acknowledging  the  valuable 
services  which  Mr.  Glover  has  rendered  to  the  company  for 
so  many  years  past.  The  General  Manager,  Mr.  R.  H. 
Sperling,  will  have  under  him  two  assistant  managers,  viz: 
the  Chief  Engineer,  Mr.  G.  R.  G.  Conway  and  Mr.  Glover's 
successor,  who  will  deal  with  the  operating  department. 
The  directors  feel  that  Mr.  Sperling,  enjoying  as  he  does 
the  full  confidence  of  the  Board,  will,  with  his  two  assist- 
ants, continue  the  skilful  and  efficient  control  of  the  com- 
pany's business  the  success  of  which  has  been  largely  due 
to    his   able    management    and    far-sighted    policy." 


Progressive  Calgary 

A  pamphlet  has  just  been  issued  by  Mr.  .-Vndrew  Miller, 
industrial  commissioner,  Calgary,  in  the  inteiests  of  the 
city  of  Calgary  and  district.  The  attractions  of  Calgary 
include  a  very  fine  street  railway  system  which  superin- 
tendent Thos.  McCauley  has  just  recommended  to  the 
double  tracked  on  practically  every  line  completed  or  under 
construction.  The  total  cost  of  double  tracking  is  esti- 
mated at   about   $140,000. 

The  superintendent  also  states  that  their  new  lines  will 
be  in  operation  by  the  end  of  August  and  that  5  new  cars 
will  be  added  to  the  system  about  that  time  making  a  total 
of  30  cars  now  in  use.  A  requisition  has  also  been  sent  in 
for  18  more  cars  to  be  ordered  immediately. 

It  is  also  said  that  the  farmers'  railway  from  Calgary 
to  Carbon,  a  distance  of  60  miles,  is  now  assured.  It  is  not 
certain  as  yet  whether  the  road  will  be  operated  by  elec- 
tricity, by  gas  or  gasoline  combined  with  electricity,  or  by 
gas  or  gasoline  alone. 


Duplicate   Order   for  Jordan   River    Plant 

Considerable  interest  has  been  aroused  in  connection 
with  the  high  head  development  at  Jordan  River,  on  Van- 
couver Island,  undertaken  by  the  Vancouver  Island  Power 
Company,  a  subsidiary  company  of  the  B.  C.  Electric 
Railway  Company,  where  a  6000  h.p.  Doble  Impulse  wheel 
— connected  with  a  4,000  kw.  Allis-Chalmers- Bullock  gener- 
ator—was installed  the  first  of  the  j-ear.  A  complete  de- 
scription of  this  plant  appears  in  the  present  issue  of  the 
Electrical  News.  It  will  be  noted  that  this  wheel  oper- 
ates under  an  effective  head  of  1100  feet,  and  has  a  number 
of  other  unique  features  connected  with  its  operation.  It 
is  worthy  of  note  that  an  order  has  now  been  placed  with 
the  John  McDougall  Caledonian  Iron  Works  Company, 
Limited,  of  Montreal,  for  an  exact  duplicate  of  the  above 
wheel  and  generator,  together  with  all  auxiliary  machin- 
ery. The  order  was  sent  through  Mr.  Beard,  Manager,  at 
Vancouver  for  .\llis-Chalmers-Bullock,  Limited,  B.  C,  re- 
presentatives for  the  Caledonian  Iron  Works. 


Winnipeg  Operates  Waterworks  Electrically 

The  City  of  Winnipeg  has  recently  completed  the  erec- 
tion of  a  i:i,200  volt  transmission  line  to  their  new  wells, 
about  six  miles  from  the  new  McPhillip  street  sub-station, 
and  also  the  installation  of  step  down  transformers  at  wells 
T  and  H,  with  all  the  necessary  switching  and  protective 
apparatus.  Power  is  being  transmitted  over  this  line  from 
the  city's  steam  turbine  plant  at  the  waterworks,  the  volt- 
age being  stepped  up  from  2,200  to  13,200  in  the  new  sub- 


44 


THE     ELECTRICAL      NEWS 


sUUion  No.  3,  a  pari  of  tlic  city's  new  distribution  system, 
and  the  first  station  tu  be  completed.  All  the  tests  made 
have  been  thoronglily  satisfactory,  and  the  operation  has 
been  all  that  could  be  desired.  In  connection  with  this 
work  a  oOO  kw.  generator  which  has  been  lying  idle  in  the 
pumping  station  for  some  time  has  been  connected  up  as 
a  synchronous  condensor  to  correct  for  the  low  power  fac- 
tor of  the  lines  sujjplying  the  induction  motor  driven  pumps 


Calgary   Power  Company 


The  phenomenal  growth  of  the  city  of  Calgary  has  al- 
ready necessitated  the  further  expansion  of  the  Calgary 
Tower  Company's  plant  at  Horse  Shoe  Falls.  Surveying 
parties  have  been  busy  marking  out  the  route  of  a  new 
transmission  line  to  be  practically  a  duplicate  of  the  first 
line  which  has  now  been  in  successful  operation  a  couple 
of  months.  The  duplicate  line  will  double  the  carrying 
capacity  of  the  system  and  also  insure  continuity  of  ser- 
vice, as  not  following  exactly  the  same  course,  lightning 
troubles  which  may  interrupt  the  operation  of  either  line 
would  not  be  likely  to  disturb  the  other  at  the  same  time. 
It  is  understood  work  will  be  rushed  on  this  new  line 
so  as  to  have  it  completed  before  the  severe  winter  wea- 
ther sets  in. 


Coronation  Illumination  in  St.  John's,  N.F. 

The    photographs    shown    herewith    illustrate    some    of 
the  illuminations  put  up  by  the  electrical  department  of  the 


Ueid    Newfoundland    Company    of    St.    John's,      Newfound- 
land  for    Coronation    week. 

The  Colonial  Building  had  5000  lamps  of  which  .'ifjO 
amber  colored  in  the  crown,  be'ing  non-actinic,  did  nut  show 
on  the  plate.  The  flag  had  900  arranged  according  t"  the 
regulars;  names  of  the  colonies,  etc.,  were  "all  red"  and 
connected  to  the  crown  in  the  centre  by  lines  of  blue 
lamps.  The  Reid  Newfoundland  Company's  general  offi- 
ces   had    5500    lights. 

Corner  Stone   Laid  by   Cable 

One  of  the  events  of  Coronation  week  in  St.  John's, 
Newfoundland,  was  the  laying  of  the  foundation  stone  of 
the  King  George  V.  Institute  by  His  Majesty  from  Buck- 
ingham Palace,  his  first  official  act  after  the  Coronation. 
This  is  the  building  that  is  being  erected,  through  the  ef- 
forts of  Dr.   W.  T.   Grcnfell,   for  seamen. 

Arrangements  had  previously  been  made  with  the 
Anglo-American    Cable    Company,   and    the    Post    Office    De- 


partment in  London  to  get  a  clear  line  through  from  Buck- 
ingham Palace  to  St.  John's  on  June  22  which  would  be 
free  from  any  interruption  from  13.15  to  12.35  on  that  date, 
as  the  King  had  graciously  consented  to  close  the  key  at 
the  Palace  at  4,00  p.m. 

A    simple    apparatus    was    arranged   at    this    end    of   the 
line   to   let    the   stone   drop   slowly   to   its   position   when    the 
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contact  was  made  in  London.  The  apparatus  was  fixed 
up  and  connected  according  to  the  accompanying  sketch. 
The  lines  of  the  Anglo-American  Cable  Company,  en- 
ergized by  the  I'Cing,  operated  the  cable  relay  R.  closing 
magnet  M.  By  this  means  the  spring  S  was  withdrawn, 
the  trigger  T  released  and  a  weight  W  attached  to  it  by 
a  rope  passing  over  a  pulley  allowed  to  fall.  This  move- 
ment of  VV  raised  D,  a  stopper  attached  to  the  rope,  against 
the  lever  arm  L  of  an  angle-iron,  releasing  the  steel  cable 
H  to  one  end  of  which  the  foundation  stone  was  attached. 
A  counterweight  a  few  pounds  lighter  than  the  foundation 
a    local    battery   circuit   which    in   turn   operated    the   electro- 
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Stone  attached  to  the  other  end  of  the  steel  cable  as  shown, 
served  to  regulate  the  speed  of  the  descent  of  the  large 
corner  stone,  so  that  it   fell   slowly  to  its  bed. 


Cape    Breton,  N,  S. 

The  installation  of  a  bric|uetting  plant  is  proceeding 
rapidly  at  Mackay  mine  on  Cape  Breton,  N.  S.  In  con- 
nection with  this  plant  a  complete  electric  service  will  \>i 
installed,  power  being  obtained  from  the  Cape  Breton 
Klectric  Railway  Company.  The  poK'  liiif  is  now  bein^ 
erected  to  connect  this  company's  generating  plant  with 
the    Mackay   mine   and   also   with    I  he    I'olonial. 
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A  Truthful   Correspondent 

Editor    Electrical    News. 

When  every  other  hypothesis  fails  to  account  for  a  mys- 
terious fire  the  popular  mind,  ably  aided  and  abetted  by 
the  daily  press,  hastens  to  deliver  itself  of  the  only  bit  of 
electrical  phraseology  in  its  vocabulary  and  with  expanded 
chest      exclaims       "d'efective       insulation."  Once      more 

history  repeats  itself  in  Hainilton  following  the  fire  at  the 
asylum.  It  has  been  a  foregone  conclusion  that  defective 
electric  wiring  caused  the  calamity.  Now  it  transpires 
that   the   power  was   off!   at   the   time   the   fire   started. 

Vours   truly, 

J.   U.   C. 


Electric   Power  from   Rainfall 

.\.  company  has  been  formed  in  India,  known  as  the 
Tata  Hydro-Electric  Supply  Company,  to  furnish  power  for 
industrial  purposes.  This  power  will  not  be  derived  from 
permanent  streams,  but  will  be  gathered  in  reservoirs  dur- 
ing   the   very    heavy    rainfall. 

During  the  monsoon  season,  from  the  middle  of  June 
to  the  middle  of  September,  there  is  a  rainfall  on  the  west 
coast  of  India  that  averages  175  inches  at  Lanouli,  some- 
times   greatly   exceeding   this    average. 

It  is  planned  to  erect  three  lakes  or  reservoirs.  The 
Lanouli  reservoir,  which  will  store  water  to  be  used  during 
the  three  months  of  the  monsoons,  will  be  large  enough 
to  hold  sufficient  water  durjng  the  longest  breaks  in  the 
rain  at  that  season.  It  will  approximate  1,000  acres,  forin- 
ed  by  a  dam  3,800  feet  long  and  36  feet  high,  and  its  cubic 
capacity  will  be  380,000.000  feet.  The  Walwhan  lake  is  the 
second  reservoir  and  is  to  serve  for  the  remainder  of  the 
year.  It  will  be  situated  about  a  mile  and  a  half  from 
Lanouli,  and'  will  be  formed  between  two  spurs  of  hills 
by  a  dam  4, .500  feet  long  and  about  68  feet  high.  The  area 
of  the  lake  will  be  approximately  2}4  square  miles,  with 
a  capacity  of  2,600,000,000  cubic  feet.  The  dam  will  be  of 
solid  masonry  fitted  with  sluices.  Later  on  it  is  expected 
that  a  third  reservoir  will  be  constructed  beyond  Walwhan 
lake,  with  which  it  will  be  connected  by  a  tunnel  nearly  a 
mile  long  running  through  the  dividing  ridges  of  steep  hills 
which  will  form  a  watershed  some  1.200  feet  above  the 
level  of  the  valley.  This  reservoir  will  have  an  area  of 
3,174  acres,  or  nearly  .i  square  miles,  with  a  capacity  of 
7.000,000,000  cubic  feet  of  water. 

The  water,  traversing  an  aggregate  distance  of  nearly 
4  miles,  will  be  led  through  masonry  ducts  from  the  lakes 
to  the  fore  bay,  situated  2,040  feet  above  sea  level:  Here 
it  will  enter  pipes  0  feet  in  diameter,  which  will  run  down 
steep  slopes  and  precipices  to  Khopoli.  The  head  will  be 
a  little  over  1.730  ft.  The  generating  station  will  be  at 
Khopoli,  300  ft.  above  the  sea  and  90  miles  from  Bombay, 
where  it  is  planned  to  use  the  energy  for  manufacturing 
purposes.  The  initial  installation  will  be  for  40.000  h.p. 
capacity. 


Montreal's  Underground  System 

The  commission,  composed  of  Messrs.  Beaudry-Lenian. 
R.  S.  Kelsch  and  L.  A.  Herdt.  appointed  by  the  Montreal 
City  Council  to  draw  up  plans  for  putting  the  overhead 
wires  underground  have  started  their  preliminary  work  by 
asking  for  the  necessary  funds  to  open  an  office  and  engage 
a  staff.  In  a  letter  to  the  Board  of  Control  emphasis  is 
laid  on  a  clause  in  the  by-law  by  which  the  city  is  author- 
ized to  call  upon  companies  and  persons  to  furnish  such 
necessary  information  as  may  be  asked  by  the  city  and 
to    state    what    portion    of    the    underground    conduits    they 


wish  to  reserve.  The  city  is  empowered  to  impose  a  line 
of  $25  a  day  on  such  companies  as  remain  in  default  after 
sixty  days  from  the  date  of  such  notification.  The  commis- 
sioners request  the  delegation  to  them  without  delay  of 
these  rights  of  notification  as  it  is  absolutely  necessary  that 
the  members  be  informed  of  the  nature  and  extent  of  the 
present  installations,  both  overhead  and  underground,  be- 
longing to  persons  or  companies  carrying  on  operations  in 
Montreal,  whereby  the  public  streets  and  lanes  ,as  well  as 
private  property  are  being  occupied  by  poles,  wires,  conduits, 
pipes,  tubes,  etc.  The  commissioners  desire  the  fullest  know- 
ledge of  the  position  and  location  of  gas  pipes,  water  pipes, 
sewer  pipes,  and  all  other  structures  and  devices,  as  this 
information  will  have  an  important  bearing  upon  the  design 
and  location  of  the  conduit  system.  A  considerable  amount 
of  work  will  be  necessary  to  obtain  this,  and  the  commis- 
sion suggests  that  the  civic  departments  should  furnish  ac- 
curate and  detailed  data  in  regard  to  the  condition  of  the 
streets,    both    overhead    and    underground. 

With  regard  to  finances,  the  city  has  authorized  an  is- 
sue of  five  million  dollars  to  provide  for  the  undertaking, 
but  the  bulk  of  this  will  not  be  required  for  some  years, 
not  until,  in  fact,  the  actual  construction  work  and  expro- 
priations have  been  commenced.  The  commissioners,  how- 
ever, ask  for  a  grant  of  $25,000  to  cover  preliminary  ex- 
penses, including  salaries,  office  and  staff  expenditures.  The 
commissioners  will  require  an  engineer  who  will  devote  his 
whole  time  to  secure  and  group  the  necessary  data  for  the 
preparation  of  the  plans  and  specifications;  also  a  secretary- 
treasurer,  two  draughtsmen,  a  stenographer  and  a  general 
office   man. 


Marconi   Wireless   Development 

The  Canadian  Government  has  decided  on  an  important 
extension  of  the  Marconi  wireless  service,  from  the  Gulf  of 
St.  Lawrence  to  the  Great  Lakes,  which  will  thus  give  a 
continuous   service   for  many   hundreds   of  miles. 

It  w-as  in  1900  that  Mr.  Marconi  invented  his  wonderful 
system,  and  in  the  following  year  succeeded  in  receiving 
signals  communicated  from  Poldhu  in  Cornwall,  England, 
at  St.  John's,  Newfoundland.  Now,  the  Glace  Bay  Trans- 
atlantic station  is  the  most  modern  long  distance  wireless 
station  in  the  world,  with  the  exception  of  the  Marconi  sta- 
tion   at    Clifden,    Ireland. 

In  1903  a  system  of  intercommunicating  stations  in  the 
Gulf  of  St.  Lawrence  was  started,  and  the  system,  so  far 
as  Canada  is  concerned,  has  been  gradually  developed  since 
that  date.  These  intercommunicating  stations  extend  from 
Montreal,  down  the  St.  Lawrence,  through  the  Gulf  north- 
ward to  the  Straits  of  Belle  Isle  and  Hamilton  Inlet  on 
the  Labrador  coast,  about  150  miles  north  of  Belle  Isle; 
then  to  Cape  Race,  the  most  easterly  point,  and  to  Sable 
Island,  Cape  Sable,  Halifax  and  St.  John,  and  around  the 
Nova  Scotia  and  New  Brunswick  coasts.  It  is  claimed  that 
the  services  given  by  means  of  the  stations  is  not  surpassed 
by  any  other  chain  of  intercommunicating  wireless  sta- 
tions in  the  world,  and,  in  fact,  that  no  such  other  chain 
is  in  existence.  The  stations  are  primarily  intended  as  an 
aid  in  navigation,  and  on  this  account  the  company  receives 
a  grant  from  the  Dominion  Government.  Many  of  the  cap- 
tains whose  vessels  are  fitted  with  the  system  have  declared 
that  they  would  feel  quite  at  a  loss  if  by  any  means  it  were 
withdrawn. 

The  chief  value  of  the  extension  from  the  Gulf  to  the 
Great  Lakes  will  be  the  assistance  given  to  navigation.  It 
is  common  knowledge  that  storms  rise  with  great  sudden- 
ness on  the  lakes,  and  in  such  an  event  vessels  fitted  with 
wireless  would  be  able  to  commvnicate,  not  only  with  other 
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ships  should  a  disaster  occur,  but  would,  when  taking  refuge 
in  ono  nf  the  many  small  ports,  be  in  a  position  to  get  into 
touch    with    the   owners. 

That  wireless  telegraphy  has  become  an  important  fac- 
tor in  life-saving  may  be  gathered  from  the  fact  that  about 
3000  people  owe  their  lives  to  the  help  rendered  to  vessels 
at  sea  through  the  agency  of  the  system.  Many  govern- 
ments are  recognizing  its  value  in  this  connection,  and 
Great  Britain,  the  United  States,  New  Zealand,  Austria 
and  Italy  are  compelling  ocean-going  vessels  carrying  a  giv- 
en number  of  passengers  to  install  a  recognized  system  of 
wireless  telegraphy.  The  total  number  of  boats  using  the 
Marconi  is  in  the  neighborhood  of  five  hundred. 

Mr.  Marconi  is  now  on  a  visit  to  Canada,  for  the  pur- 
pose of  conducting,  at  Glace  Bay,  experiments  by  which 
he  hopes  to  increase  the  distance  over  which  wireless  mes- 
sages can  be  sent.  If  the  experiments  should  prove  success- 
ful, he  says,  the  appliances  will  be  a  great  advance  on  any- 
thing  already   in    use. 

During  the  voyage  on  the  White  Star  Steamer  "Laur- 
entic"  he  made  several  experiments  with  a  new  instrument 
he  has  invented,  and  from  the  time  the  vessel  left  Liver- 
pool until  she  was  docked  in  Quebec  Mr.  Marconi  was  able 
to  maintain  communication  with  Poldhu,  Cornwall.  This 
is  a  record  for  transmission  and  receiving  at  sea,  the  dis- 
tance being  given  as  2632  miles.  Mr.  Marconi  is  sanguine 
that,  as  the  result  of  his  experiments  at  Glace  Bay,  he  will 
be  able  to  reach  even  greater  distances  than  was  possible 
from    the    steamer. 


Montreal  Notes 

The  Canadian  Fairbanks  Company,  Montreal,  has  sup- 
plied the  Maniteau  Club,  St.  Agathe,  Que.,  with  one  of 
their    special    electric    lighting   outfits. 

The  members  of  the  Montreal  Electrical  Association 
will  resume  their  regular  meetings  early  in  September.  Mr. 
Richard   Lynch   is   the   new   secretary. 

Several  good  contracts  have  recently  been  secured  by 
the  Wire  and  Cable  Company.  These  include  a  large  quan- 
tity of  weather  proof  wire  for  the  Toronto  hydro-electric 
system;  telephone  cable  for  the  Saskatchewan  Government; 
and  a  complete  underground  power  cable  installation  for 
the    city   of   Calgary. 

Mr.  R.  S.  Kelsch,  consulting  engineer,  of  Montreal,  has 
placed  orders  with  the  Allis-Chalmers-Bullock  Company,  of 
Montreal,  for  six  four  thousand  horse  power  Francis  tur- 
bines, governors  and  accessories  for  Price  Brothers  Com- 
pany's, Limited,  new  plant  at  Jonquiere,  Quebec.  For  the 
same  firm  Mr.  Kelsch  has  ordered  a  steel  penstock  29,000 
feet  long,  of  a  total  weight  of  over  4,000,000  lbs.,  from  the 
Petroleum  Iron  Works  Company,  of  Sharon,  Pa.  All  the 
electrical  apparatus,  including  two  3,000  h.p.  generators, 
raising  and  lowering  transformers,  two  large  switchboards, 
and  accessories,  will  be  installed  by  the  Canadian  Wesl- 
inghouse   Company,   Hamilton. 

The  Montreal  Harbor  Commissioners  have  just  complet- 
ed a  new  ten  ton  freight  electric  hoist,  erected  between  the 
two  C.  P.  R.  sheds,  on  the  water  front.  The  hoist  is  de- 
signed to  lift  loaded  wagons  either  to  or  from  the  upper 
sections  of  the  sheds,  and  is  constructed  on  the  lines  of 
one  installed  last  year  for  the  use  of  the  Donaldson  Line. 
This  has  1)ecn  so  successful  that  the  commissioners  decitlcd 
to  build  a  second  one.  The  platform  is  13  ft.  by  .io  fl. 
long,  and  is  operated  by  a  30  horse  power  n.'iO  volt  induc- 
tion motor  of  the  slip  ring  type.  The  speed  of  the  hoist 
is  30  ft.  a  minute.  The  hoist  was  supplicil  by  llic  Olis-P'en- 
som  Elevator  Company. 


Reorganization  of  Toronto  Electric  Light 

.\l  a  recent  meeting  of  the  directorate  of  the  Toronto 
Lleclric  Light  Company  a  number  of  changes  were  made 
in  the  personnel  of  the  staff  as  well  as  of  the  directorate 
itself.  Several  prominent  business  men  have  withdrawn 
from  the  board,  including  Messrs.  W.  D.  Matthews,  H.  P. 
Dwight,  VV.  K.  linick,  Thomas  Walmsley,  L.  Goldman, 
Samuel  Trees  and  Hugh  I'.lain.  The  present  board  con- 
sists of  Messrs.  Sir  Henry  M.  Pellatt,  president;  D.  B.  Han- 
na,  vice-president;  H.  H.  Macrae,  2nd  vice-president;  Sen- 
ator Cox,  R.  C.  lirowM,  K.  J.  Fleming,  Z.  A.  Lash,  Sir  Wil- 
liam McKenzie.  brederic  Xicholls,  E.  R.  Wood,  G.  A. 
Morrow. 

Important  changes  were  also  made  in  the  staff  of  the 
company.  Mr.  Macrae  resigns  from  active  management 
and  is  succeeded  by  Mr.  R.  F.  Pack:  Mr.  Pack  has  been 
with  the  company  for  over  twenty  years.  Latterly  he  has 
held   the   position   of  secretary   and   comptroller   of  the   com- 


Mr.  R.  F.  Pack 

pany  and  during  the  past  few  months,  in  Mr.  Macrae's  ab- 
sence, has  been  acting  manager.  Xo  man  the  directors 
could  have  chosen  is  more  closely  in  touch  with  the  work- 
ings of  the  company  or  more  actively  alive  to  the  require- 
ments  of  modern   business   competition. 

The  company  sustains  considerable  loss  in  Mr.  W.  A. 
Martin,  assistant  general  manager,  who  resigns  to  engage 
in  the  electrical  manufacturing  business  on  his  own  account. 
I  )n  the  eve  of  Mr.  Martin's  departure  the  staff  of  the  com- 
pany met  to  express  their  regret  at  his  decision  and  to 
present  him  with  a  reminder,  in  the  form  of  a  gold  watch, 
of  their  united  appreciation  and  esteem.  The  directors  also 
clearly  indicated  their  recognition  of  Mr.  Martin's  twenty- 
live  years'  invaluable  work  for  his  company  by  handing  over 
a    very    snl)stantial    cheque. 


A  su.tigestion  that  action  be  taken  to  induce  the  United 
States  Government  to  prohibit  the  importation  of  eivc- 
trical  energy  from  Windsor  across  the  river  to  Detroit  has 
been  referred  to  the  Public  Policy  Committee  of  the  N.  E. 
L.  \.  As  is  well  known  the  Ontario  Hydro-electric  Com- 
mission is  depending  on  Detroit  as  a  field  for  the  power  it 
will  carry  along  its  new  Iraiismission  line  from  St.  Thomas 
to  Windsor,  without  which  large  customer  the  line  >.vjdd 
scarcely  be  made  a  financial  success.  The  project  to  im- 
port energy  frr.ni  Windsor  is  meeting  with  strenuous  )p- 
posilioM    from    (he   operating   companies   in    Detroit    City. 
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WILFORD    PHILLIPS  — MAN  ACER 


We  are  apt   lv»  think  nf  the  pheiionu-nal  development  of 
Western    Canada   as    due    entirely    to    "natural    causes"— the 
tremendous  resources   of  the  soil,  the-goUlen  opportunities, 
the  vigorous  climate,   the   "bigness"   of  everything  material. 
\nd   we  are  apt   to   forget   about  the   big  men...   But,  a   na- 
tion's  resources   do   not-  develop   themselves,-  and   successful 
development    of    an    enterprise'of   whatever    kind    can    only 
be  accomplished  by  big  mfen.     There  is  no  doubt  that  West- 
ern  opportunities,    of   great   magnitude,   have   been,   and   are 
yet,   waiting   to   be   grasped,   but   the   little   man   can't   reach 
(hem— even    in    the    West.      It    takes    the    big    "rangey"    fel- 
low^,   men    born    with    the    possibilities    of    growth    in    then- 
system,  men  who  feel  stifled  in  an  atmosphere  of  over-cau- 
tious or  conservative  meth- 
ods,   men    who    can    reach 
away  up   to   the  opportuni- 
ties  most   oF     us     can   see, 
but      few     dare     to    grasp. 
Such  men     have  developed 
the   West— while   the   West 
was   developing   them. 

E'very    municipality    and 
its  public  utilities  are  com- 
plementary to  each     other. 
The  growth  of  a  municipal- 
ity  depends   quite   as   much 
on      the      efficient    manage- 
ment  and   development     of 
its    public    service    corpora- 
tions   as    the    latter    do    on 
the   progress   of   the   muni- 
cipality.    The  value  of  the 
individual,    therefore,    to    a 
growing    municipality     can 
scarcely  be  over-estimated, 
and    it    may    safely    be    ad- 
vanced   as    axiomatic     that 
every   Canadian     city     that 
has      shown      extraordinary 
growth  has  been  served  by 
public   utilities   which   were 
operated    by    extraordinary 
men. 

There  is  no  better  ex- 
ample in  Canada  to-day  of 
what  such  mutual  develop- 
ment can  accoinplish  than 
is  typified  by  the  city  of 
Winnipeg.       Twenty   years 

ago  Winnipeg  was  a  mere  speck  on  the  Western  horizon; 
to-day  they  talk  of  one  hundred  thousand  as  confidently  as 
they  speak  of  dividends  in  the  West.  It  is  no  chance  co- 
incidence tliat  this  city  possesses  a  street  railway  system 
second  to  none  on  the  continent  in  roadbed,  equipment  and 
management.  It  is  no  coincidence  that  the  city  has  .l^een 
served  by  one  of  the  most  modern  and  dependable,  tight 
and  power  plants  in  America.  Neither  is  its  rapid  inter- 
urban  service,  nor  its  well-managed  gas  plant  a  matter  of 
chance.  These  facts  have  been  the  very  foundation  on 
which  the  city  and  its  suburbs  have  been  built  up.  The 
•debt  the  city  of  Winnipeg  of  to-day  owes  the  men  who  have 
stood  behind  these  enterprises  can  scarcely  be  over-esti- 
mated. 

For  the  pul)lic  utilities  of  Winnipeg  have  been  developed 
to  keep  pace,   or  a  little   in   advance,  of  the   city's  progress. 


Ten  years  ago  the  liabilities  of  the  Street  Railway  Com- 
pany scarcely  exceeded  two  million  dollars;  to-day  they  are 
probably  eight  times  that  amount.  Ten  years  ago  there 
were  eighteen  miles  of  track;  to-day  it  is  approximately 
one  hundred  and  twenty.  Ten  years  ago  fifty  small  motor 
cars  comprised  the  rolling  stock;  to-day  the  number  of 
modern,  well-equipped,  commodious  coaches  numbers  nearly 
two  hundred  and  fifty.  In  addition  there  is  the  big  hydro- 
electric plant  supplying  light  and  power,  the  brand  new 
steam  turbine  auxiliary  plant  to  ensure  continuity  of  ser- 
vice,  and  the  thoroughly  modern  gas  plant. 

Of   course,    one    man    didn't    do   all    this,    but    there    has 
been   one  man   on  the  job  all   the  time  for  the  last  decade, 

one    of   those    fellows   with 


Mb.  WiLFOKD  Phillips 


'rangey"  ideas,  the  subject 
of   our  'sketch    this   month, 
the  general  manager  of  the 
Winnipeg     Street     Railway 
Co.,    Mr.    Wilford     Phillips. 
He      does      not      advertise 
much        so        we      scarcely 
know   how   much    credit    to 
give   him,   but   it   is   worthy 
of  note  that   during  his  ten 
years'    management    of    the 
system  it  has  increased,   in 
every  department,  ten   fold. 
Down   in   Prince   Edward 
County,    Ontario,    they    are 
proud   to   tell   you   Wilford 
Phillips      was      born    there. 
That  was  in  1858;   October 
8,  to  be  exact.     In  1890  he 
commenced   his   street   rail- 
way  career   on   the    Metro- 
politan  Street   Railway     of 
North  Toronto,  thus  show- 
ing     his      adaptability      for 
and    his    faith      in      electric 
traction    by   attaching   him- 
self   to    what    was    practic- 
ally the  first  trolley  system 
in    Canada.      He   was   engi- 
neer and   superintendent,  of 
North        Toronto       Water- 
works and  electric   light  in 
1892  and  was  later  appoint- 
ed   mechanical      and      elec- 
trical   engineer    of    the    Ni- 
agara   Falls    Park    &    River    Railway.      In    1896    he    became 
inanager  of  this  road,  resigning  in   1890  to  accept  the  oflice 
he   still   holds. 

It  is  men  like  Wilford  Phillips  who  have  made  the 
West,  and  Electrical  Canada  is  fortunate  that  he  threw  in 
his  latAVi'tfi'her.    ; 


^Jf.  A/McEachren,  forrherly  with  the  Engineering  Equip- 
ment &  SuppV  Company  iS  now  conducting  business  under 
his  own  name,  at  147  Bannautyne  avenue,  Winnipeg.  Mr. 
McEachren   has  taken   over  several  agencies. 

Mr.  William  Bennett,  engineer,  father  of  Mr.  James 
Bennett,  chief  electrical  inspector  for  the  Canadian  Fire 
Undei  writers'  Association  recently  died  at  the  Western  Hos- 
pital, Montreal,  after  a  short  illness.  He  was  61  years  of 
age,   and    leaves    a   widow    and   one   son. 
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Bird's  Bye  View  of  Power  House,  Forebay  and  Tailrace — Canadian  Light  &  Power  Co.,  St.  Timothee,  Que. 

Caimadliaini  Liglut  asud  Power  DeYelopmeimt 

At     St.    Timothee,   Que.,   on     the    Beauharnois   Canal  —   Present 
Equipment  Three  5,000  kv.  a.  Units — Ultimate  Capacity  75,000  h.p. 


The  scheme  of  the  Canadian  Light  and  Power  Com- 
pany's hydro-electric  development  is  simple  and  consists 
of  most  of  the  usual  features  in  power  plants  operating 
under  medium  heads.  These  are: — the  canal  intake  with 
controlling  gates,  power  canal,  forebay,  power  house  in- 
take and  penstocks,  power  house  with  its  equipment,  tail- 
race  and  the  transmission  line  to  Montreal  with  a  terminal 
station  at  Montreal.  The  only  usual  feature  not  included 
is  a  dam  which  in  this  case  is  provided  by  the  natural  bar- 
rier  of  the   crest  of  the  Coteau  rapids. 

The  canal  intake  is  located  at  Valleyfield  and  admits 
water  directly  from  Lake  St.  Francis  into  the  power  system. 
The  flow  is  controlled  by  steel  tainter  gates,  20  ft.  x  20  ft., 
operated  by  an  electric  travelling  hoist.  Of  these  steel 
gates  there  are  now  four  in  place,  but  provision  is  being 
made  for  two  additional  gates  which  can  be  erected  at  any 
time  without  interruption  to  power  operation.  There  is 
also  included  in  the  intake  a  boat  gate  which  will  admit 
into  the  canal,  boats  50  feet  wide  with  22  feet  draft. 

The  power  canal  is  that  part  of  the  old  Beauharnois 
canal  lying  between  Valleyfield  and  St.  Timothee,  a  sec- 
tion   seven    miles    long.      This    canal     was    originally    only 


fourieen  feet  deep  but  is  now  being  given  a  depth  of  twen- 
ty-five feet;  the  extra  depth  will  insure  that  at  no  time  dur- 
ing navigation  will  the  flow  of  water  through  the  canal 
exceed   two   miles   per   hour. 

A  large  forebay  leads  from  the  end  of  the  improved 
power  canal  to  the  power  house  located  on  the  banks  of 
the  St.  Lawrence  river;  this  forebay  is  formed  by  means 
of  two  parallel  earth  dams  or  embankments  700  feet  apart, 
40  feet  high  and  each  about  2.000  feet  long.  They  are  con- 
structed of  earth  made  up  of  a  stiff  clay  on  the  inside  or 
water  side  and  with  coarser  material  on  the  outside.  The 
banks  are  16  feet  wide  on  top  which  is  6  feet  above  the 
highest  water,  while  the  slopes  are  two  on  one  on  each 
side;  the  inner  side  is  protected  with  stone  riprap.  The 
forebay  headwall  and  tailrace  are  now  completed  for  a  de- 
velopment   of   about    75,000    horse   power. 

At  the  lower  end  of  the  forebay  a  large  concrete  dam 
or  headwall  provides  for  the  intakes  through  which  the 
water  from  the  forebay  is  conveyed  to  the  turbines  in  the 
power  house.  The  dam  consists  of  a  series  of  twenty-two 
bays,  each  pair  of  which  connects  through  openings  lead- 
ing   directly   into    a    main    penstock.      Each    half    opening    is 


Rear  View,  Intake  and  Controlling  Works — Canadian  Liglil  iV  Powit  Co.,  Si.  Timothee,  Que. 
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controlled  by  a  larj;c  tinilKT  yatc  wliicli  will  operate  en- 
tirely under  water,  so  as  to  avoid  ice  interference,  and  will 
be  raised  from  below  by  a  travelling  hoist.  Large  racks 
are  also  located  in  each  bay  and  means  are  provided  for 
cutting  off  water   from   both   racks  and  gates  by   stop   logs. 

The  water  leaves  the  turbines  through  draft  tubes  into 
the  tailrace.  a  fan  shaped  area  of  1,000  feet  wide,  500  feet 
long  and  9  feet  in  depth  ending  in  the  river. 

The  power  house  adjoins  the  headwall,  but  at  present 
is  constructed  to  provide  for  four  (4)  units  only,  or  about 
30,000  horse  power,  with  false  walls  ready  for  extension. 
It  is  constructed  entirely  of  stone,  concrete  and  steel.  All 
interior  partitions  are  of  steel  hy-rib  and  cement  plaster. 
Separate  railway  tracks  run   from   the   main   siding  into  the 


The  present  generating  equipment  consists  of  three 
.'•),0i)0  kv.a.  AUis-Chalmers-BuUock  3-phase,  2,300  volt,  60- 
cycle,  150  r.p.m.  alternating  current  generators.  The  bear- 
ings of  both  the  water  wheels  and  generators  are  lubri- 
cated by  oil  under  pressure  and  cooled  by  means  of  circu- 
lating water  taken  from  the  forebay.  The  current  passes 
from  the  generators  through  a  low  tension  automatic  sole- 
noid-operated oil  switch  to  a  short  bus  from  which  it  can 
be  delivered  through  another  oil  switch  to  the  transformer 
or  the  auxiliary  bus. 

The  transformers,  four  in  number,  are  5,000  kv.a  ca- 
pacity, three  phase,  delta  to  delta,  oil  insulated  and  water 
cooled;  they  step  the  potential  up  to  48,000  volts  for  trans- 
mitting; each  transformer  is  provided  with  an  emergency 
oil  drain  leading  to  the  tailrace  and  is  placed  in  a  concrete 
compartment,  thus  giving  complete  protection  in  case  of 
tire. 

The  exciter  plant  consists  of  two  water  wheel  driven 
350  kilowatt  d.c.  machines  operating  in  parallel.  A  booster 
is  inserted  in  the  main  exciting  circuit  so  that  the  oper- 
ator, once  having  adjusted  his  alternating  current  gener- 
ator field  rheostats  by  working  in  the  field  of  the  booster, 
is  enabled  to  control  the  voltage  of  all  the  generators  at 
once.  A  storage  battery  automatically  replaces  the  ex- 
citers, should  they  drop  their  voltage,  thus  eliminating  a 
shut  down.  All  switch  gear,  water-wheel  governors  and 
generators  are  electrically  controlled   from  a  glass  enclosed 


Tainter  Gates,  Caual  Intake  and  Coutiolling  Works 

generator  and  turbine  rooms  from  which  the  large  travel- 
ling cranes  operating  in  each  of  these  two  rooms  can  lift 
materials   and    machinery    directly    from    the    cars. 

The   Hydraulic   Apparatus 

The  hydraulic  equipment  consi.-.t5  of  steel  penstocks 
14  feet  in  diameter,  leading  from  the  headwall  into  large 
vertical  steel  tanks  27  feet  in  diameter  open  at  the  top. 
These  open  tanks  provide  for  any  surges  in  the  water  level 

caused    by    sudden    changes     in      operating 

conditions.      In    each    tank   are   placed    two 

72-inch    turbines    on    a    single    shaft,    each 

pair  developing,   under  50   feet  head,   about 

7500  horse  power  at  a  speed  of  150  revolu- 
tions   per   minute.      One    important    feature 

of  this  equipment  is  that  the  entire  weight 

of  the  turbines  and  their  water  load  is  car- 
ried   on    two    bearings    located    outside    the 

tank,   so   that   they  are   easily  accessible   to 

the   operator.        Lombard     governors,   type 

Nl4,    regulate    the    turbine    gates    and    are 

designed    in    times    of    emergency    to    close 

the  gates  completely  in  three  seconds.  The 

turbines  are  S.  Morgan  Smith  manufacture. 

Electrical  Power  House  Equipment 

The  electrical   equipment  of  the  power     ■ 
house   follows   the   latest  standard  practice, 
that    of  complete    individual   units,  consist- 
ing   of   low    tension      generator,    switching 
apparatus  and  step-up  transformers  running  in  parallel  on  a 
high   tension  bus,  with   provisions  for  transforming  the  low 
tension    energy    of   any    one    unit    to    the    high    tension    bus 
through   any   other   unit.     This   first   development   will    con- 
sist  of  ten   of  these   complete   units. 
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Anangenient of  Surge- 
tank,  Watof-whoels 
and  Generator. 

^wilchboard  gallery  JMcaled  on  the  south  ^illc•  in  the  centre 
of  the  generating  room.  Mere  are  the  direct  current  ex- 
citer and  battery  panels,  the  relay  panels  on  which  are 
mounted  the  instantaneous  and  time  element  relays  which 
automatically    open    the    oil    switches    on    overload    and    so 
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protect  the  station  apparatus  from  injury.  On  this  panel 
are  also  iitted  testing  jacks  for  the  purpose  of  testing  out 
meters,  relays,  instrument  transformers,  etc.,  so  by  plug- 
ging in  standardizing  meters,  tests  can  be  made  without 
interruption   while   the   plant   is   in   operation. 

On  the  bench  board  control  desk  is  traced  a  mimic 
diagram  of  the  main  alternating  current  circuits  from  the 
generators  to  the  outgoing  lines,  small  switches  are  mount- 
ed in  locations  corresponding  to  the  oil  switch  they  con- 
trol, and  by  means  of  small  red  and  green  signal  lamps, 
showing  whether  the  switch  is  on  or  ofif,  it  can  be  deter- 
mined at  a  glance  just  what  apparatus  is  alive  or  dead. 
Above  the  bench  board  facing  the  operator  is  the  instru- 
ment rack  carrying  the  various  instruments. 

Westinghouse  "GA"  oil  circuit-breakers  are  used  in 
the  high  tension  circuits.  Each  pole  is  deeply  immersed 
in  oil  contained  in  a  separate  boiler  plate  tank  of  its  own. 
All  terminal  bushings  are  of  the  condenser  type  with  a 
series  transformer  let  in  and  around  the  bushing  where  it 
enters  the  top  of  the  tank.  This  breaker  is  capable  of  in- 
terrupting 70,000   kw.   without  injury   to   itself. 

As  the  work  draws  nearer  completion  it  is  seen  on  all 
sides  that  no  expense  has  been  spared  to  ensure  efficient 
operation  and  a  high  reliability  factor  against  interruption 
of   service. 

Transmission   Equipment 

The  transmission  line,  26  miles  in  length,  leads  from 
the  power  house  over  a  106  ft.  wide  private  right  of  way  to 
the  Beauharnois  Canal,  thence  along  the  north  bank  of 
the  canal  to  Melocheville,  where  it  turns  sharply  towards 
the  New  York  Central  Railway  and  runs  thence  along  the 
railway  to  a  point  just  below  the  Canadian  Pacific  Railway 
bridge  over  the  St.  Lawrence  river.  The  transmission  line 
is  carried  across  the  river  in  two  spans  of  1.700  feet,  the 
central  support  being  on  a  steel  tower  supported  by  heavy 
concrete  piers  built  down  to  the  river  bed.  The  line  runs 
thence  to  the  Lachine  Canal  at  Rockfield  following  the 
north  bank  to  Cote   St.   Paul  where   it  ends  in  the   terminal 


On«  I'air  7,0(J(J  h,p.  Turbines — Canadian  Light  &  Power  Co. 

station.  The  towers,  which  are  of  galvanized  structural 
steel,  spaced  about  every  500  feet,  are  liberally  designed  to 
carry  two  three-phase  circuits  of  No.  00  copper  wire  made 
up  in  nineteen  strands.  Also  a  telephone  circuit  of  two 
No.  5  copper  clad  wires  and  a  single  No.  4  copper  clad 
ground  wire  located  on  top  of  the  towers — this  grounded 
line  acting  as  additional  lightning  protection  to  tlic  elec- 
trolytic arresters  located  at  each  end  of  the  tran-mission 
line. 

The   two   main   transmission    circuits,   capable   of   trans- 
mitting 20,000  h.p.  each  at  a  potential   of  48,000  volts,  arc 


supported  on  high  ten^inn  pin  type  Lcjckc  porcelain  insu- 
lators designed  to  stand  a  precipilalion  test  for  thirty 
minutes  at   120,000  volts. 

Both  Telephone  and  Telegraph  System 
Special  attention  has  been  given  to  the  methods  of  com- 
munication between  the  power  house  and  the  terminal  sta- 
t'on  consisting  of  a  combined  telephone  and  telegraph  sys- 
tem. The  telephone  equipment  consists  of  a  special  tele- 
phone set  having  all  metal  parts  arranged  to  be  grounded, 
insulating    transformer,    extension    bell,    drainage    coil,    etc. 


One  of  main  Generator  Units — Canadian  Light  &  Power  Co. 

Condensers  are  inserted  in  the  telephone  circuit  to  prevent 
the  direct  current  from  the  telegraph  equipment  passing 
through  the  telephone  apparatus.  The  condensers  are  pro- 
vided with  double  pole,  double  throw  knife  switches  so 
that  if  they  are  damaged  they  can  be  readily  cut  out  and 
the  line  kept  closed.  A  voltage  protector  is  connected  to 
the  instrument  side  of  the  insulating  transformer  to  dis- 
charge  any   static   caused   by   disturbances   on   the   line   side. 

The  telegraph  equipment  consists  of  a  retardation  coil, 
line  relay,  key,  line  battery,  sounder,  local  battel y,  etc.,  the 
telegraph  instruments  being  connected  between  the  neutral 
of  the  retardation  coil  and  the  ground  so  that  the  tele- 
graph current  will,  in  normal  operation,  divide  and  flow  in 
equal  amounts  over  each  of  the  two  line  wires.  If  one  of 
the  line  wires  is  broken  or  grounded,  it  can  be  cut  out  by 
means  of  the  switches  provided  and  communication  car- 
ried  on    over   the   remaining   sound  wire. 

All  the  equipment  has  been  so  arranged  that  it  is  read- 
ily accessible  thereby  permitting  repairs  and  changes  to 
lie  quickly  made. 

The   Terminal   Station 

'I'lie  terminal  station  at  the  end  of  the  transmission 
line  is  located  at  Montreal  near  the  bridge  over  the  Lachine 
Canal  at  Cote  St.  Paul.  It  is  a  fireproof  structure  250  ft. 
long  by  50  ft.  wide,  composed  of  steel  and  concrete  enclosed 
in  red  pressed  brick,  faced  with  Indiana  limestone.  The 
two  incoming  lines  enter  the  west  end  wall  and  drop  down 
to  the  line  oil  switches;  just  outside  the  terminal  station 
are  located  the  horn  gaps  used  in  conjunction  with  the 
electrolytic  lightning  arresters  which  arc  placed  on  a  gal- 
lery just  inside  the  buildings.  The  two  lines  run  the  en- 
lire  length  of  the  transformer  room.  An  oil  switch  located 
next  to  the  line  switches  enables  these  high  tension  busses 
to  be  tied  in.  Placed  under  the  high  tension  busses,  three 
on  each  side,  are  the  iiislruincnt  series  transformers  and 
oil-insulated,    water    cooled.    Ihree-phasc      General      Elect. ic 
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transformers,  of  4000  kv,a.  capacity,  which  lower  tlie  poten- 
tial to  13000  volts  for  distribution.  All  the  oil  switches 
in  this  room  are  KlO  solenoid  operated,  can  be  isolated 
by  discoiHiecting  switches  and  are  controlled  from  the 
sw-itchboard  gallery.  The  transformer  low  tension  leads 
run  along  under  the  floor  in  fibre  conduit  encased  in  con- 
crete, to  the  switch  room  where  after  lising  through  a 
motor   operated,   type    H.   oil    switch,   each   lead   rises   vertic- 
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ally  in  a  brick  compartment  to  the  lower  poles  of  two  dis- 
connecting switches  through  which  the  transformer  can 
be  thrown  on  to  the  main  bus  or  an  auxiliary  bus.  On  the 
top  floor  of  this  house  are  the  motor  operated  oil  switches 
and   lightning  arresters   for   the   outgoing   feeders. 

All    disconnecting    switches    in    this    house    are    so    ar- 
ranged  that   when   closed   they   light  a   signal   lamp   on    the 


Transfurnier  Kooiu.  Tt-riuinal  Station.  .Montioal 

switchboard  and  light  a  red  lamp  placed  over  the  corres- 
ponding set  of  switches,  thus  giving  protection  against 
opening    disconnecting   switches    under    load. 

Auxiliary    Steam   Plant 

In  llu-  next  sectiiiM  i-.  the  vmcrncncy  >teani  ijlant  con- 
sisting at  present  of  one  l.">()()  kw.  S:i00  volt,  alternating 
current  turbo-generator  and  auxiliaries.     The  energy  of  this 


generator  is  raised  to  lli.OOO  volts  by  a  187.';  kv.  a.  oil-insu- 
lated, water-cooled,  three-phase  transformer  and  connected 
to  the  13,000  volt  busses  through  motor  operated  oil 
switches  located  in  the  switch  house  next  to  the  transform- 
er switches. 

Next  comes  the  boiler  room  which  contains  four  13  & 
W  marine  type  water  tube  boilers  of  333  horse  power  each, 
placed  in  two  pairs  on  each  side  of  the  firing  aisle.  The 
coal  is  stored  in  a  long  concrete  pocket  sunk  under  the 
siding  of  the  G.  T.  R.  and  from  there  is  carried  by  a  coal 
conveyor  after  being  crushed  and  weighed,  to  the  over- 
head bunkers  from  which  it  is  fed  down  to  the  chain 
grate  stokers.  Special  fuel  oil'  burners  are  installed  which 
in  emergency  will  bring  the  boilers  up  to  full  pressure  in 
twenty   minutes. 

The  switchboard  gallery,  a  glass  enclosed  structure, 
overlooks  the  turbine  room  and  contains  the  direct  cur- 
rent panels  for  the  turbo  exciter  and  control  circuits,  the 
relay  board  which  holds  the  overload  and  time  element  re- 
lay^    and    jacks    for    in-crlion    of    standardizing    instruments 


Typical  Transmission 
Tower 


Special  Tower,  cros.sing 
Lachine  Canal 


to  test  all  relay  circuits,  in.struniont  transformers,  etc.,  the 
bench  board  control  desk  and  instrument  rack  mounted  on 
front  of  same.  As  at  the  power  house,  a  complete  dia- 
gram of  the  main  circuits  is  given  in  miniature  on  the 
bench  board,  enabling  the  operator  to  see  just  what  path 
the  energy  is  taking  from  the  incoming  lines  to  the  out- 
going feeders.  The  synchronizing  receptacles  on  th's 
board  are  arranged  so  that  the  oil  switch  connecting  the 
turbo  generator  to  the  13.000  volt  bus  cannot  be  thrown 
in   unless   the   synchronizing  plug  is   in. 
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Aeotlhar  Bo  Co  Hydro^Elactric  DeYelopmneimfc 

Jordan    River    Plant    Ready   to    Operate — Transmits    to    Victoria 
City  —  Two    6,000    H.  P.    Units   at    First         Head    of    1,100    Ft. 


The  Vancouver  Island  Power  Company,  a  subsidary 
company  of  the  British  Columbia  Electric  Railway  Com- 
pany Limited,  is  now  carrying  out  a  large  electric  power 
development  scheme  on  the  Jordan  River,  located  in  the 
southeast  portion  of  Vancouver  Island,  British  Columbia, 
literally  at  the  western  outpost  of  the  British  Empire. 
At  the  expenditure  of  several  millions  of  dollars  the  com- 
pany plans  to  deliver  from  its  hydro-electric  plant  on  the 
Jordan  River  24,000  horse  power  of  electrical  energy  at 
the  substation  in  Victoria,  the  capital  of  British  Columbia, 
where    the    company    operates    a    tram    system    covering    the 


Power  House — Vancouver  Island  Power  Co. 

city  and  suburbs  and  carries  on  a  general  light  and  power 
business.  The  heavy  expenditure  involved  in  carrying  out 
the  development  work  is  necessitated  by  the  growth  of  the 
company's  business  on  Vancouver  Island  as  well  as  to 
provide  power  for  the  operation  of  an  interurban  tram- 
line, 23  miles  in  length,  running  north  from  Victoria 
through  the  Saanich  peninsula,  work  on  which  is  now  un- 
der  way. 

Operations  on  the  Jordan  River  plant  have  been  in 
progress  for  some  time  and  the  company  is  now  about 
ready  to  supply  the  initial  energy  form  a  station  equipped 
to  provide  (K)OO  hi).,  with  considerable  progress  already 
made  on  another  unit  of  the  same  power.  It  is  expected 
that  these  two  units  will  be  sufficient  to  meet  the  com- 
pany's demands  for  two  or  three  years,  during  which  time 
steps  will  be  taken  to  enlarge  the  power  plant  and  develop 
the  ultimate  capacity  of  24,000  horse  power  through  the 
installation  of  two  additional  units  of  6000  h.p.  each. 

The  principal  features  of  the  development  work  are 
the  damming  of  Bear  Creek,  a  tributary  of  the  Jordan 
River;  the  construction  of  a  diversion  dam  at  a  point  lower 
down  the  river;  the  building  of  a  flume  six  miles  in  length; 
the  construction  of  a  forebay  reservoir  at  an  elevation  of 
1150  feet  above  the  power  house  site;  placing  a  two  mile 
steel  pipe  line  for  conducting  the  water  from  the  reservoir 
to  the  power  house;  building  a  power  house;  installation 
of  hydro-electric  equipment  and,  finally,  constructing  a 
transmission  line  forty  miles  in  length  to  carry  the  elec- 
trical   power    to    the    substation    at    Victoria. 

The   Jordan   river   is   a   stream    flowing   into   the   Straits 


of  Fuca.  on  the  coast  of  Vancouver  Island,  about  40  miles 
west  of  Victoria.  Its  drainage  area  is  approximately  74 
sq.  miles,  the  greater  part  of  the  watershed  being  at  an  ele- 
vation of  over  1,200  feet  and  well  wooded.  The  average  pre- 
cipitation for  the  section  during  1908  and  1909  was  75  inches. 
The  records  of  the  flow  of  the  streams  show  that  to  meet 
the  power  requirements  of  the  company  for  the  future  it 
will  be  necessary  to  store  water  and  with  this  idea  in  mind 
sites  have  been  already  selected  for  five  reservoirs,  work 
on  which  will  be  carried  out  as  the  needs  of  the  case  de- 
mand. 

The  reservoir  site  on  Bear  Creek  is  about  a  mile  from 
the  junction  of  the  creek  with  the  Jordan  and  eleven  miles 
from  the  beach.  Here  has  been  constructed  a  hydraulic 
till  dam  50  feet  in  height.  This  will  impound  about  300,- 
000,000  cu.  ft.  of  water,  ample  to  supply  any  deficiency  of 
the  natural  stream  in  meeting  the  company's  present  re- 
quirements. The  dam  is  725  feet  long  at  the  crest,  has 
a  width  at  top  of  10  feet;  water  slope  of  2J/^  to  1  and  dry 
slope  of  2  to  1;  volume  of  earth  to  be  placed,  about  120,000 
cubic  yards;  flowage  area  of  storage  basin,  about  270 
acres. 

As  the  demands  upon  the  company  for  power  increase 
and  additional  units  are  installed  at  the  power  house  this 
dam  will  be  raised  to  a  height  of  70  feet,  increasing  its  im- 
pounding capacity  to  500,000,000  cu.  ft.  and  the  area  of  its 
basin  to  400  acres.  The  crest  of  the  dam  will  then  be 
1320  feet  in  length  and  300,000  cu.  yds.  of  earth  will  be 
required  for  the   additional   filling. 

The  diversion  dam  is  located  on  the  Jordan  river  at  a 
point  about  eight  miles  from  its  mouth.     This   dam   is   con- 


Flume  and  Flume  Railway — Vancouver  I.'sland  Power  Co. 

Nlructc<l  of  timljer  crib  work,  Ijack  filled  with  stone  and 
with  a  plank  facing  both  up  and  down  stream.  Its  height 
is  only  sufficient  to  meet  the  requirements  of  the  case. 
The  intake  basin  is  sufficient  to  provide  for  the  company's 
ultimate  plans  for  power  and  the  usual  rack  bars  are  in- 
stalled to  prevent  floating  debris  passing  into  the  flume. 
From  the  diversion  dam  the  water  is  conducted  by  a 
limber  flume,  six  miles  in  length,  to  the  forebay  reservoir, 
the  fall  being  about  five  feet  to  the  mile.  The  flume  is  of 
the    two    post    rectangular    box    type,    providing    for    a    box 
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34-inch   Pipe  Line. 


Transmission  Line  at  N'ictoria  Sub-station.  Porebay  Reservoir  Oate-tower. 


five  feet  bj'  six  feet  in  section.  Initially  the  tiunie  has 
not  been  made  of  the  full  height  but  when  the  full  plans 
are  carried  out  it  will  deliver  164  cubic  feet  per  second,  a 
sufficient  supply  to  operate  the  three  generating  units 
planned  for  the  power  house  at  their  normal  load  and  a 
fourth  unit  as  it  may  be  required  to  meet  exceptional  de- 
mands. The  usual  safeguards  of  sand  boxes  and  waste 
gates   have   been   installed   in   the   flume. 

From  the  flume  the  waters  of  the  Jordan  emerge  into 
forebay  reservoir,  located  1,150  feet  above  sea  level.  The 
ultimate  plans  for  this  reservoir  contemplate  the  erction 
of  dams  closing  up  two  small  valleys  and  impounding  about 
4,370,000  cubic  feet  of  water.  For  the  present,  however, 
only  a  low  dam  has  been  constructed,  sufficient  to  meet 
immediate  needs.  The  height  of  this  dam  is  about  21  feet, 
and  10,000  cubic  feet  of  earth  fill  was  used  in  its  con- 
struction. 

From  the  forebay  reservoir  the  water  is  conducted  to 
the  power  house,  two  miles  distant,  through  steel  pipes 
For  the  first  third  of  the  distance  a  single  rivetted  steel 
pipe,  44  inches  in  diameter,  is  used,  which  will  carry  suffi- 
cient water  for  the  first  two  units  as  planned  for  the  power 
house.  For  the  remaining  two-thirds  of  the  distance  the 
water  is  conveyed  through  two  lap  welded  steel  pipes 
ranging  from  36  to  30  inches  in  diameter,  this  section  of 
the  connection  being  jointed  with  the  44-inch  pipe  by  a 
cast  iron  "Y."  When  the  final  plans  for  the  dams  at  the 
forebay  reservoir  are  carried  out  another  44-inch  pipe  will 
be  placed  in  the  dam  and  provision  thus  made  for  supply- 
ing water  for  the  third  and  fourth  units  at  the  power  house. 

The  power  house  is  located  at  about  sea  level.  The 
initial  building  is  about  50  by  100  feet  in  size,  being  designed 
to  accommodate  two  units  of  6,000  h.p.  each  with  neces- 
sary transformers,  switchboards,  etc.  The  structure  is 
built  of  concrete  and  steel  and  in  its  design  was  arranged 
to  allow  for  extensions  at  a  future  dale  when  additional 
units   are   demanded. 

The  generating  machinery  now  installed  in  the  power 
house  and  about  ready  for  operation,   consists  of  one   6,000 


h.p.  waterwhee!  of  the  Doble  type,  manufactured  by  the 
Jolin  McDougall  Caledonian  Iron  Works;  one  4,000  kw.  Allis- 
Clialmers  alternating  generator,  exciter  generator  of  in- 
terpolar  Jype,  switchboard,  etc.  The  current  delivered  by 
the  main  generator  at  2,300  volts  is  stepped  up  to  35,000 
volts  by  a  set  of  three  1,400  kw.  oil-insulated  water-cooled 
transformers  which  are  located  in  fireproof  compartments 
back  of  the  generator.  This  initial  voltage  will  probably 
be   raised  to  60.000  when  a   second   unit  is   placed   in   opera- 


Main  Generator  and  Water  Wheel — Jordan  River. 

tion  at  the  plant.  A  75,000  volt  three-pole  oil  switch  with 
disconnecting  switches  is  provided  for  the  set  of  trans- 
formers and  a  complete  equipment  of  three-phase  aluminum 
cell,  35,000  volt,  lightning  arresters  is  installed  to  protect 
either   end   of  the   transmission   line. 

From  the  power  house  the  current  is  carried  to  the 
sub-station  in  Victoria,  which  has  been  enlarged  to  meet 
the  need.  This  calls  for  a  transmission  line  of  forty  miles 
in  length.     For  the  line  cedar  poles  are  used,  fifty  to  sixty 
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fcc-t  in  Iciiyth  ami  spaced  from  :i(iil  hi  :!()()  feci  apart.  'I'lirec 
steel  cross  arms  are  mounted  on  cacli  pole,  each  arm  be- 
ing nine  feet  in  length  and  braced  with  three-quarter  inch 
struts.  This  installation  provides  for  an  ultimate  installa- 
tion of  two  three-phase  transmission  circuits.  The  sus- 
pension type  of  insulators  are  used,  the  brown  glazed  por- 
celain insulators  being  14  inches  in  diameter  at  the  bot- 
tom of  the  bell.  The  conductor  is  a  .seven-strand  aluminum 
cable  of  No.  00  B  and  S  gauge  which  will  conduct  the 
output  of  one  generator  at  35,000  volts  with  a  loss  of  four 
per  cent,  and  the  output  of  two  generators  at  60,000  volts 
with  a  loss  of  three  per  cent. 


Over  2,000  Foot  Head  in  Penticton 

One  of  the  most  interesting  hydro-electric  plants  of 
recent  years  will  be  that  for  the  Municipality  of  Penticton. 
B.  C,  tenders  for  which  have  just  been  called. 

The  water  will  be  taken  from  the  hills  to  the  east  of 
the  town  by  about  eight  miles  of  concrete  gravity  conduit 
at  the  erid  of  which  it  will  discharge  into  two  twelve-inch 
pressure  pipe  lines,  one  of  which  will  be  installed  at  pres- 
enf.'^  The  twelve-inch  pipe  is  carried  about  one  mile  when 
it  discharges  into  a  ten  inch  pipe  also  about  one  mile  long, 
which  terminates  in  the  header  at  the  power  house.  Two 
one  hundred  kilovolt  ampere,  four  thousand  volt,  three 
phase,  sixty  cycle,  nine  hundred  r.p.m.  alternators,  with 
direct  connected  impulse  wheels  and  exciters  and  a  three 
panel  switchboard  will  constitute  the  power  house  equip- 
ment. 

The  power  house  building  will  be  of  reinforced  con- 
crete construction  with  provision  made  in  the  design  for 
future  extension  to  the  ultimate  capacity  of  nine  hundred 
kilowatts.  A  hand  operated  crane  will  form  part  of  the 
later    installation. 

One  notable  feature  of  this  plant  will  be  the  pressure 
under  which  the  wheels  will  operate,  the  static  head  being 
two  thousand  one  hundred  and  fifteen  feet  while  the  calcu- 
lated efTective  head  will  be  two  thousand  and  forty-five 
feet. 

The  location  of  the  power  house  being  somewhat  more 
than  four  miles  from  the  centre  of  distribution  four  thous- 
and four  hundred  volts  will  be  the  distributing  pressure. 
The  secondary  distribution  will  be  two  wire  110  volt. 

From  the  power  house  to  the  outskirts  of  the  town  a 
single  pole  line  will  be  provided,  spans  of  which  will  be 
about  five  hundred  feet.  A  private  telephone  line  will  also 
be  installed  on  the  transmission  poles  about  six  feet  be- 
low  the   transmission   lines. 

The, street  lighting  system  will  be  series  tungsten  with 
goose  neck  brackets,  the  light  being  distributed  in  many 
small  units  rather  than  by  a  few  larger  ones  such  as  arc 
lights.  Mr.  F.  H.  Latimer,  C.  E.,  of  Penticton  is  consulting 
engineer  for  the  municipality  and  has  associated  with  him 
for  the  power  house  and  distribution  system  Messrs. 
Mather,  Yuill   &  Company  of  Vancouver. 

Penticton  has  entered  upon  a  new  era  of  prosperity 
with  the  commencement  of  construction  of  the  Kettle  Val- 
ley Railway,  contracts  for  the  first  forty  miles  of  which 
have  recently  been  signed.  The  situation  of  the  town  at 
the  lower  end  of  Okanagan  I,ake  will  make  it  an  important 
distributing  point  when  the  rail  connection  with  the  bouTi- 
dary   country   has   been   completed. 


The  Robb  Engineering  C"ompany,  Amherst,  Nova  Scotia. 
and  South  Framingham,  Mass.,  have  recently  received  an 
order  from  the  Sturgeon  Lake  Development  Company,  of 
Toronto,  for  two  Kobb-Mutnford  boilers,  .'>4  in.  by  IH  ft.. 
and  one  stack  48  in.  in  diameter  and  80  feet  high,  with 
smoke  connection. 


Vancouver  Notes 

City  Electrician  McCrossan,  of  Vancouver,  estimates 
that  the  installation  of  ornamental  lighting  standards  on 
Hastings  street  east,  Cordova  street  and  Main  street,  sim- 
ilar to  those  now  being  erected  on  Hastings  street,  will 
mean  a  total  expenditure  of  about  $.')0,000.  The  work  is  to 
be  done  on  the  local  improvement  initiative  principle,  the 
city  paying  one-quarter  of  the  light  maintenance  of  the 
standards,  while  the  property  owners  are  expected  to  pay 
the  other  three-quarters  of  the  cost,  as  well  as  the  entire 
expense  of  installation.  The  Hastings  street  system,  from 
Granville  to  Main  street,  will  soon  be  ready  for  the  current, 
but  that  part  of  Hastings  street  east  from  Main  to  Jack- 
son street,  which  was  only  recently  included.  Main  street 
from  Alexander  street  to  the  bridge;  and  Cordova  street 
between  Granville  and  Main  streets,  will  not  be  served 
by  the  new  lights,  until  about  Christmas.  The  new 
standards  will  undoubtedly  add  greatly  to  the  night  ap- 
pearance  of   the    streets   mentioned. 


The  British  Columbia  Electric  Railway  Company  has 
added  three  new  locomotives  to  their  local  equipment.  One 
30-ton  freight  locomotive  was  turned  out  of  the  company's 
New  Westminster  shops,  the  others  being  45-ton  Baldwin 
Westinghouse  locomotives  similar  to  those  designed  for  use 
in  the  Detroit-Windsor  tunnel.  They  possess  all  steel  36- 
inch  driving  wheels,  and  each  locomotive  is  equipped  with 
four  125  h.p.  motors.  They  have  an  electro-pneumatic  con- 
trol system,  which  gives  three  running  speeds,  and  the  two 
engines  are  built  so  that  they  may  be  coupled  in  one  unit 
in  case  of  necessity. 


The  city  power  plant  at  Revelstoke  was  put  out  of 
business  on  July  25th.  during  the  progress  of  a  severe  elec- 
tric storm.  Lightning  struck  the  power  line,  and  passing 
through  the  arrester  to  the  armature  coils  of  the  new  plant, 
it  completely  destroyed  nine  of  them.  It  was  some  days 
before  the  damage  could  be  repaired,  and  in  the  meantime 
the  old  gas  plant  was  got  into  operation  in  order  to  pro- 
vide  the   citizens  with  light. 


No  less  than  four  different  concerns  are  at  present  ap- 
plying for  permission  to  use  the  streets  of  Mission  City. 
B.C.,  for  the  erection  of  power  transmission  and  other 
lines.  The  companies  interested  are  the  British  Columbia 
Electric  Railway  Company,  the  B.  C.  Telephone  Company, 
the  Western  Canada  Power  Company,  and  the  Mission  City 
Water,  Light  and  Power  Company,  all  of  which  are  in- 
stalling,   or    preparing    to    install,    lines. 


The  marriage  took  place  at  Christ  church,  Vancouver, 
B.  C,  on  Thursday,  August  3rd,  of  Mr.  E.  J.  Haughton. 
District  Superintendent  of  Government  Works  stations, 
Victoria,  to  May  Esther,  youngest  daughter  of  Mr.  Thos. 
Shotboll.  of  the  same  city.  Mr.  and  Mrs.  Haughton  will 
reside    at    Oak    Bay,    Victoria. 


A    Useful    Souvenir 

The  Canadian  Tungsten  Lamp  Company  is  distribut- 
ing a  very  useful  souvenir  in  the  form  of  a  letter  and 
stamp  moistener.  It  will  be  found  especially  useful  in 
moistening  long  rolls  of  stamps  and  furnishes  an  addi- 
tional reason  why  the  Dominion  Government  should  make 
all  haste  in  issuing  stamps  in  rolls  as  urged  by  the  Cana- 
dian Electrical  Association  recently.  This  souvenir  was 
widely  distributed  at  the  C.  E.  A.  convention  at  Niagara 
Falls. 
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One  of   the   Double-Tnick,   46-Foot,    Electric   Cars   of  Regina's   New    Street   Car  System. 


Regina  Street  Car  System — Modern  Equipment 
for  a  Modern  City 

Interest  has  been  aroused  in  Canadian  street  railway 
circles  by  the  introduction  of  a  distinctly  new  element  into 
the  Canadian  field  of  competition,  viz.:  English  street  cars. 
Through  the  enterprise  of  the  Canada  Ford  Company,  Lim- 
ited, of  Montreal  and  Winnipeg,  the  city  of  Regina  is  in- 
stalling street  cars  manufactured  at  Loughborough,  Eng- 
land, where  are  situated  the  works  of  the  Brush  Electrical 
Engineering   Company,    Limited. 

These  are  the  first  street  cars  turned  out  complete  in 
every  respect  in  England  to  be  imported  into  this  country, 
and  they  are  built  along  the  lines  of  the  standard  Canadian 
specification.  They  are  of  the  style  commonly  known  as 
the  semi-convertible  pay-as-you-enter  type  and  arranged  for 
single  end  control.  They  have  double  sash  windows  which 
drop  into  boxes  at  the  sides  of  the  cars.  The  ceilings  are 
of  the  monitor  type  with  ventilating  windows  on  each  side. 
The  vestibules  at  each  end  of  the  car  are  fitted  with  auto-  ' 
matic    folding    doors. 


I  he  single  truck  cars  are  33  feet  in  length,  double  truck 
cars  40  feet.  The  single  truck  cars  will  accommodate  33 
passengers,  while  the  double  truck  carriages  will  hold  44 
persons.  The  cars  are  shown  in  the  accompanying  illus- 
trations. 

With  regard  to  the  interior  finish,  mahogany  stands  out 
prominently,  the  ceilings  being  bird's-eye  maple.     The  blinds 


luUiior   Hegiiia   Municipal    Strict   Car. 


I'^jriSt 


Itear-end   View    Regiua   P.A.Y.E.   Car. 

are  provided  with  special  pincli  handle  releases.  The  scats 
aie  of  the  standard  type  crosswise  with  an  aisle  down  the 
centre,  so  that  two  persons  can  sit  side  by  side.  Winter 
windows  arc  also  provided  on  the  outside  of  the  cars  so 
that  they  will  be  free  from  draughts  in  cold  weather.  Spe- 
cially made  electric  heaters  are  supplied  for  winter  u.se  in 
addition  to  track  cleaners  under  the  oars.     Single  truck  cars 
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are  niouiUcd  on  the  Hnisli  :i\  E.  type,  8-foot  wheel  bear  trucks 
and  fitted  with  two  of  their  1204  E.  type,  forty  h.p.  motors. 
The  double  truck  cars  are  mounted  on  two  equal  wheel 
bogies  of  Brush  standard  type  fitted  with  single  bolsters, 
wheels  based  to  be  4  ft.  6  in.  with  four  1304  E.  type,  40  h.p. 
motors.  These  cars  were  ordered  in  the  spring  of  this 
year  and  already  have  been  delivered,  constituting  what  is 
claimed  as  a  record  in  the  street  car  world. 


(if  the  ciiMipany,  slates  that  every  day  makes  them  more 
satisfied  that  they  have  made  no  mistake,  as  llie  engines 
appear  In  he  of  the  highest  examples  of  machine  work  that 
h;i\e   conic   under   his   observation. 


by 


Moose  Jaw    Electric    Railway        Operated 
Diesel  Engines — First-Class  Roadbed 
and   Equipment 

Up  to  the  present  time  the  Moose  Jaw  Electric  Railway 
Company  have  received  six  coaches  from  the  Ottawa  far 
Company.  These  cars  are  each  equipped  with  two  fort\ 
horse  power  Westinghouse  motors,  600  volt,  crosswise 
seats,  with  exit  at  front,  and  are  said  to  be  a  beautiful  ex- 
ample of  this  type  of  car,  being  finished  in  cherry  and  bird's- 
eye  maple.  The  cut  shown  was  taken  in  front  of  the  resi- 
dence of  Sir  Wilfrid  Laurier,  in  Ottawa,  when  the  car  wa-^ 
undergoing  its  initial  test  run  before  being  shipped  west 
The  group  standing  near  the  car  are,  from  right  to  left: 
Messrs.  Warren  Y.  Soper,  vice-president  Ottawa  Electric 
Railway;  F.  W.  Lee,  shareholder  of  the  Moose  Jaw  Electric 
Railway;  Franklin  Ahearn,  director  Moose  Jaw  Electric 
Railway  Company;  A.  A.  Dion,  president  Moose  Jaw  Elec- 
tric Railway  Company;  E.  J.  Daly,  solicitor  of  the  com- 
pany; Lt.-Col.  D.  R.  Street,  secretary-treasurer  Moose  Jaw 
Electric  Railway  Company,  and  Thomas  Ahearn,  president 
of  the  Ottawa  Electric  Railway  Company,  and  shareholder 
of  the  Moose  Jaw  Electric  Railway  Company. 

The  company  are  expecting  to  be  ready  to  operate  car^ 
about  August  15.  They  are  building  very  large  and  beau- 
tiful car  barns  and  power  house,  and  installing  two  units  of 
the  Diesel  Oil  Engines,  direct  connected  to  two  Westing- 
house  generators,  each  being  125  kw.  capacity.  In  the  near 
future  seven  miles  of  track  will  be  in  operation.  This  com- 
pany was  one  of  the  first  to  decide  upon  using  the  Diesel 
Oil    Engines,   and    Mr.    A.    Hector    Dion,    the   superintendent 


Parlor  Car  Service  of  the  Illinois  Traction 
System 

Five  new  chair  cars  for  service  on  the  Illinois  Traction 
( 'iini|iany's  system  have  just  been  turned  out  oi  the  shops 
'<i    the    Danville    Car    Company.      The    new    (larlor    car    ser- 


Interior   L  T.  S.  Pai'lor  Car. 

vice  has  been  instituted  between  Danville  and  Springfield; 
Peoria.  Bloomington  and  Decatur;  Peoria,  Springfield, 
and  St.  Louis.  It  is  believed  this  service  will  attract  much 
of  the  high  class  traffic  hitherto  ob- 
tained by  the  parlor  cars  of  the  com- 
peting steam  roads.  Cleanliness  in 
transit  is  a  factor  of  very  great  im- 
portance. 

The  cars  are  trailers,  55J4  ft.  long 
liy  9H  ft-  wide,  of  semi-steel  con- 
struction, turtle  back  roof  type,  fit- 
ted with  Illinois  Traction  standard 
ventilators  and  M.C.B.  wheels,  trucks 
and  couplers.  The  accompanying 
photograph  gives  a  general  idea  of 
the  interior  appearance  of  the  car. 
Tlic  arrangement  of  the  lights  along 
the  side  of  the  roof  is  admirably  ad- 
apted for  reading  purposes.  Appar- 
ently nntlving.  has  been  omitted  that 
would  add  to  the  pleasure  and  com- 
fiirl    (if    the    company's    patrons. 


One   of   six   ( ^ouchi'H  nii-cady   Supplied    the   iMoonc   .law    Klectiir     Hallway   Oo. 


Surveys  have  been  made  for  the 
Stratford  Street  Railway  Company, 
l)y  Mr.  W.  S.  Brooke,  consulting 
engineer,  Toronto,  for  fourteen  miles 
of  line  in  the  city  of  Stratford. 
It  is  possible  work  may  begin 
this  year  and  that  the  road  will 
ultimately  connect  with  St.  Mary's 
and    Lake    Erie. 


New   Brunswick   Telephone    Company's   rates   Approved   by 
Commission 

The  public  Utilities  Commission  of  New  Brunswick 
has  just  handed  down  its  decision  in  the  matter  of  the 
complaint  of  the  Board  of  Trade  of  St.  John  city  against 
the  rates  charged  by  the  New  Brunswick  Telephone 
Company  in  that  city.  The  Commission  finds  that  the 
rates  of  the  company  are  reasonable  and  just. 

It  will  be  remembered  that  this  matter  has  been  un- 
der discussion  for  several  months.  The  Utilities  Com- 
mission spent  several  weeks  taking  evidence  offered  by 
both  sides.  It  was  claimed  by  the  Board  of  Trade  that 
in  comparison  with  other  parts  of  the  province  St.  John 
city  was  not  being  fairly  treated  by  the  company  in  the 
matter  of  rates.  In  defence  the  company  claimed  that  it 
would  be  unjust  to  the  rest  of  the  system  to  separate  St. 
John  city  and  give  special  rates  there.  It  was  pointed  out 
that  while  the  city  of  St.  John  did  actually  show  a  fair 
profit  on  investment  yet  the  whole  income  of  tlie  system 
of   the   company   did   not   work   out   so   favorably. 

The  commission  finds  that  it  would  be  unfair  to  dis- 
sociate St.  John  city  from  the  rest  of  the  system  and  con- 
cludes that  the  rates  charged  are  neither  unjust,  unreason- 
able, nor  discriminatory.  One  exception  only  is  taken  to 
their  rates,  namely,  the  annual  charge  of  $12  for  what  is 
known  as  the  extension  set  or  desk  telephone.  The  com- 
pany argued  that  this,  being  in  the  form  of  a  luxury,  should 
be  well  paid  for  by  the  customer,  but  the  commission  be- 
lieved that  the  rate  charged  should  bear  a  reasonable 
proportion  to  the  value  of  the  service  rendered  and  they  re- 
duce this  charge  to  one   half. 

The  following  are  the  rates  charged  in  St.  John,  tlie 
figures  being  for  yearly  rental  charges  for  local  service 
only: 

Busi-        Resi- 
ness         dence 

Special    line    $45.00      '  $30.00 

Two    party    40.00  24.00 

Four   party    .■?5.00  20.00 

Eight   party none  18.00 

Desk  equipment  $2.00  extra.     Flexiphone  $4.00  extra. 

The  value  of  the  New  Brunswick  Telephone  Company's 
investnent  as  sjiown  in  the  arrual  report  of  March  i1>t. 
1911,  is  as  follows: — 

Plant,  $1,248,409.63;  real  estate  and  buildings,  $T8,503.- 
17;  Miscellaneous  equipment,  $7,523.64;  Supplies,  $36,915,- 
04;    a    total    of   $1,407,351.48. 


Alberta  Telephone  Expansion 
The  telephone  system  of  Alberta  under  government 
control,  is  making  excellent  progress.  There  are  now 
close  upon  12,000  subscribers  in  the  Province,  the  cities 
and  towns  having  about  three-fourths  of  these.  By  the 
end  of  the  present  year  there  will  have  been  constructed 
about  4000  miles  of  long  distance  line  and  about  3000  miles 
of  rural  line  making  a  total  of  7000  miles  exclusive  of  the 
lines  in  the  cities  and  towns.  A  new  line  has  just  been 
completed  between  Edmonton  and  Calgary  which  will  be 
used  exclusively  for  calls  between  the  two  cities.  This  line 
can  also  be  used  to  carry  telegraph  messages  but  will 
probably  be  utilized  to  the  extent  of  making  ready 
for  the  next  customer  while  a  conversation  is  still  going 
on.  In  a  short  time  construction  will  have  been  complet- 
ed which  will  give  a  proper  service  between  Edmonton, 
Calgary,      Lelhbridge,      Medicine      Hat      and    all    interven- 


ing points  thus  tying  together  the  two  provinces  of  Sas- 
katchewan and  Alberta.  The  Government  is  installing  a 
new   switchboard   in   Strathcona. 

While  the  expansion  in  the  telephone  system  through- 
out the  whole  province  has  been  remarkable,  extensions 
in  rural  districts  have  been  the  most  noticeable.  During 
1910  over  1400  miles  of  rural  line  were  set  up  reaching  an 
average  of  about  one  farmer  per  mile.  During  the  pres- 
ent year  it  is  estimated  that  1500  miles  will  have  been  erect- 
ed before  winter  sets  in.  Throughout  the  working  sea- 
son the  government  installation  gang  numbers  about  200 
men. 

The  system  used  in  Edmonton  and  now  being  installed 
in  the  new  exchange  in  Strathcona  is  the  automatic  type. 
The  work  of  installation  is  in  charge  of  Mr.  Kerby  of  the 
Automatic  Telephone  Company,  of  Chicago,  the  firm 
which    is    supplying    the    equipment. 


Rimouski  Not  Behind  in  Telephone  Facilities 

The  business  interests  of  the  Rimouski  section  are  un- 
usually well  provided  with  an  up-to-date  telephone  serv»ce, 
one  company  operating  the  entire  system  from  Levis  to 
Campbellton,  just  inside  the  New  Brunswick  border,  a  dis- 
tance of  over  300  miles.  The  rates  are  reasonable  and  the 
line  is  well  patronized,  many  of  the  poorer  classes  being 
numbered  among  the  subscribers.  An  unlimited  service  is 
furnished  to  business  houses  for  $20  and  to  private  resi- 
dences for  $15  a  year.  This  includes  connections  within 
the  township  during  the  entire  day  and  the  adjoining  town- 
ships after  6  p.m.  A  discount  of  50  per  cent,  is  made  from 
the    long-distance    tariff   to    subscribers. 


Montreal  Will  Prepare  Evidence 
If  a  recommendation  of  Mr.  J.  L.  Archambault,  City 
Attorney,  of  Montreal,  is  accepted,  the  special  committee 
on  telephones  will  engage  Mr.  Francis  Dagger,  of  Toronto, 
as  telephone  expert  to  prepare  reports  and  evidence  on  the 
telephone  problem  for  submission  to  the  Dominion  Railway 
Commission.  It  is  also  suggested  that  the  city  council 
should  vote  $500  to  defray  the  expenses.  In  his  report  to 
the  special  committee  the  city  attorney  states  that  he  has 
been  unable  to  obtain  information  of  the  number  of  tele- 
phones controlled  in  the  city  by  the  Bell  Telephone  Com- 
pany, as  well  as  other  knowledge  that  he  deems  necessary, 
including  the  cost  of  operation  and  the  mileage  of  wire  in 
use.  He  expects  with  the  assistance  of  Mr.  Dagger  to  se- 
cure all  the  necessary  data. 


Government  Takes  Over  Saskatoon  System 

The  telephone  system  in  Saskatoon  is  being  taken  ov- 
er by  the  Saskatchewan  Government.  Mr.  J.  A.  Caldor, 
Minister  in  charge  of  that  department  having  informed 
Manager  Hair  of  the  North  Western  Telephone  Company, 
that  unless  the  government  ofifer  for  the  purchase  of  the 
piivate  plant  were  accepted  the  government  would  in- 
stall a  system  of  its  own.  The  price  of  the  private  plant 
which  the  government  will  pay  is  said  to  be  $73,000  and  it 
is  believed  that  the  system  will  be  immediately  changed 
over  to  the  automatic  when  the  government  assumes  con- 
trol. 


On  July  6  a  new  batch  of  15  telephone  companies  were 
certified  to,  as  to  proper  incorporation,  by  Mr.  Edward  J. 
Wright,  Registrar  of  Joint  Stock  Companies  for  the  Prov- 
ince   of    Saskatchewan. 
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Miscellaneous  Items  of  Interest 

The  Manitoba  Telephone  Commission  liave  considcr- 
alile  extension  work  in  hand.  A  new  exchange  is  being 
put  in  at  Basswood  and  at  Carman  they  have  moved  into 
tlieir  new  offices  in  the  Leader  Block.  The  Winnipeg 
line  has  been  extended  to  Winnipeg  Beach  where  there 
is  *a  large  amount  of  summer  business  to  take  care  of. 
A  new  line  is  also  being  built  from  Russell,  northward 
to  the  town  of  Roblin.  This  will  probably  reach  the  Sas- 
katchewan boundary  and  supply  the  town  of  Tago,  Sask. 
The  new  St.  John  exchange  is  expected  to  be  ready  in 
October. 


Trouble  has  arisen  in  Edmonton  over  the  classiiica- 
lion  of  employees  in  the  Telephone  Department.  A  num- 
ber of  men  who  are  rated  second  class  or  third  class  claim 
they  are  first  class  men,  the  value  of  the  higher  classihca- 
tion  being  of  course  that  a  higher  wage  is  paid,  the  iirst 
class  men  getting  41  2-3c.  an  hour  and  third  class  men 
33  1-3  c.  an  hour.  The  superintendent  of  the  department. 
Mr.  W.  R.  Griffith,  believes  that  he  is  best  able  to  classify 
the  men  in  his  employ.  Apparently  it  is  a  very  difficult 
matter  to  decide  to  just  which  class  a  given  man  may  be- 
long. 


Mr.  Percy  T.  Roberts,  manager  of  the  Fort  Frances 
Telephone  Company,  has  asked  the  council  to  extend  the 
franchise  of  the  company  so  that  a  number  of  contemplat- 
ed improvements  may  be  carried  through.  Mr.  Roberts 
said  that  they  had  now  165  telephone  subscribers  and  the 
system  was  so  congested  that  it  was  impossible  to  increase 
the  service  or  its  efficiency  without  expending  some  $1300. 
The  request  will  probably  be  granted  as  the  town  is  not 
at  present  in  a  position  to  take  over  the  line. 


Recently  the  chief  medical  health  officer  of  Montreal  is- 
sued a  warning  as  to  the  dangers  of  infection  from  the 
mouthpieces  of  telephone  instruments.  The  Bell  Telephone 
Co.  has  written  a  letter  to  the  council  declaring  that  no  such 
dangers  exist,  or  if  any  do  exist  they  are  so  insignificant 
as  to  be  hardly  worth  noticing.  In  the  letter  extracts  from 
the  works  of  medical  writers  are  given  to  show  that  the 
dangers   of  infection   are   not   to   be   feared. 


The  New  Brunswick  Telephone  Company  have  just 
opened  a  new  exchange  at  Chipman,  N.  B.  New  lines  have 
been  run  from  Norton  through  Midland  to  Springfield  Cor- 
ner and  from  that  up  to  the  Narrows  to  Cole's  Island  and 
to  Cody's  and  Cumberland  Bay.  All  these  are  new  points, 
the  opening  of  which  has  resulted  in  an  enlarged  service 
which  the  company  expects  will  reduce  their  rates  in  the 
territory   afifected. 


The  announcement  has  been  made  by  the  Superinten- 
dent of  the  Grand  Trunk  System  at  Toronto  that  the  com- 
pany will  probably  operate  all  their  trains  by  telephones 
in  the  near  future.  This  company  has  had  two  circuits 
in  on  trial  for  several  months  which  have  given  such  sat- 
isfaction that  it  is  believed  they  will  now  extend  the  sys- 
tem over  their  whole  line.  It  is  estimated  that  this  in- 
stallation will   cost  a  half  million  dollars. 


The  American  Telejihone  and  Telcj^raph  Ciiiii|)any  is 
constructing  a  series  ui  underground  conduits  which,  when 
completed,  will  form  an  all-underground  cable  route  of 
about  470  miles  between  Boston,  Mass.,  and  Wa.-.hington. 
D.C.  These  cables  are  being  installed  with  a  view  to  elim- 
inating the  troubles  and  inlerruiuinii-.  fnun  >lorms  to  which 
pole  lines  are  so   subject. 


The  .Slew;irt  Light  iV  Tower  Company,  organized 
alxiul  a  year  ago  in  Stewart,  B.  C,  a  town  situated  at  the 
head  nf  1  he  rortlaiul  Canal,  north  of  Prince  Rupert,  is  es- 
tablishing a  telephone  service.  The  switchboard  being  in- 
stalled initially  has  a  capacity  of  .'iO  phones,  34  of  which 
will   be   in   use   from   the   start. 


The  City  of  Lethbridge  has  been  complaining  recently 
of  ;i  very  poor  telephone  service  especially  in  connection 
with  long  distance  calls.  Mr.  N.  B.  Moors,  district  traffic 
manager  of  the  Government  'J'clephone  System,  with  head 
quarters  at  Calgary,  has  been  investigating  the  conditions 
and  stales  that  steps  will  be  taken  to  inn  the  service  on 
n   par   with    other   cities   in    the   west. 


The  Preston  Car  &  Coach  Company  have  under  con- 
struction a  new  erecting  shop  which  is  00  feet  by  200  feet, 
metal  clad.  The  roof  is  built  in  the  style  of  bridge  con- 
struction giving  a  clear  space  without  a  post  to  interfere 
in    any    way    with    the   erecting   of   the    cars. 


Among  the  new  telephone  companies  incorporated  re- 
cently are  the  Port  Stanley  Telephone  Company  Limited, 
with  headquarters  in  the  village  of  Port  Stanley,  and  the 
Russell  Rural  Telephone  Company  Limited,  in  the  county 
of   Russell,   Ont. 


The  British  post  office  will  install  two  experimental 
automatic  telephone  exchanges,  one  at  Epsom  on  the 
Strowger  system,  and  the  other  at  Caterham  on  the  Lori- 
mer  system.     Each  will  be  equipped  for  .500  stations. 


The  increase  in  the  number  of  phones  in  use  in  Mon- 
treal during  the  past  6  months  is  about  5500.  In  future 
a   new   directory  will   be  issued   three   times   a  year. 


The  Innerkip  Rural  Telephone  Company.  Limited,  In- 
nerkip.  Ont.,  has  been  incorporated  with  a  capital  stock  of 
.$25,000.  Provisional  directors.  Dr.  John  Green  Hossack. 
James  Bicknell  and  Dr.  Alexander  Nicho!  Hotson.  all  of  the 
Township  of  East  Zorra. 


Hydro-Electric  Power  System  at 
St.  Jerome,  Que. 

The  town  of  St.  Jerome,  Que.,  is  about  to  install  a 
hydro-electric  power  system,  and  plans  and  specifications 
have  been  issued  by  Mr.  DeGaspe  Beaubien,  of  Montreal. 
The  power  plant  which  is  intended  to  be  developed  is  on 
the  North  River,  about  2:;  miles  from  the  town,  where  it 
will   be   transformed   and    distributed   at   2,300   volts. 

The  plan  includes  a  transmission  line,  high  and  low 
tension  distribution  systems,  and  street  lighting.  The  lat- 
ter system  will  be  a  combination  of  arc  and  incandescent 
li.t;hts.  The  transmission  i)lant  will  include  two  generators, 
a  motor  generator  and  three  (UidO  volt,  transformers.  In 
the  town  power  house  there  are  to  be  two  sets  of  water 
wheels,  and  three  governors,  the  water  wheels  to  be  direct- 
ly connected  to  the  two  generators.  The  house  is  to  be 
of  reinforced  waterproof  concrete.  The  main  dam  will  be 
constructed  of  wood  or  concrete  at  the  option  of  the  town 
after  receiving  tenders.  The  specifications  also  call  for  the 
installation  of  a  steel  tube  and  saddle  supports  from  the 
head  .gate  to  the  power  house  and  the  supply  ,iiul  erection 
of   a    125    li.]i.    induction   motor. 


7.! I.  Metal  filament  lamps,  &c. — ,\  Lonthni  firm  wish 
to  gel  into  touch  with  Canadian  importers  of  metal  filament 
and  metal  filaments  for  lamp  mailing;  electrical  accessories, 
and  bell   wire. 
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Deficit  Tiamed  t©  a  Larger  Profit 


How  Proper  Accounting,  Stoppage  of  Small  Leaks  and  Judicious  Expenditure  on  Equip- 
ment,  Coupled   with  Efficient  Management,  Saved  the  Day  for  a  Municipal  Enterprise 

Bv   J.  A.  Jeckell. 


Now  that  electricity  has  become  a  lu-cessity  of  daily 
life  it  is  advisable  to  briefly  consider  the  Mipply  of  it  from 
an  economic  and  commercial  point  of  view. 

It  is  an  axiom  that  a  necessity  ought  to  be  supplied  at 
the  lowest  possible  price;  first,  because  it  will  enable  the 
consumer  to  purchase  freely,  and  secondly,  because  by  sell- 
ing large  quantities  the  cost  of  production  is  reduced,  the 
-eller  thereby  making  larger  profits.  The  following  case, 
taken  from  actual  practice,  will  prove  this  proposition.  At 
Coventry,  England,  an  electricity  works  was  started  in 
1895  by  the  local  authority,  to  keep  out  a  company,  with 
a  capital  of  $125,000.  By  the  end  of  1901  this  had  been  in- 
creased to  $:!8-),000.  The  loss  per  annum  after  paying  in- 
terest on  the  capital  and  sinking  fund,  as  the  capital  was 
to  be  replaced  by  this  means,  had  increased  from  $8,.")00  in 
1S96  to  $11,000  in  1901.  At  this  time  the  writer  assumed 
the  management  of  these  works  with  the  object  of  trying 
to  make  them  pay.  This  was  how  it  was  done.  The  condi- 
tion of  the  business  in  1901  was  as  follows;  Capital  expend- 
ed, $385,000;  revenue,  $30,000;  total  costs  of  manufacture, 
including  capital  charges.  $41,000;  loss  per  annum,  $11,000; 
cost  per  unit,  lie;  revenue  per  unit,  8c.;  loss  per  unit,  3c. 
It  will  be  seen  that  it  was  a  fairly  tough  proposition  to 
make  this  a  paying  concern.  It  was  done  by  spelling  the 
word  "can't"  as  the  Anglo-Saxon  race  has  always  spelled 
it.  viz.,  w-ithout  the  "t." 

Years  previously,  the  writer,  in  a  paper  read  before 
the  Municipal  Electrical  Association,  had  calculated  that  the 
way  to  make  undertakings  pay  was  to  sell  large  quantities  at 
a  low  price.  The  time  had  now  arrived  for  this  theory  to  be 
put  into  actual  practice. 

General   Proposition 

The  plant  in  the  station  was  inefficient.  It  was  h.  t. 
single  phase,  ST  cycles.  Only  lighting  had  been  obtained. 
As  had  happened  in  many  places  the  industrial  demand, 
which  pays  so  well,  had  not  been  obtained,  because  it  had 
not  been  catered  for.  Energy  was  charged  at  6  cents  per 
kilowatt  hour  for  lighting,  and  at  4  cents  per  kilowatt  hour 
for   power. 

Of  course,  the  plant  was  running  very  inefficiently  for 
22  hours  a  day  out  of  the  24.  The  first  thing  to  do  was  to 
design  new  l)Ooks  so  that  the  cost  under  each  heading  of 
expenditure  could  be  worked  out  accurately  each  week  or 
month.  A  special  private  ledger  easily  accomplished  this. 
This  ledger  also  showed  a  balance  every  three  months,  and 
as  the  accounts  for  the  current  period,  week,  month,  quarter, 
half  year,  or  year,  as  the  case  might  be,  appeared  on  the 
right-hand  page  of  the  ledger,  and  the  accounts  for  the 
similar  period  for  the  previous  year  were  written  up  on 
the  left-hand  page,  a  glance  at  once  showed  how  matters 
were    progressing. 

This  may  seem  to  have  caused  a  good  deal  of  expense. 
but  the  first  thing  in  a  business  is  to  prepare  the  books 
so  as  to  show  exactly  where  the  money  is  going  to.  and 
from  what  source  it  is  coming,  then  leaks  can  be  stopped 
on  the  one  hand  and  the  source  most  promising  can  be  fur- 
ther exploited.  As  a  matter  of  fact  this  ledger  only  took 
a  clerk  one  day  a  week  to  post,  costing  $1  per  day.  Some 
of  tlie  items  of  cost  were  found  to  be  very  high,  notably 
coal,  oil,  wages. 


.\s  the  works  were  only  dealing  with  a  lighting  load, 
and  current  was  kept  on  the  mains  all  the  24  hours,  the 
loss  in  steam,  therefore  in  coal,  and  consequently  in  dol- 
lars, was  very  great,  and  a  very  high  percentage  of  the  to- 
tal cost.  It  was  quite  obvious  that  if  a  motor  load  could 
be  obtained  and  the  plant  run  at  a  good  load  all  day  long, 
the  loss  in  steam,  due  to  standing  by,  would  become  a  very 
much  smaller  percentage.  Again,  it  costs  in  wages  no  more 
to  run  a  large  plant  than  a  small  one.  Therefore  as  a 
motor  load  would  cost  little  more  for  coal  and  no  more 
up  to  a  certain  point  for  wages,  no  more  for  establishment 
charges,  no  more  for  capital  charges,  for  land  or  build- 
ings, and  little  for  plant  and  mains,  it  was  in  every  way 
desirable  that  a  powerful  move  should  be  made  to  obtain 
this   load. 

Oil  had  been  a  heavy  item,  but  filters  for  the  engine 
oil  were  put  in  and  an  oil  used  which  would  stand  repeated 
use.  The  oil  when  used  had,  previously,  for  the  most  part, 
been  thrown  away.  Sight  feed  lubricators  for  the  cylinder 
oil  had  been  used,  and,  of  course,  the  drivers  had  used  a 
great  deal  too  much,  so  mechanical  feed  lubiicators,  locked, 
so  that  only  the  amount  necessary  could  be  used,  were  in- 
stalled. Engines  will  run  with  very  much  less  cylinder 
oil   than   they  generally  are   given. 

The  system  was,  as  has  l)een  mentioned,  2,000  volts,  al- 
ternating, single  phase,  87  cycles.  It  was  obviously  impos- 
sible to  run  motors  of  any  size  ofif  this  circuit,  therefore  it 
was  necessary  to  change  the  system.  The  mains  were  con- 
centric single  phase.  Lighting  and  power  had  to  be  sup- 
plied from  the  same  mains,  as  it  was  most  desirable  that 
in  all  extensions  the  capital  outlay  should  be  kept  as  low 
as  possible,  seeing  that  directly  capital  was  expended,  capi- 
tal charges,  in  the  shape  of  interest  and  sinking  fund,  ac- 
crued ,and  had  to  be  met  out  of  the  current  year's  revenue, 
and  if  not  met  by  that  means  had  to  be  put  as  a  charge  on 
the  local  taxes.  It  was  therefore  decided  to  change  the 
system  to  two  phase,  50  cycles,  as  by  this  means  the  single 
phase  mains  could  be  used.  To  accomplish  this  work  it  was 
necessary  to  increase  the  capital  to  $800,000.  This  included 
tlie  new  plant  at  the  generating  station,  and  the  new  mains, 
meters,  etc. 

\  point  that  seemed  to  worry  some  engineers  who  saw 
what  was  going  to  be  done,  was  how  the  various  existing 
single  phase  sub-stations  were  going  to  be  balenced  on  a 
two-phase  system.  The  larger  sub-stations  were  made  two- 
phase,  but  the  smaller  ones  in  the  purely  lighting  districts 
were  kept  single  phase.  Furthermore,  every  two-phase  mo- 
tor put  on  the  circuit  actually  helped  to  balance  the  phases 
because  if  phase  .\  was  slightly  over-loaded  the  pressure 
would  be  lower  tlian  that  in  phase  B  and  therefore  the 
motor  would  tend  t.i  take  most  of  its  supply  on  B  pliase 
and  hence  level  uv  the  phases.  It  may  be  mentioned  that 
al)>olutely    no    trouble    was    experienced    from    this    sourse. 

Engineering  Proposition 

Owing  to  the  fact  that  one-third  of  the  $385,000  capi- 
tal already  expended  was  not  represented  by  any  living  as- 
set and  another  third  by  inefficient  plant  which  would  have 
to  be  scrapped  at  a  very  early  date  it  was  necessary  that 
all  the  new  capital  should  be  spent  on  really  productive 
plant    which    would    earn    dollars    and    that    this    new    plant 
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should  be  as  irikicnl  as  possible  because  though  il  may 
pay  to  install  low  priced  plant  with  a  low  efficiency  for  a 
lighting  load  as  this  load  is  only  on  for  some  two  hours 
a  day,  averaged  over  the  year,  yet  when  the  plant  is  intend- 
ed to  supply  energy  for  power  and  industrial  purposes  it 
is  necessary  that  it  should  be  as  efficient  as  possible,  even 
though  it  may  cost  more.  This  is  because  though  it  is 
running  for  many  hours  a  day  the  capital  charges  remain 
the  same,  but  the  running  costs  will  be  a  much  more  ma- 
terial consideration.  It  was  also  necessary  to  see  that  no 
money  was  spent  on  what  may  be  called  luxuries  of  engi- 
neering, which  are  very  nice  when  they  can  be  afforded,  but 
are  unwise  to  indulge  in  when  an  undertaking  is  showing 
a  loss  and  every  dollar  spent  has  to  be  carefully  safe- 
guarded. The  old  plant  was  horizontal  jet  condensing  en- 
gines. As  this  feed  water  contained  28  degrees  of  hardness, 
under  this  system  the  boilers,  which  were  Lancashire  make, 
soon  scaled.  On  account  of  space  it  was  decided  that  water 
tube  boilers  would  be  most  suitable.  As  is  well  known,  to 
make  water  tube  boilers  a  thorough  success  the  feed  water 
ought  to  be  quite  pure  and  free  from  grease.  Surface  con- 
densing engines  were  installed  of  the  marine  open  type, 
similar  to  those  used  on  board  ship.  Chemical  oil  separat- 
ors were  installed,  as  mechanical  ones,  however  efficient  at 
first,  can  never  be  depended  upon  to  take  out  all  the  oil. 
These  proved  a  great  success,  as  the  necessary  precaution 
was  taken  of  having  them  well  over  their  work.  Water 
softeners  were  also  installed,  and  all  rain  water  saved,  the 
result  being  that  high  efficiency  and  capacity  was  obtained 
from  the  boilers.  It  frequently  happens  that  an  engineer 
will  strain  after  an  extra  two  per  cent,  in  his  generator, 
while  losing  20  per  cent,  in  his  boiler  house  equipment. 
Pure  water  means  a  great  deal  less  cost  in  cleaning  and 
up-keep  of  the  boilers,  thus  again  saving  dollars.  A  leaky 
steam  joint  also  means  dollars  being  sent  to  the  skies,  but 
no  return  has  ever  been  obtained  for  unnecessary  expendi- 
ture   in    this    direction. 

Selling  Proposition 

This  naturally  was  the  most  important  part  of  the  busi- 
ness. Any  engineer  worthy  of  the  name  can  put  up  a  good 
job,  granted  he  has  unlimited  money  to  spend.  Many  en- 
gineers can  renovate  old  works  and  increase  the  productive 
power  at  a  not  excessive  cost.  But  this  is  useless  unless 
the  output  can  be  sold  at  a  price  which  leaves  a  fair  mar- 
gin   of   profit. 

Most  of  the  private  works  in  the  district  were  driven 
by  gas  engines  and  the  gas  was  supplied  by  the  municipal- 
ity, as  well  as  the  electricity,  and  seeing  that  the  gas  works 
were  the  old  love  and  paying  very  well,  the  committee  did 
not  wish  their  profits  to  be  encroached  upon,  and  induced 
the  council  to  veto  the  appointment  of  a  salesman  for  the 
electricity  department.  It  therefore  fell  to  the  writer  to 
do  the  selling  as  well  as  the  engineering,  as  of  course,  had 
not  more  energy  been  sold,  due  to  the  extra  capital  charges 
necessitated  by  the  increased  capital  expended,  the  financial 
position  of  the  electricity  works  would  have  been  worse 
than   it   had   previously   been. 

J I  was  soon  evident  that  no  large  increase  in  revenue 
could  be  expected  from  an  increased  lighting  load,  as  with 
gas  incandescent  mantels  maintained  at  a  very  nominal  cost 
by  the  gas  department,  very  few  people  would  discard  these 
and  install  electric  light.  The  innate  conservatism  of  peo- 
ple in  England  make  them  very  shy  of  adopting  a  new 
departure.  Fortunately  there  are  other  talking  points  with 
regard  to  electric  driving  over  gas  engine  driving  besides 
economy,  and  these  had  to  be  made  the  most  of.  In  order 
to  give  possible  customers  confidence,  electric  motors  were 
stocked  and  let  out  on  hire,  consumers  having  the  opi><ir- 
tunity  of  purchasing  them  if  they  wished,  after  trial. 


Such  talking  points  as  the  following  were  driven  home 
with  as  much  force  and  eloquence  as  possible.  If  a  gas 
engine  broke  down  it  would  probably  do  so  when  being 
over-loaded,  as  gas  engines  have  a  rooted  objection  to  be- 
ing called  upon  to  give  off  more  than  their  rated  horse 
power.  This  would  naturally  occur  when  the  works  were 
being  pressed  for  delivery  and  therefore  just  at  the  very 
time  when  a  stoppage  would  be  most  disastrous.  It  would  take 
days  to  repair  a  gas  engine,  whereas  if  a  motor  did  give 
out,  which  was  a  rare  thing,  a  phone  message  would  en- 
able another  to  be  delivered  and  fixed  while  the  men  were 
off  for  dinner.  Electric  motors  take  up  much  less  space 
than  gas  engines,  and  could,  if  necessary,  be  placed  on 
walls  or  ceilings.  If  a  consumer  did  not  know  exactly 
what  power  he  required,  and  those  who  do  know  are  very 
seldom  met  with,  he  could  easily  have,  say,  a  15  h.p.  motor 
installed,  and  if  this  were  too  small  or  too  large  it  would 
be  exchanged  free  of  cost,  the  foundation  being  arranged 
for  almost  any  size.  The  services  of  the  electricity  staff 
were  placed  at  the  command  of  the  customer  free  of 
charge. 

In  fact  a  very  broad  policy  was  adopted  to  satisfy  the 
consumer  as  the  main  principle  worked  upon  was  "a  sat- 
isfied   consumer   is    the    best    canvasser    a   works    can    have." 

The  loaning  of  motors  with  a  fair  purchase  clause  was 
an  immense  success,  as  it  induced  confidence  in  the  ability 
of  electric  driving  to  stand  up  to  the  work.  The  customer 
was  not  worried  about  looking  after  the  motor  as  that  was 
done  by  the  electric  department.  He  was  not  bothered 
about  the  horse  power  he  required.  He  was  not  called  upon 
to  find  the  capital  for  the  motors  only  as  and  when  he 
desired  to  purchase.  The  result  was  that  gas  engines  were 
scrapped  right  and  left,  and  the  ball  having  been  fairly 
started,  gained  speed  as  it  progressed.  No  one  wished 
to  be   out  of  the   running  but  to   be   up-to-date. 

Energy  for  lighting  was  sold  on  the  maximum  demand 
method,  the  average  price  working  out  at  7  cents  per  kilo- 
watt hour.  Energy  was  sold  for  power  purposes  at  2  cents 
per  kilowatt  hour.  After  long  negotiations  several  large 
orders,  totalling  10,000  h.p.,  were  obtained,  at  figures  a  great 
deal  less  than  these  and  would  have  paid  splendidly,  but  the 
powerful  gas  committee,  who  had  no  chance  of  doing  the 
business,  induced  the  council  to  reject  them.-  Municipalities 
in  England  too  often  will  not  allow  the  manager  to  run  the 
works  on  thoroughly  commercial  lines.  In  spite  of  these  diffi- 
culties the  result  was  satisfactory,  and  at  the  end  of  1910 
the  works  were  making,  after  paying  interest  and  sinking 
fund,  a  profit  per  annum  of  $50,000,  in  place  of  a  loss  of 
.$11,000   per   annum   in    lyOl. 


The    Electrical     Contractor    as     a     Merchant 

Paper  of  Interest  to  Contractors  and  Central 
Stations  Alike,  read  before  the  recent 
N.    E.    C.    A.     Convention    at    Niagara    Falls 

By  .Mr.  K.  K.  AVhitehoiue. 

The  world  is  full  of  two  kinds  of  merchants,  the  mer- 
chants we  know  and  the  merchants  in  disguise.  The  mer- 
chants we  know  are  comparatively  few,  the  dry  goods  mer- 
clianl.  the  harcKv.ire  merchant,  the  grocer,  the  liiilrher  and 
the  rest.  But  tlie  merchants  in  disguise,  they  are  every- 
where and  scarce  one  of  ihcni  ever  realizes  that  he  is  a 
merchant  at  all.  Yet  what  essential  difference  is  there 
between  the  man  who  sells  hardware  or  shoes  and  the 
man  who  sells  of  his  experience  and  his  training,  in  short, 
his  services,  his  advice  and  his  time?  The  doctor,  the 
lawyer,    the   archilerl.    the   engineer    and    the    ccinlr.-ictur   are 
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all  merchant-;  no  less  because  their  stock  is  not  all  stored 
on  shelves  or  handled  with  a  truck  and  a  bale  hook. 

If  the  word  merchant  means  "man  who  sells  things," 
can  it  fail  to  embrace  the  electrical  contractor,  even  though 
his  wares  are  varied  in  character?  He  sells  supplies,  he 
sells  the  work  of  his  trained  men,  he  sells  his  own  skilled 
advice,  he  sells  the  readiness-to-serve  of  his  entire  estab- 
lishment, yet  he  is  no  less  a  retail  merchant,  for  his  profit 
lies  in  the  individual  purchases  of  individual  customers.  He 
is  a  merchant  to-day  in  all  but  mental  attitude,  and  riglit 
there  lies  a  great  weakness. 

Selling  food  and  clothes  to  the  people  is  the  oldest 
business  on  earth.  From  the  first  bartering  posts  down  to 
our  modern  department  stores  has  been  a  long  chain  of 
evolution  with  competition  ever  stronger  and  a  constantly 
broadening  knowledge  of  human  nature  and  how  to  sell. 
Consequently  the  present  day  merchant  is  a  good  man  to 
watch,  for  after  all  it  is  the  same  people  and  the  same 
human  problems  that  confront  the  regular  merchant  and 
the  merchant  in  disguise.  One  of  the  distinguishing  char- 
acteristics of  our  electrical  merchant,  however,  is  his  ap- 
parent disregard  of  those  very  methods  and  principles  which 
have   brought  growth   and   success   in   the   broader  field. 

Law  of  Supply  and  Demand 

Nature  has  ordained  that  in  the  grand  average  the 
supply  and  demand  shall  balance,  but  in  those  sometime 
seasons  when  the  demand  becomes  insistent  because  un- 
satisfied, it  is  woefully  demoralizing  to  the  agent  of  sup- 
ply. We  have  an  apt  illustration  in  the  history  of  the  cen- 
tral station.  When  electric  light  was  first  offered  to  the 
public  on  a  practical  basis,  it  was  such  a  marked  improve- 
ment over  the  open  gas  flame  that  the  people  clamored  for 
it.  No  effort  was  required  to  sell  it  and  soon  the  men  in 
the  lighting  companies  began  to  feel  that  they  w'ere  con- 
ferring a  favor  on  the  consumer  by  accepting  his  contract. 
This  bred  the  "public  be  hanged"  attitude  that  nourished 
the  seed  of  "municipal  ownership"  and  raised  such  a  furor 
throughout  the  country  a  few  years  ago.  But  it  happened 
that  the  cry  of  municipal  ownership  came  loudest  just  at 
the  time  when  this  "come  easy"  business  was  .about  used 
up.  So  there  was  a  rude  awakening  when  it  became  neces- 
sary to  actuallj-  dispose  of  the  product  of  the  generators  in 
a   market   which   was    antagonistic. 

The  old  central  station  mental  attitude  had  to  give  way 
to  men  who  could  see  the  proper  relation  between  manu- 
facture and  sale,  for  that  was  the  crux  of  the  matter.  Be- 
cause in  the  early  days  it  was  the  inventor,  the  developer 
and  the  engineer  who  had  won  the  fame,  the  industry  for- 
got that  it  was  only  in  its  commercial  aspect  that  the  pro- 
duction of  electricity  could  benefit  the  world  and  become  a 
real    business    success. 

The  same  conditions  have  governed  the  electrical  con- 
tractor in  his  development.  He  started  as  a  "screw  driver 
electrician"  and  a  "handy-man,"  stringing  bell  wire,  fixing 
locks  and  doing  general  tinkering.  Then  came  the  work 
in  the  lighting  field  and  he  began  to  accumulate  a  stock 
and  soon  grew  into  a  real  live  contractor,  but  all  the  time 
the  demand  was  pushing  him  on.  He  was  not  really  selling, 
he  was  answering  the  call  of  people  anxious  for  services 
and  simply  following  up  the  inquiries  reported  by  the  light- 
ing company,  taking  care  of  regular  customers  and,  of 
course,  from  time  to  time  lightly  scooping  oflf  those  large 
gobs  of  cream  which  appeared  floating  on  the  surface  in 
uncomfortable  positions.  Consequently,  because  his  busi- 
ness has  increased  automaticall}'  with  the  growth  and  pop- 
ularity of  electric  service,  the  electrical  contractor  has  had 
small  occasion  to  consider  whether  he  is  a  merchant  or 
not,  and  as  a  result  there  is  hardly  a  city  in  the  land  where 
there  is  any  well  defined  headquarters  for  electrical  mer- 
chandise. 


The  ill-informed  citizen  whom  we  must  recognize  as 
representing  the  majority  among  our  prospects,  simply 
knows  that  electrical  matters  are  in  the  keeping  of  the 
electric  light  company  and  the  electrical  contractor.  The 
electric  light  company  as  he  sees  it  sells  electric  light  and 
in  a  corner  of  its  office  exhibits  a  lot  of  current  consum- 
ing apparatus  such  as  irons,  fans  and  vacuum  cleaners.  The 
electrical  contractor's  business  is  apparently  to  wire  houses, 
though  behind  his  counter  he  sells  lamps  and  lamp  cord 
and  sockets  and  the  same  general  line  of  appliances.  Mr. 
Householder  is  probably  suspicious  of  the  central  station 
because  he  knows  they  want  to  sell  more  current.  He  is 
suspicious  of  the  contrax:tor  for  the  same  reason  that  he 
doesn't  trust  the  plumber,  he  is  af.  aid  that  a  call  on  him 
will  mean  a  man  and  a  helper  on  the  job  for  three  hours. 
His  conception  of  the  plumber  is  two  men  smoking  on  the 
cellar  steps  while  the  boy  goes  back  to  the  shop  for  a  piece 
of  candle  and  a  left-handed  monkey  wrench.  His  idea  of 
the  electrician  is  based  on  his  experience  with  the  plumber. 

Need  of  an  Electric  Store 

What  he  wants  is  an  Electric  Store,  just  like  a  hard- 
ware store.  When  he  wants  to  put  a  lock  on  a  cupboard 
door,  he  goes  to  the  hardware  man  and  tells  his  troubles 
and  the  hardware  man  shows  him  some  new  scheme  for 
a  hasp  and  padlock  that  just  fits  the  case.  He  wants  to  be 
able  to  go  to  the  Electric  Store  and  say  "I  want  to  use  a 
fan  in  my  bedroom  while  the  light  burns.  How  can  I  do 
it?"  He  wants  .to  have  the  current  tap  and  the  flush  re- 
ceptacle laid  before  him  and  explained,  not  by  a  grimy 
stock  clerk,but  by  the  same  kind  of  salesman  he  finds  in 
other   stores. 

You  know  how  it  is  now  in  most  places.  Mrs.  Smith 
drops  into  the  company's  office  to  buy  a  fan.  There  are  a 
couple  running  in  the  show  windows  surrounded  by  fuses, 
cutouts,  switches  and  a  lot  more  bric-a-brac  which  means  no- 
thing to  the  average  citizen,  but  otherwise  there  are  no 
signs  of  life.  As  she  enters,  however,  a  boy  in  a  greasy 
pair  of  overalls  comes  out  of  a  back  room  with  his  hat 
on  and  walks  behind  the  counter.  She  picks  her  way  in 
between  a  tool  bag,  coils  of  wire,  a  step  ladder  and  bundle 
of  moulding. 

"I  want  to  buy  an  electric  fan"  saj's  Mrs.  Smith. 

".\.C.  or  D.C.?"  asks  the  boy,  which  of  course  means 
about  as  much  to  the  good  lady  as  a  line  of  Hottentot. 

"I'm  sure  I  don't  know,"  she  says,  "but  we  live  on 
South  Terrace  Street." 

"Then  you  don't  know  what  your  voltage  is  either, 
I  suppose  "  This  from  the  individual  in  overalls  as  he  be- 
gins to  pour  over  a  map,  and  Mrs.  Smith  never  havmg 
realized  that  she  owned  any  voltage  is  properly  impressed 
with   her   deplorable   ignorance   in   matters   electrical. 

Finally  the  boy  announces  that  it's  ".\.C, — hundred 
and  eighteen,"  and  lifts  down  a  12  inch  fan  which  is  satis- 
factory. 

"How  much  is  it?"  asks  the  customer  and  after  a  fruit- 
less search  for  a  price  tag  the  boy  calls  back,  "Hey. 
Jimmie,  how  much  is  the  13  inch  A.  C.'s?"  And  Jimmie 
being  in  the  inner  office  and  not  knowing  what  discount 
to  figure,  yells  "Who's  it  for?" 

".\  lady,"  shouts  the  boy. 

"Oh,"  says  Jimmie,  "Fourteen  dollars  is  the  price"  and 
Mrs.  Smith  goes  off  with  her  fan  and  the  haunting  suspi- 
cion  that  she  is  "stung  again 

Perhaps  I've  overdone  this  a  bit.  but  you  know  that 
just  this  sort  of  thing  is  happening  every  day.  The  con- 
tractor has  made  the  mistake  of  looking  on  himself  as  a 
contractor  rather  than  a  merchant.  He  has  never  denied 
the  fact  that  he  ought  to  advertise,  to  keep  a  more  attractive 
store,  and  to  give  more  attention  to  present  customers, 
but    after   all    it    has    seemed    a    secondarv    matter    and    has 
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suffered  the  penalty  because  his  office  organization  is  small 
and  ahsiilulc'ly  dominated  by  the  details  of  handling  the 
jiiiis,  keeping  the  men's  lime,  buying  stock  and  collecting 
bills. 

So  he  sits  back  and  says,  "Yes,  I'm  the  electrical  con- 
tractor in  this  town  and  before  many  years,  when  the  people 
wake  up  to  what  electricity  will  do  for  them,  I'll  have  a 
big  thing  here."  lUil  in  the  meantime  who  is  going  to  have 
the  Electric  Store  which  will  some  day  and  soon  be  far 
more  important  to  the  average  household  than  the  hard- 
ware store?  Ts  the  contractor  content  to  wait  for  the 
natural  growth  of  the  population  and  the  gradually  increas- 
ing popularity  of  electric  service  to  bring  him  prosperity? 
Or  is  he  going  to  take  the  cue  fi  om  the  progressive  mer- 
chants in  other  fields  and  create  an  even  greater  market 
for  his  electrical  merchandise?  And  remember,  electrical 
merchandise  means  not  only  appliances  and  fittings  sold 
over  the  counter,  but  that  other  merchandise  in  disguise, 
the  services  of  your  men  who  will  of  necessity  install 
a  great  part  of  it.  The  word  contractor  does  not  embrace 
the  scope  of  the  business  even  of  to-day.  You  are  en- 
gaged in  the  sale  of  electrical  merchandise,  but  the  ser- 
vice you  ofTer  your  patrons  covers  its  installation  and  your 
expert  advice.  You  are,  or  should  be,  headquarters  for 
everything   electrical,    e.xcept    the    current. 

Attitude  of  Regular  Merchant 

Let  us  stop  for  a  minute  and  assume  the  mental  at- 
titude of  the  regular  merchant.  Let  us  look  at  it  through 
the  eyes  of  the  merchant  who  knows  he  is  a  merchant. 
Consider  a  good,  bright,  brainy,  ambitious  young  man, 
who,  we'll  say,  has  worked  three  years  with  a  central  sta- 
tion as  salesman,  and  then  put  in  five  years  in  a  hardware 
store,  not  one  of  the  old  time  combination  curiosity  and 
junk  shops,  but  a  real  live,  enterprising  and  prosperous 
concern.  He  would  have  the  foundation  for  a  pretty  prac- 
tical conception  of  what  the  Electric  Store  could  expect 
to  accomplish  by  modern  merchandising  methods,  say  in 
a  growing  city  of  30,000  or  better. 

He  would  argue  to  himself  that  the  Electric  Store 
must  certainly  be  as  much  needed  by  the  average  family 
as  the  hardware  store.  When  a  man's  house  is  built  it  is 
completely  equipped  with  hardware.  It  has  to  be.  Yet 
though  you  would  think  he  would  have  no  further  use  for 
a  hardware  store,  he  is  constantly  wanting  some  hinge, 
or  bolt  or  screws,  a  garden  tool  or  a  pocket  knife.  The 
householder  can't  get  along  without  the  hardware  store. 
Isn't  it  obvious  that  by  the  very  nature  of  things  electrical 
he  needs  an  Electric  Store  far  more  than  the  hardware 
store? 

When  he  builds  a  house  only  the  lighting  equipment 
is  installed,  as  a  rule,  because  by  the  time  he  conies  to 
that  he  has  a  hungry  pocket-book,  and  he  promises  him- 
self that  the  other  comforts  of  electric  service  will  be  add- 
ed from  time  to  time,  later  on.  Consequently  in  the  aver- 
age family  where  the  scope  of  electric  service  is  appreci- 
ated, there  is  a  continual  planning  for  more  of  the  elec- 
tric home  comforts.  First  they  buy  a  fan,  then  a  toaster, 
then  a  vacuum  cleaner  and  then  a  general  utility  motor. 
and  lamps,  current  taps,  separable  plugs,  receptacles,  sock- 
ets and  switches  are  required,  year  after  year,  just  as  we 
need  new  door  knobs  and  hinges.  But  the  difference  in 
this,  that  while  hardware  receives  comparatively  little  wear, 
we  live  with  our  electrical  equipment,  we  use  it  constantly, 
changing  it  about  every  now  and  then,  and  it  is  ever  a  live 
personal  matter  with  us.  That  means  that  the  natural 
wear  and  tear  will  tend  to  make  permanent  customers  for 
the   Electrical    Store. 

Wc  arc  speaking  of  those  families  who  recognize  the 
broader   aspects   of   electric   service.     What    of    the    others? 


Our  trained  merchant  would  count  on  this  majority  as  the 
vast  untouched  market  which  can  be  reached,  interested, 
educated  and  secured  as  active  consumers  of  current  and 
customers  of  the  Electric  Store,  simply  by  the  ordinary 
methods  employed  in  the  upbuilding  of  any  other  retail 
>liop.      But   here's   how   he   would   go   about   it. 

The  most  important  thing  is  location.  If  you  send 
out  tlie  "Sandwich  man"  with  a  sign  on  his  front  and  back, 
you  tell  him  to  walk  on  a  busy  street,  not  on  the  canal 
tow  path.  If  you  want  the  people  to  see  your  show-win- 
dows and  come  in  and  buy,  remember  there  are  more  of 
the  public  than  there  are  of  you,  and  take  your  front  door 
where  the  cro\v<l  not  only  can  lind  it,  but  can't  miss  it. 
In  other  words  there  is  only  one  place  for  the  Electric 
Store  and  that  is  in  the  middle  of  the  shopping  district,  on 
the  right  street  and  on  the  right  side  of  the  street.  To 
start  a  store  of  this  kind  out  of  a  shopping  district  would 
be  about  as  foolish  as  to  put  a  big  ad  in  the  morning  paper 
and  tell  them  to  run  it  only  in  the  first  hundred  copies. 
What  you  want  in  the  newspaper  is  circulation,  and  a  show- 
window  that  is  seen  by  8,000  people  is  just  four  times  as 
valuable  as  the  window  that  2,000  people  pass  by.  There's 
only  one  way  to  reckon  the  value  of  the  location  and  that 
is  to  count  the  traffic. 

So  our  ex-central-station-and-hardware  man  would  se- 
cure a  small  store  in  the  heart  of  the  city,  paint  it  a  bright 
attractive  color  inside  and  out  and  put  up  a  good  sized, 
forceful  electric  sign.  He  would  ■  decorate  his  windows, 
not  with  plug  fuses  and  rosettes,  but  with  household  de- 
vices and  the  things  that  will  interest  the  average  man  and 
woman.  He  would  display  his  goods  inside  as  the  depart- 
ment store  man  does,  keeping  his  rough  and  dirty  mould- 
ing, conduits  and  second-hand  junk  motors  out  of  sight. 
In  short,  his  Electric  Store  would  be  clean,  comfortable 
and  inviting  like  any  other  successful  store  that  sells  to 
the  public,  and  the  man  or  men  behind  the  counters  would 
lie  real  salesmen,  not  stock  boys,  wiremen's  helpers  nor 
bookkeepers  who  stroll  in  when  the  door  bell  rings  and 
"wait  on"  the  customer,  though  the  customer  is  apt  to  do 
most  of  the  waiting.  He  would  make  his  store  a  feature 
of  the  city's  shopping  district,  advertising  it  in  the  news- 
papers continuously  and  consistently,  though  not  neces- 
sarily in  large  or  expensive  space.  He  would  have  special 
sales  of  this,  that  and  the  other  thing  to  draw  the  crowds, 
and  back  them  by  clever  and  regularly  changed  window 
attractions  and  the  other  devices  of  the  department  store 
man. 

People  Will  Pay  for  Service 
This  generation  expects  and  demands  service  and  is 
willing  to  pay  for  it.  The  electrical  contractor  has  been 
overlooking  this  point.  It  is  an  age  of  specialists  and 
when  we  want  information  and  assistance  we  go  to  head- 
quarters, and  head(|uarters  is  supposed  to  be  ready  with 
the  last  word  and  a  bill.  People  are  willing  to  pay  the 
price  if  they  get  the  .-.ervice  and  it  is  no  less  true  in  its 
application  to  the  electrical  contractor  than  to  any  other 
nian. 

The  whole  thing  conies  right  down  to  this.  The  con- 
tractor has  not  appreciated  the  fact  that  he  is  actually  a 
merchant  or  there  wouldn't  be  such  a  marked  contrast  be- 
tween the  atmosphere  of  the  average  contractor's  office 
and    the    successful    shoe    or    hat    store. 

In  short,  it's  high  lime  for  the  contractor  to  take 
bold  of  liis  business  with  both  b.-nuls  and  a  wlmle  ]}rain,  and 
make  his  sign  mark  the  headquarters  for  electrical  merchan- 
dise. There's  an  important  (lucstion  to  be  answered  in  this 
country  before  long  and  that  i.s — Who  is  going  to  own  the 
Electric    Store? 
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Electrical  Equipment  for  C.  N.  E, 

The  Canadian  National  Exhiliitinn  lia^  always  been 
noted  for  line  electrical  displays  aiul  I'm-  the  general 
generous  illumination  of  the  grminds.  This  year  will  be 
no  exception  to  the  rule,  as  the  hydro-electric  department 
of- the  city  of  Toronto  have  the  installation  of  something 
over  20,1)00   lights   in   charge. 

The  buildings  of  the  Canadian  Xational  Exhibition  h,ivc 
all  been  re-wired  and  installed  with  new  lighting  units 
during  the  past  month.  For  this  purpose  1463  Benjamin 
reflector  sockets  have  been  used.  These  units  have  been 
run  in  series  of  six  so  that  low  voltage  tungsten  lamps 
may  be  used  giving  the  benefit  of  the  strong  and  durable 
filament,  so  well  known  in  lamps  of  this  type.  The  reflec- 
tor sockets  used  have  been  mostly  of  the  20-in  size  and 
are  made  with  a  separable  fitting  aliove  the  reflector  so  that 
the    fixtures    may    be    taken    down    after    llie    exhibition    is 
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ReHecLors   Bt-iiig    lustalUd    for   ('.  N.  E. 

over  and  stored  away  until  next  summer.  The  sockets 
consist  of  a  deeply-hooded  one-piece  enamelled  steel  reflec- 
tor and  a  specially  designed  socket.  These  reflectors  are 
made  in  both  flat  cone  and  bowl  type  and  for  lamps  from 
25  watts  to  500  watt  sizes.  Provision  is  made  for  carbon 
and  short  base  lamps,  skirted  base  lamps,  and  large  base 
lamps.  Each  is  designed  for  use  with  a  definite  range  of 
lamps,  and  with  particular  regard  for  the  correct  relation 
of   lamp   filament   and   reflecting   surface. 


Canadian  Boving  Expansion 

Owing  to  the  continued  expansion  of  the  business  of 
the  Canadian  Boving  Company  which  necessitates  the  fre- 
quent absence  of  their  manager,  Mr.  F.  A.  Yerbury,  from 
the  head  office  in  Toronto  for  considerable  periods,  the 
English  parent  company  have  entered  into  arrangements 
with  Mr.  Aubrey  V.  Clayton,  M.I.E.E.,  to  temporarily  con- 
duct the  company's  business  in  Canada.  During  his  stay 
here.  Mr.  Clayton  will  also  look  into  the  possibilities  for 
establishing  works  in  this  country  for  the  manufacture  of 
some  of  the  Canadian  Boving  Company's  various  special- 
ties  including  turbines,   pumps   and   pulp-making  machinery. 

Mr.  Clayton's  qualifications  in  this  respect  are  unriv- 
alled owing  to  the  unique  experience  he  has  had  of  English, 
American  and  European  methods.  His  ten  years  pioneer- 
ing experience  in  Scandinavia,  where  he  was  partly  re- 
sponsible for  the  starting  of  the  Magnet  Company,  and  en- 
tirely responsible  for  the  inauguration  of  the  Clayton- 
Unger  Works,  an  amalgamation  of  which  interests  now 
operates  with  a  capital  of  about  one  million  dollars,  should 
be  of  great  assistance  to  him  here.  The  chief  manufactured 
products  of  Scandinavia,  timber  and  pulp,  are  similar  to 
our  own  products,  and  it  has  been  in  connection  with  ma- 
chinery for  the  manufacture  of  these  products  and  the 
equipment  of  hydraulic  power  with  electrical  transmission 
that   Mr.   Clayton   has   been   chiefly  occupied. 


The  D.  P.  Battery  Company  announce  that  they  have 
just  secured  the  contract  for  a  SOO-volt  central  station  bat- 
tery for  Barnstaple,  also  for  a  battery  lor  the  Xcwark  Cor- 
poration   Water   Works. 


Mr.  Hilliard  Foster  has  been  appointed  manager  of  the 
Guelph  Radial  Kailway  and  the  Guelph  Water  Works  Sys- 
tems. 

Mr.  J.  J.  Hackney,  formerly  manager  of  the  Guelph 
Radial  Railway,  has  been  appointed  manager  of  Public  Util- 
ities, at   I'ort  Arthur. 

Mr.  Cecil  B.  Smith,  recently,  as  their  guest,  addressed 
the  Canadian  Club  of  Prince  Albert.  Mr.  Smith  dealt  with 
the  question  of  the  value  of  ample  electric  power  supply  in 
the  growth  of  a  city. 

Mr.  Albert  J.  Johnston,  formerly  manager  of  the  new^ 
l)usiness  department  of  the  Montreal  Light,  Heat,  and 
Power  Company,  has  been  appnintcd  sales  manager  of  the 
Robert    Mitchell    Company. 

Mr.  John  J.  Deck  has  been  elected  vice-president  of 
Uossert  &  Company,  New  York,  to  fill  the  vacancy  caused 
by  the  resignation  of  Mr.  Charles  .A..  Flynn.'  Mr.  D.  J. 
Fitch  has  been  elected  secretary  and  treasurer  of  the  same 
company. 

Mr.  Kelly,  of  the  Canadian  Tungsten  Lamp  Company, 
was  entertained  at  luncheon  by  a  number  of  his  friends  in 
the  trade,  on  the  eve  of  his  departure  from  Montreal,  where 
he  has  been  temporarily  in  charge  during  the  illness  of 
Mr.   Grose. 

Mr.  N.  B.  Gibbons  has  l.ieen  appointed  manager  of  the 
electrical  department  of  the  Canadian  Fairbanks  Company, 
Montreal,  in  succession  to  Mr.  Lachapelle,  who  is  now  the 
eastern  manager,  with  oftices  in  Montreal,  of  the  R.  E.  T. 
Pringle    Company. 

Mr.  E.  H.  Caughell  has  been  appointed  to  the  position 
of  accountant  and  assistant  manager  of  the  light,  heat  and 
power  department  of  St.  Thomas.  Mr.  Caughell  was  cim- 
nected  with  the  management  of  the  St.  Thomas  street  rail- 
way before  it  was  taken  over  by  the  city. 

Mr.  F.  W.  Hollingsworth,  a  recent  addition  to  the 
Canadian  Tungsten  Lamp  Company's  selling  staff,  but  who 
is  already  well  known  throughout  the  West,  is  in  Van- 
couver looking  after  the  W^estern  ground.  Mr.  Hollings- 
worth states  that  prospects  are  of  the  brightest  and  that 
business  is  exceptionally  good. 

Mr.  A.  E.  Reoch  has  been  appointed  secretary-treasurer 
of  the  Marconi  Wireless  Telegraph  Company  of  Canada. 
Limited,  Montreal,  succeeding  Mr.  H.  G.  Matthews.  Mr. 
Reoch  has  been  connected  with  the  Marconi  companies  for 
nine  years — three  of  them  in  London  and  the  remainder  in 
Canada.      He   was   formerly   superintendent   of   stations. 

Mr.  E.  A.  Graham  has  been  appointed  assistant  to  Mr. 
Ross,  electrical  engineer  of  the  Winnipeg  Electric  Railway 
System.  Mr.  Graham  leaves  the  employ  of  the  Westing- 
house  Company,  with  whom  he  has  been  connected  in  ihe 
installation  of  their  electrical  apparatus  for  the  Winnipeg 
municipal  power  system,  and  previous  to  that  in  a  similar 
capacity   in    Lnnilon,   Out. 

Mr.  J.  G.  Monahan  has  been  appointed  Western  Man- 
ager for  Ferranti.  Limited,  with  offices  and  warehouse  at 
56  Albert  street,  Winnipeg.  Mr.  Monahan  is  thoroughly 
familiar  with  Ferranti  products,  having  travelled  for  some 
time  for  Mr.  George  C.  Royce,  Canadian  representative. 
After  a  two  months'  trip  through  Western  Canada  he  is 
convinced  that  these  provinces  are  destined  to  provide  a 
very  large  market  for  electrical  apparatus.  Winnipeg,  he 
saye.  is  a  splendid  centre  for  the  electrical  business,  with 
development   only   in   its   infancy. 
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Questions  and   Answers 


GENERAL    RULES    TO    BE    OBSERVED    BY    CORRESPONDENTS 

1.  All    enquiries    will    be    answered    in    the    order    received,    unless    special 

circumstances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue,  should  be  in  our  hands 

by  the   close  of  the  month  preceding  publication. 

Commutators  on  A.  C.  Motors 

Q. — Why  are  some  small  motors,  such  as  those  for 
vacuum  cleaners,  small  fans,  etc.,  made  with  commutators 
even  vi'hen  intended  for  alternating  currents  only,  instead  of 
being  of  the  induction   form? 

A. — A  brief  answer  to  the  above  is  that  by  apply- 
ing a  commutator  to  a  single-phase  motor,  greater  start- 
ing torque  can  be  procured  than  by  any  of  the  other  de- 
vices for  starting  single  phase  motors.  Moreover,  the 
motor  is,  in  general,  more  fool-proof,  as  commercial 
single-phase  motors  as  now  supplied  with  commutators, 
can  be  started  by  merely  closing  a  switch,  that  is,  there 
is  no  double-throw  starting  switch  which  has  to  be  thrown 
over  and  back  again,  nor  any  compensator  which  has  to 
be  thrown  to  a  starting  position  and  then  over  to  a  run- 
ning position.  That  is  why  these  motors  are  considered 
preferable  for  vacuum  cleaners  and  other  apparatus  which 
is  usually  handled  by  absolutely  inexperienced  persons. 
A  factor  to  be  considered  also  is  the  very  much  lower  cost 
of  manufacture   of   the   commutor   type. 

Going  into   the   question   a   little   more   fully   the   follow- 
ing  explanations    may    be    of    use.      The    modern     commer- 
cial   circuits    supplying    current    to    residences    and    smaller 
buildings,  are,  in   nearly  all   cases  now-a-days,   single-phase. 
and   that   is   why   the    manufacturers   are   developing   single- 
phase    motors.      Now    a    single-phase    motor    has    absolutely 
no    starting   torque,    and    in    order    to    overcome     this    lack, 
three   well-known    devices   are   employed:      One   is   what    is 
knovvn    as    a    shading    coil.      The      second    is    known    as    a 
split-phase    scheme.     The   third   is   applying   a    commutator. 
The  shading  coil  is  a  conductor  of  low  resistance,   sur- 
rounding a  portion  of  a  field  pole  of  a 
single-phase      motor,      as      per    sketch 
shown.     This  shading  coil  causes  a  ro- 
tating  field    such   as   would   be    caused 
by   an   unsymmetrical     polyphase     cir- 
cuit,   thus    causing    the    rotor    to    start 
and   accelerate   to   full    speed,   provided 
the    required    starting    torque    is    low. 
This  method  is  not  practicable  in  any 
thing  but   shall   motors,   such,   for  example,   as   fan   motors.. 
In  the  split  phase  scheme,  usually  a  three  phase  wind- 
ing   is    used    on    the    stator — two    of   the    three    leads    being 
connected    directly    to    the    supply    circuit.     The    third    lead 
is    connected    to    the    supply    circuit      through    a    combined 
resistance    and    reactance    placed    in    series    across    the    sup- 
ply circuit,  being  joined  to  the  connecting  point  where  the 
resistance    joins    the    reactance.      This    resistance-reactance 
circuit  is  connected  in  by  means  of  a  double  throw  switcli. 
and   left   in    position    long   enough    to    bring    the    motor    up 
to    speed,    when    the    switch    is    thrown    over,    thus    discon- 
necting   the    third    lead    with    its    resistance    and    reactance. 
This   scheme   has   the   same   eflfect   as    supplying   the    motor 
with    current    from    an    unsymmetrical      polyphase    circuit, 
thus    producing    a    rotating    field    of    sufficient      strength    to 
start  motors  of  moderate  size.     The   starting  currenl,   how- 
ever, is  abnormally   high,  and   therefore,  with   such   motors, 
clutch    pulleys   arc    provided    to   reduce    the    starting   torque 
required   of   the   rotor   and   starting   rlieostats   are   used   to 
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reduce  the  starting  current  to  a  reasonable  amount.  These 
pulleys  are  usually  designed  to  act  automatically  and  to 
rigidly  join  the  pulley  to  the  rotating  shaft  when  the  mo- 
tor reaches  about  three-quarters   of  full   load   speed. 

The  third  device  above  mentioned  is  to  put  a  com- 
mutator on  the  rotor  and  to  place  two  brushes  in  con- 
tact with  commutator,  180°  apart  and  short-circuited  on 
themselves.  A  line  drawn  across  the  commutator  and 
through  the  centres  of  the  two  brushes  is  inclined  at  a 
slight  angle  to  the  field  of  stator,  and  in  this  way  a  com- 
paratively large  starting  torque  is  obtained  with  a  moder- 
ate starting  current.  This  style  of  motor  has  excellent 
efficiency  and  power  factor  characteristics,  and  is  very 
robust,  as  it  can  be  started  without  any  starting  resist- 
ance, by  merely  closing  the  supply  switch. 

Of  the  three  schemes  the  commutator  scheme,  notwith- 
standing the  fact  that  a  commutator  is  usually  objection- 
able, for  reasons  that  are  well  known,  is  preferable  for 
small  motors,  say  up  to  5  h.p.  as  it  gives  a  first-rate  com- 
mercial article  which  is  as  nearly  fool-proof  as  can  be  ob- 
tained  with   this   class   of  apparatus. 


Principle   of  a  Watt   Meter 

Q. — Do  you  not  tliink  the  ordinary  operator  would  be 
enabled  to  do  his  work  more  intelligently  if  he  understood 
the  internal  construction  and  theory  of  his  instruments? 
A  watt  meter  is  something  of  a  puzzle  to  me  and  I  would 
be  obliged  if  you  would  give  a  brief  description  of  a 
typical   instrument. 

A. — There  can  be  no  doubt  that  an  intimate  acquaint- 
ance with  the  tools  he  uses  is  of  inestimable  value  to 
every  workman.  A  brief  description  of  a  well  known  type 
of    watt    meter    is    given    herewith. 

These  wattmeters  are  intended  for  measuring  accur- 
ately the  power  in  alternating-current  circuits  at  any 
power  factor.  The  polyphase  meters  indicate  the  true 
power  factor.  The  polyphase 
meters  indicate  the  true  power 
in  a  two-phase  or  three-phase 
circuit  regardless  of  the  unbal- 
ance that  may  exist.  The  single 
phase  meter  has  a  magnetic 
circuit  similar  to  that  shown  in 
the  accompanying  Fig.  The 
coils  V.  C.  are  connected 
through  a  resistance  across  the 
voltage  of  the  circuit,  and  the 
coils  C.  C.  carry  the  current  of 
the  circuit.  Owing  to  the  in- 
ductance of  the  coils  V.  C.  the 
current  in  them  is  almost  in 
phase  quadrature  with  the  voltage  of  the  circuit.  In  or- 
der that  the  torque  shall  be  proportional  to  the  true  watts 
at  all  power  factors  it  is  necessary  that  the  current  in  the 
voltage  coils  be  in  exact  quadrature  with  the  voltage  of 
the  circuit.  To  secure  this  relation  the  lag  coil  L.  C.  is 
used;  this  is  a  short-circuited  coil  of  properly  adjusted 
resistance,  which  provides  a  slight  additional  lag  in  the 
same  manner  as  a  short-circuited  coil  placed  around  a 
transformer  core.  The  coils  B.  C.  are  balance  coils  used 
to  equalize  any  difference  in  the  windings  of  the  volt- 
age coils.  As  the  meter  is  not  inherently  independent 
of  temperature  variation,  the  moving  element  is  made  of 
a    special    metal    with    zero    temperature    coefl'icicnl. 

The  polyphase  meter  consists  of  two  independent  single 
phase  elements  with  drums  attached  to  the  same  shaft. 
The  total  torque  on  the  shaft  is  therefore  the  algebraic 
sum  of  the  lorcpies  of  the  two  elements,  whether  they 
are  connected  in  a  single-phase  or  in  different  phases  of 
a  polyphase  circuit. 


First  Railway  Operation  at  1500  Volts  d.c. 

The  Westinghouse  Electric  &  Manufacturing  Com- 
pany were  awarded  the  contracts  for  the  electrification  of 
two  sections  of  road  of  the  Piedmont  Traction  Company 
in  North  Carolina  and  South  Carolina.  This  contract  is 
of  special  interest  on  account  of  the  fact  that  this  is  the 
first  railroad  electrification  in  America  to  be  equipped  with 
apparatus  for  1500  volts  direct-current,  the  average  mod- 
ern direct-current  railway  using  current  of  from  5:i0  to  fijO 
volts.  Considerations  of  economy  in  transmission  have 
led  to  the  increase  of  direct-current  voltage  in  railway  work 
and  a  number  of  lines  are  now  operated  on  1300  volt 
equipment.  One  section  of  the  Piedmont  system  to  be 
electrified  is  33  miles  in  length,  extending  from  King's 
Mountain,  N.  C.  to  Charlotte,  N.  C.  The  other  section 
is  95  miles  in  length  and  extends  from  Greenwood,  S.  C, 
to  Spartanburg,  S.  C,  with  a  10-mile  spur  from  Belton  to 
Anderson. 

The  power  for  botli  of  the  electrified  lines  will  be  pur- 
chased from  the  Southern  Power  Company  and  fed  to  the 
line  through  motor-generator  sets  in  sub-stations.  The 
equipment  of  the  North  Carolina  section  includes  sub- 
stations at  Charlotte.  Castonia.  and  King's  Mountain,  each 
of  which  is  equipped  with  one  500  kw.  motor  generator 
set  with  switchboards  and  other  suitable  apparatus.  The 
South  Carolina  section  has  sub-stations  at  Dead  Falls. 
Belton,  Anderson,  Greenville,  Greers,  and  Spartanburg,  re- 
quiring seven  500  kw.  motor-generator  sets  and  two  of 
300  kw.  capacity,  together  with  transformers,  switchboards, 
and  other  apparatus.  Four  classes  of  service  will  be  main- 
tained on  both  of  the  above  roads,  namely,  limited  express 
passenger  service,  local  passenger  service,  light  freight  and 
express    service,   and   heavy    freight    service. 

The  present  orders  include  the  following  apparatus: — 
ten  500-kw.  motor-generator  sets;  two  300-kw.  motor  gen- 
erator sets;  nine  switchboards;  three  500-kv.a  oil  insulat- 
ed, self  cooling  transformers;  twenty-three  quadruple 
equipments  of  No.  321  interpole  railway  motors,  for  pas- 
senger service;  eight  quadruple  equipments  of  No.  321  in- 
terpole railway  motors  to  be  mounted  on  standard  box  cars 
for  handling  express  and  package  freight;  six  55-ton  loco- 
motives with  quadruple  equipments  of  No.  308-B-5  inter- 
pole railway  motors  for  heavy  freight  service, — these  lo- 
comotives will  each  be  capable  of  handling  an  800-ton 
train.  The  control  for  the  passenger  cats,  express  cars, 
and  locomotives  will  be  the  Westinghouse  type  HL  unit 
switch  control.  It  is  understood  that  the  work  will  be  put 
in  hand  at   once   and  pushed  to  rapid   completion. 


Electrical   Equipment   of   the   Olympic   and   Titanic 

A  current  issue  of  The  Electrician  describes  the  elec- 
trical equipment  of  England's  largest  ships,  the  Olympic 
and  Titanic,  the  two  largest  boats  afloat.  Electric- 
ity is  used  in  all  departments  of  these  mam- 
moth ships  and  apart  from  lighting  the  following 
power  uses  to  which  electricity  is  put  on  these  vessels  will 
be  of  interest  on  account  of  their  great  variety.  The  prin- 
cipal are; — Electric  deck  cranes,  from  30  to  50  cwt.; 
cargo,  boat  and  engine  room  winches;  passenger  elevators; 
stores,  mail  and  pantry  lifts;  ventilating  and  stokehold  fans; 
cabin  fans;  motors  for  cylinder  lifting  gear,  turbine  turn- 
ing and  lifting  gear,  and  condenser  sluice  valves;  pneu- 
matic conveyor  for  Marconigrams;  gymnastic  apparatus; 
domestic  machinery   (such  as  ice  rocker,  dough  mixers,  po- 


tato peelers,  roasters,  knife  cleaners,  soup  and  sorbet  ma- 
chines mincers);  electric  heaters  and  fires,  hot  plates, 
electric  baths  and  irons;  main  steam  whistles;  sounding 
machines;  stoking  indicators;  boiler  room  telegraphs; 
clocks;  watertight  doors;  helm  indicator;  illuminated  pic- 
tures and  signs;  chimes;  bells;  loud-speaking  telephones 
and  service  telephones;  submarine  signalling;  wireless  tele- 
graphy. 

The  main  generating  plant.  which  is  probably  tlie- 
largest  ever  installed  for  marine  work,  consists  of  four 
400  kw.  dynamos.  The  engines  develop  580  B.  h.p.  each, 
and  are  of  the  vertical  three  crank  compound  forced-lubri- 
cation type  325  r.p.m.,  with  one  high  pressure  cylinder  17 
inches  diameter  and  two  low  pressure  30  inches  diameter. 
They  receive  steam  at  185  lbs.  pressure  and  exhaust  either 
into  a  surface  heater  or  to  a  condenser.  The  engines  are 
direct    coupled    to   the   generators. 

An  auxiliary  system  is  also  installed  consisting  of  two 
30  kw.  sets  situated  in  a  recess  of  the  turbine  room  at 
the  saloon  deck  level,  well  above  the  water  line.  In  the 
case    of    accidents    to    the    main    generators    these    auxiliary 


One  of  Four  Units  installed  ou  Steamship  Olympic 

units   will    supply    sufficient   light   to    move    about   the   vessel 
and  carry  on  any  operations  that  may   be  necessary. 

A  large  proportion  of  the  power  is  taken  up  by  elec- 
tric fans  which  number  76  made  up  of  12  for  the  stoke- 
holds from  40  to  55  inches  diameter,  and  64  for  ventila- 
tion of  the  vessel.  The  aggregate  current  taken  for  ven- 
tilating purposes  amounts  to  5250  amperes.  The  number 
of  incandescent  lamps  installed  amount  to  about  10,000 
ranging  in  size  from  16  c.p.  to  100  c.p.  These  lamps  are 
for  the  most  part  of  the  latest  tantalum  ship  type.  In  the 
first  class  state  rooms  there  are  fitted  sockets  for  electrical 
portable  lamps  or  fans  and  special  dinmiing  lamps  with 
two  filaments,  so  that  a  light  of  small  candle  power  may 
be  kept  burning  through  the  night.  There  are  also  a  num- 
ber of  electrical  illuminated  signs  distributed  through  the 
first  and  second  class  accommodation,  directing  passen- 
gers  to   the   entrances,   public  rooms,   etc. 


A  Suspended  Railway  System 

A    suspended    railway    based    on    practically    the    same 

principle  as   the   cablcways  which   have   long  been   used   for 

the   transport   of  coal,   ore,   etc..   is   being  installed   between 

Chanionix   at   the   foot   of  the    Mont   Blanc   range   and    the 
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AiKiiille  (111  Midi,  Switzerland.  A  short  description  ap- 
pears ill  a  current  issue  of  the  Electrical  Review,  and 
among  the  advantages  claimed  for  this  type  of  railway 
are  that  it  is  independent  of  the  configuration  of  the  ground 
allowing  for  installation  in  otherwise  impracticable  coun- 
try and  also  that  the  cost  is  very  much  cheaper  tlian  the 
ordinary    railway. 

A  view  of  a  loaded  car  in  operation  on  this  line  is 
shown  herewith.  It  will  be  seen  that  this  suspended  rail- 
way is  constructed  with  three  cables, —  (1)  a  supporting 
cable  serving  as  runway  for  the  truck  carrying  car,  (3)  an 
endless  driving  cable  which  is  12  mm.  in  diameter,  and  (.'J) 
a  brakeing  cable  of  the  same  size.  The  last  named  two 
cables  pass  at  the  lower  station  over  two  vertical  guiding 
pulleys  and  thence  over  return  pulleys.  At  the  upper  sta- 
tion where  the  driving  gear  is  installed  the  wires  are  car- 
ried over  the  driving  and  return  pulleys.  All  the  cables  and 
accessories  are  said  to  have  been  calculated  for  a  ten- 
fold  factor  of  safety. 

The  first  section  of  the  road  is  1870  meters  horizontal 
distance,  climbing  a  height  of  750  meters;  the  second  sec- 
tion climbs  to  the  same  height  over  a  horizontal  distance 
of  1190  meters.  The  mean  gradients,  therefore,  are  forty 
and  sixty-three  per  cent,  respectively.  The  track  of  the 
cableway  follows  as  closely  as  possible  the  configuration 
of  the  country,  the  driving  and  supporting  cables  being  car- 
ried by  substantial  iron  trestles  placed  from  40  to  90  meters 
apart. 

The  cars  readily  accommodate  twenty  to  twenty-four 
passengers.  Their  weight  when  fully  loaded  is  four  tons. 
Two  cars  will  operate  in  each  section  for  simultaneous 
up-hill   and  down-hill   travel. 

Electric  motors  are  used  for  driving  the  cableway  di- 
rect connected  to  a  horizontal  shaft  with  speed  reducing 
gear  from  which  power  is  transmitted  by  a  second  pair  of 
gear  wheels  to  a  second  intermediary  shaft  and  by  bevel 
wheels  to  the  main   shaft  carrying  the   driving  pulleys.     All 


signals  relating  to  the  service  are  given  by  electric  bells. 
A  comprehensive  telephone  system  connects  the  stations 
among  themselves  and  with  the   different   cars. 


n.    W.    Johns-Manville    New    Building 
The    accompanying    illustration      show>      llic    new     V,l- 
storey  office  building  now  being  erected  on   the   South-west 
corner  of  41st  street  and  Madison  avenue,  New  York  City, 


fnr  the  11.  VV.  Johns-Manville  Co.,  who  will  occupy  it  in 
its  entirety  abijiit  May  1st,  1912,  as  the  general  office  and 
new  sales  rooms  of  the  company.  The  building  will  be  of 
fireproof  steel  construction  throughout  and  will  contain 
two  Otis  passenger  elevators  of  the  latest  type.  Each 
floor  will  have  an  area  of  .2,500  sq.  ft.  and  a  total  area  for 
the    13    Hoors   and    basement    of   34,500    sq.    ft.     This     com- 


pany  states  that  they  now  have  about  5.000  employees  in- 
cluding 406  salesmen  travelling  through  various  sections 
of  the  United  States  and   Canada. 


The   National   Electric   Heating   Company 

About  two  years  ago  a  small  company  calling  itself  the 
National  Electric  Heating  Company,  Limited,  was  formed 
for  the  purpose  of  manufacturing  electrically  heated  de- 
vices. Business  was  carried  on  for  a  few  months  in  a  very 
small  way,  the  factory  being  located  in  Gait,  Ont.  These 
two  short  years,  however,  have  sufificed  to  change  this  small 
concern  into  the  largest  exclusive  manufacturer  of  elec- 
trically heated  devices  in  Canada.  The  cause  of  this  un- 
usual success  is  generally  credited  to  the  energgtic  man- 
aging director,  Mr.  Ashcr  lYitzkcr.  Mr.  Pritzker  himself 
disclaims  any  credit  for  the  >uccess  of  his  companj-  and 
says  it  i-  liis  "rU'imiit"  tliat  lia^  been  at  the  bultiiin  of 
the  rapid  (le\  clopiiuiit.  1  an,^ible  proof  of  real  success  is 
clearly  sIkpwii,  however,  in  the  new  combined  manufactur- 
ing and  ofhcc  building  just  opened  by  this  company  at 
.■)14-48  Queen  street  east,  at  an  expense  of  some  .$00,000 
for  building  and  equipment.  The  building  is  shown  here- 
with and  consists  of  a  three-storey  40  x  100  foot  brick 
siniclure   located    on    a   generous    sized    lot. 

The  company  manufactures  everything  in  the  way  of 
household  electric  conveniences,  irons  of  all  kinds  and 
sizes,  toasters,  disc  stoves,  chafing  dishes,  percolators,  etc., 
etc.  When  the  building  and  equipment  is  all  completed 
electric  range,-,  and  other  modern  necessities  will  be  added 
to  their  manufacliircd  list.  Mr,  Pritzker  makes  a  strong 
pninl   of  the   fad    llial    lliey   maniif.-iclure   all   the  parts  of  all 
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tlifir  articles  right  on  the  ground  and  so  can  watch  and 
guarantee  the  excellence  of  the  material  and  of  the  work- 
manship. 

It  is  of  interest  to  note  the  cost  of  operating  some  of 
the  modern  household  appliances  as  shown  in  Mr.  Pritz- 
"ker's  demonstration  rooms.  For  example,  a  four-pound 
iron  consumes  .iOO  watts  per  hour,  a  G-lb.  iron  400  watts. 
an    18-lb.   tailor's   iron    TOO   watts.      .\    percolator,    quart    size. 


^^-»sgagssg=^yg 


consumes  300  watts  per  hour;  a  charing  dish,  400  watts. 
This  particular  chafing  dish  is  a  combination  dish  and  disc 
stove  and  is  a  very  useful  piece- of  utility  apparatus.  The 
toaster  manufactured  by  this  conipanj'  is  the  kind  that 
toasts  on  both  sides  at  once,  and  consumes  600  watts  per 
hour.  The  length  of  time  required  to  toast  one  piece  of 
bread  is  approximately  one  minute,  requiring  10  watts,  and 
therefore  costing  one-tenth  of  a  cent  with  power  at  ten 
cents    per    kilowatt    hour. 

The  company  has  made  arrangements  to  pack  each 
device,  in  future,  in  a  corrugated  air-tight  box.  This  will 
insure  the  arrival  of  the  apparatus  in  the  hands  of  the 
customer  in  perfect  condition. 

The  president  of  the  National  Electric  Heating  Com- 
pany is  Mr.  Bernard  Enusevsky;  managing  director  and  sec- 
retary-treasurer. Mr.  Asher  Pritzker;  western  representative. 
Mr.    Philip    Pritzker. 


Hydro-Electric    Supply    Co. 

A  new  company  known  as  the  Hydro-Electric  Supply 
Company  has  commenced  operations  at  166  Bay  street,  To- 
ronto. This  company  will  represent  the  Engineering 
Equipment  &  Supply  Company  of  Montreal,  and  their  well 
known  lines  of  Locke  Insulators,  Hartman  Circuit  Break- 
ers,   Excello   Specialties,   etc. 

They  also  carry  in  the  Toronto  warehouse  full  lines 
of  Carbon  and  Tungsten  Lamps.  Cottonduct,  Fibreduct, 
and  Rubberduct  flexible  conduit;  Excello  Push  Button 
Switches.  Tumbler  Switches.  Flame  Arc  Lamps,  and  Flame 
and  Pure  Carbons.  The  manager  of  the  company  is  Mr. 
C.  C.  Bothwell. 


Shower  Effects  in  Fixtures 

Showers    are    p<>|>ular    fixtures.      To    get    this    effect    it 

is   necessary   to   have   a   large   ceiling  plate   from   which   can 

be  dropficd  a  number  of  lights.       To  make  a  plate  in   one 

piece,    such   as   is   commonly   used,   entails    considerable    ex- 


pense, as  the  size  of  metal  necessary  is  very  large,  and 
handling  amounts  to  a  considerable  item,  making  the  cost 
of  the  finished  fixture  rather  high.  To  eliminate  this  extra 
cost  and  still  give  the  same  effect  with  as  neat  an  appear- 
ance, the  F.  W.  Wakefield  Brass  Company,  of  Vermilion. 
Ohio,  have  made  this  plate  from  a  number  of  similar  pieces 
of  smaller  sized  metal  so  joined  together  that  the  places  of 
joining  form  ribs  on  the  inside  of  the  fixture,  giving  it 
additional  strength  and  rigidity  and  reducing  the  cost  to 
a  nominal  amount.  The  fixture  is  supported  by  a  special 
method  which  permits  of  a  regular  crow  foot  or  insulating 
joint  attachment.  It  also  provides  for  placing  the  fixture 
in  position  against  the  ceiling  without  turning,  a  feature 
worthy  of  consideration  when  you  realize  this  eliminates 
the  possibilities  of  marring  the  finished  ceiling.  The  above 
method  also  reduces  time  in  handling  and  installing  to  a 
minimum,  and  the  interchangeable   feature,  allowing  a  large 


\  ariety  of  different  designs  by  using  different  standard 
Wakefield  material,  is  claimed  to  make  this  a  very  popular 
line    and    one    very    profitable    to    handle. 


Prepayment  Meters 

Messrs.  Chamberlain  &  Hookhani  Limited,  of  Birming- 
ham, Eng..  who,  as  we  announced  in  our  July  issue,  are 
opening  up  a  branch  in  Montreal  for  the  sale  of  their 
meters,  are  putting  on  the  market  among  other  things  a 
prepayment  meter  which  has  been  very  largely  adopted 
in  England  during  the  past  year.  Its  simplicity  and  small 
size  are  the  two  most  striking  features,  the  releasing 
mechanism  being  an  ingenious  adaptation  of  the  principle 
of  a  clock  escapement.  Owing  to  this  simplicity  the  cost 
is  very  little  above  that  of  ordinary  meters  while  the  high 
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torque  of  the  meter  portion  ensures  great  accuracy  on  the 
low  loads  common  to  this  class  of  business.  We  hope  to 
illustrate   this   meter   in   a    later   issue. 


Tungsten  Lamps  Delivered  by  Aeroplane 
The  average  central  station  manager  would  hesitate 
to  place  his  rush  order  for  tungsten  lamps  to  be  delivered 
by  "aviation  express"  but  this  is  exactly  what  happened 
recently  in  a  Sussex,  England,  town — at  any  rate  this  was 
the  manner  of  delivery  chosen  by  the  manufacturer.  Whe- 
ther it  was  a  question  of  the  cheapest  way,  the  quick- 
est way  or  the  safest  way  our  informant  does  not  state, 
but  the  records  show  that  a  speed  of  80  miles  an  hour 
was  attained  and  that  the  lamps  were  delivered  in  perfect 
condition. 

The  shipment  consisting  of  a  consignment  of  Osrnm 
lamps  for  delivery  to  Messrs.  Page  &  Miles,  Western 
Road.  Hove,  was  made  by  the  General  Electric  Company. 
Limited,  of  London  and  carried  by  Mr.  Barber,  of  Hendon. 
in  his  Valkyrie  monoplane,  which  is  operated  by  a  power- 
ful Gnome  engine.  The  flight  was  made  successfully,  the 
consignment  of  lamps  placed  on  a  truck  of  Messrs.  Page 
&   Miles  and   the  return  journey  completed   without  mishap. 
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Shipment  of  Osrani  Lamps  V)y  Aeroplane 

Not  the  least  important  factor  in  this  wonderful  feat 
was  the  telegram  received  by  the  General  Electric  Company 
from  the  consignees  stating  that  the  osrams  when  opened 
were  found  to  be  in  "perfect  condition." 

Factory  Products,  Limited,  Toronto,  are  sole  Canadian 
agents   for  "Osram"   lamps   in   Canada. 


Type   G   Lightning  Arrester 

The  Westinghouse  Electric  and  Manufacturing  Com- 
pany has  placed  on  the  market  a  new  design  in  the  Type 
G  lightning  arrester  for  the  protection  of  apparatus  on 
alternating-current  circuits  having  voltages  not  exceeding 
2500,  and  capacities  not  exceeding  1000  kw. 

The  type  G  arrester  consists  of  a  series  of  air  gaps 
between  non-arcing  metal  cylinders  arranged  in  a  row  and 
connected  in  series  with  a  graphic  resistor.  The  cylin- 
ders and  resistor  forming  the  unit,  are  mounted  on  a  por- 
celain base  which,  in  turn,  is  mounted  within  a  wooden  box 
as  shown  in  the  accompanying  illustration.  In  a  two-pole 
arrester,  the  unit  is  mounted  on  the  back  of  the  box  while 
in  the  three  and  four-pole  arresters  two  units  are  used,  one 
mounted  on  each  side  of  the  box.  On  the  three-pole  style, 
one  of  the  resistor  rods  and  its  clips  are  omitted  from  the 
unit. 

'J  he  box  is  made  of  well  seasoned  wood  and  is  entirely 
weatherproof,  enabling  the  arrester  to  be  mounted  out 
doors  in  any  exposed  location  desired.  On  a  two-wire  cir- 
cuit, the  arrester  has  one  wire  connected  to  the  top  of  each 
graphite   resistor  and   the   ground   wire   is   connected   to   the 


middle  gap  of  the  series.  On  four-wire  circuits  the  same 
scheme  of  connections  is  used  but  two  units  are  necessary 
and  the  connections  of  both  are  the  same.  With  three- 
wire  circuits,  two  units  are  used,  and  the  connections  are 
the  same  as  for  four-pole  circuits  except  that  there  are 
but  three  line  connections  instead  of  four. 

The  operation  of  the  type  G  arrester  is  as  follows;  If 
;;ii  excessive  potential  is  developed  on  the  line,  the  elec- 
tric   il'c'',ir!M'    arcs    from    between    the    metal    cylinders    and 


the  excess  charge  of  electricity  Hows  to  ground,  relieving 
the  line  of  the  excessive  stress.  The  resistance  offered  to 
the  flow  of  current  by  the  carbon  resistor  prevents  an  ex- 
cessive current  passing  through  the  arrester  to  ground, 
and  the  tendency  for  a  destructive  power  arc  to  follow  the 
discharge  arc  is  thus  counteracted.  The  type  G  arrester 
may  be  applied  on  circuits  of  which  the  sources  of  supply 
are   capable  of  developing  any  amount  of  energy. 


A  New  Automobile  Trouble  Finder 
The  McGill  Manufacturing  Company  of 
Valparaiso,  Ind.,  are  putting  on  the  market 
a  new  trouble  finder  which  is  to  be  known 
as  the  "Thumswitch."  This  is  the  first  one 
to  be  offered  to  the  user.  It  enables  the 
finding  of  troubles  quickly  and  does  away 
with  the  danger  of  explosion  and  injury 
caused  by  broken  or  hot  lamps  in  contact 
with  oils.  It  is  made  with  a  solid  brass 
guard,  and  is  furnished  complete  with  cord 
and  terminal  which  may  be  attached  to  any 
battery.  Any  miniature  lamp,  carbon  or 
mazda  may  be  used,  from  2  to  6  volts  in 
size. 


The  Rudel-Belnap  Machinery  Company 
The  Rudel-Belnap  Machinery  Company,  Limited,  is 
the  name  of  a  new  firm  which  commenced  operations  on 
July  1st  with  oflice  at  505  to  508  Canadian  Express  build- 
ing. Montreal.  In  addition  to  handling  a  great  variety  of 
machinery  suitable  for  milling,  mining,  machine  shops, 
railway  contractors,  etc.,  this  firm  will  represent  the  Cana- 
dian Crocker- Wheeler  Co.,  Limited,  of  St.  Catharines,  On- 
tario. The  heads  of  the  new  firm  are:  Mr.  C.  M.  Rudel 
and  Mr.  L.  J.  Belnap.  Mr.  Rudel  was  formerly  proprietor 
of  the  Rudel-Yeates  Machinery  Company  of  Montreal  and 
Iirevious  to  that  was  manager  of  The  Canadian  Fairbanks 
Company  in  Montreal.  Mr.  Belnap  has  been  for  the  last 
ten  years  connected  with  the  Allis-Chalmers-Bullock  Com- 
pany, Limited,  first  as  engineer  at  Montreal,  then  as  man- 
ager of  the  Winnipeg  office  for  several  years,  and  latterly 
as  the  Montreal  manager.  During  his  coimcction  with  this 
(■nm])any  Mr.  Beliinp  li.is  Iwiil  a  wide  experience  in 
mechanical    engineering,    a    large    proportion    of    that    com- 
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paiiy's  work  being  tlic  constructiDii  of  macliiiiory  not  in- 
tended for  electrical  pvirposes.  Mr.  Belnap  has  been  en- 
gaged in  engineering  enterprises  for  over  fifteen  years  and 
as  a  consequence  is  eminently  fitted  for  the  position  he 
occupies  as  a  member  of  the   new   firm. 


ABolites 

A  new  line  of  Universal  Holder  Sockets  has  recently 
been  developed  and  patented  by  Mr.  W.  C.  Hine  of  Cleve- 
land, from  whom  the  Adams-Bagnall  Electric  Company  of 
that  city  have  secured  exclusive  license  to  manufacture  and 
sell  these  articles,  to  which  the  trade  name  "ABolites"  has 
been  applied.  ."K  short  outline  of  the  characteristic  features 
follows: — 

To  obtain  scientific  illumination,  it  is  necessary  to  ob- 
tain   proper    relation    between    lamp    and    refiectinp;    surface. 


400  and  500  Watt  Bowl 
ABoliti- 


Cros.s-section  2i-in 
Pendant  ABolite 


On  account  of  different  lengths  of  bases  in  Mazda  lamps, 
it  has  been  necessary  to  attach  several  kinds  of  separable 
holders  to  a  regulation  Edison  socket.  The  reflector  in  turn 
was  suspended   from  the   holder. 

The  primary   construction   characteristic   of  the   ABolite 
is   the   provision   of  a   metal   support   for   a   reflector   to   re- 


60  Watt  Bowl 
ABolite 


3j-in.  Pendant 
ABolite 


250  Watt  Bowl 
ABolite 


place  variable  holders.  To  this  is  applied  the  cardinal 
principle  of  a  patented  positioning  device  attached  to  a 
suitable  porcelain  receptacle.  When  the  positioning  yoke 
is  thrown  downward,  the  lamps  and  reflector  are  in  the 
position  obtained  by  use  of  "O"  holders.  When  thrown 
upward,  the  "H"  position  is  obtained.  These  two  positions 
or  intermediate  ones  are  possible  in  ABolites  designed  for 
reflectors  with  2%  in.  fitters,  that  is  for  lamps  35  to  100 
watt  inclusive. 

The  same  principle  applies  to  reflectors  with  3%  in. 
fitters,  i.e.,  LOO  to  500  watt  inclusive.  Two  pendant  (2J4  '"■ 
and  354  i"-)  and  two  ceiling  (254  in.  and  :i,'4  '"-^  ABolites 
take  care  of  practically  all  single  light  illumination  require- 
ments on  all  lamps  25  watt  to  500  watt  inclusive.  This  ob- 
viates the  necessity  of  carrying  a  large  and  diversified  stock 
of  lighting  fixtures  and  accessories. 


A  complete  industrial  ABolite  is  made  up  of  two  parts, 
the  universal  holder  socket  and  the  scientifically  designed 
steel  reflector.  The  following  list  outlines  the  features 
claimed  for  the  industrial  ABolite: 

(a')  Positioning  device  provides  for  O,  H  and  A  posi- 
tions,    (b)  Eliminates  all  separable  holders,     (c)  One  holder 


It 


\ 


21)0  Watt  18-in.  Dome  ABolite         3i-in.  Ceiling  ABolite 

socket  universal  for  all  lamps,  25  to  500  watt  inclusive. 
(d)  All  weight  suspended  from  holder  socket  itself.  (e) 
Reflector  removed  for  cleaning  without  breaking  any  wire 
connections  or  disturbing  the  holder  socket  already  in  place, 
(f)  Intensive  and  extensive  illumination  obtained  with  the 
same  ABolite  by  simply  changing  positioning  device,  (g) 
Larger  or  smaller  units  can  be  substituted  for  those  in 
place   without   touching   the   holder   socket   already   in   place. 

In  connection  with  this  line,  the  Adams-Bagnall  Electric 
Company  has  established  a  department  of  Efficiency  En- 
gineering for  the  purpose  of  studying  industrial  conditions 
and  co-operating  with  industrial  managers  in  bringing  their 
illumination  to  a  plane  where  labor  efficiency  and  factory 
output  will  be  greatly  increased. 

The  work  of  this  department  is  part  of  the  general 
efficiency  movement  just  launched,  and  there  should  be  no 
doubt  that  the  Course  taken  by  this  company  in  the  estab- 
lishment of  such  a  department  will  do  much  toward  im- 
proving   general    industrial    lighting    conditions. 


New   Material   for   Brush  Holder  Yokes 

Bakelite  brush  holder  yokes  bid  fair  to  mark  an 
important  advance  in  the  electrical  trade.  The  peculiar 
properties  of  Bakelite  make  it  particularly  valuable  for  the 
purpose,  being  proof  against  weather,  moisture,  oil  or  acids. 
Bakelite  keeps  its  shape  and,  therefore,  brush  holder  yokes 
made  from  it  cannot  twist  or  warp.  In  the  tnanufacture 
of  the  yokes  the  metal  parts  are  protected  from  exposure 
by  moulding  in  one  solid  piece  with  brass  insets  for  attach- 
ing to  motor  frame.     The  many  inquiries  for  Bakelite  yokes 


since  their  announcement  is  significant  of  the  interest  which 
is  felt  everywhere  in  this  useful  material  and  its  value 
to  the  electrical  industry.  It  is  claimed  that  Bakelite  has 
one  of  the  most  brilliant  futures  of  any  invention  lh.it  has 
recently   appeared   in   the   electrical   world. 
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A    New   Direct  Current   Motor 

The  Westingliouse  Electric  and  Manufacturing  Com- 
pany have  announced  a  new  direct-current  motor  called 
Type  SK  for  general  power  service.  One  of  the  features 
of  this  new  motor  is  its  excellent  commutation,  which  is 
obtained,  partly  by  the  use  of  conimutating  poles  and 
partly  by  the  careful  design  of  comtiiutator,  brushes,  and 
brushholders.  Service  tests  have  shown  practically  sparkless 
connnutation  under  all  conditions  of  speed  or  load  up  vD 
extreme  overloads.  Another  characteristic  of  importance 
is  the  large  dust-proof  bearings,  and  the  efficiency  ol  the 
oiling  system.  Large  oil  rings  keep  the  bearing  surfaces 
well  lubricated  whenever  the  motor  is  in  operation,  but  the 
oil   cannot  leak  or  be  thrown  out  of  the  well. 

As  can  be  seen  from  the  accompaning  illustrations,  the 
motor  is  very  simple  in  construction.  The  frame  is  of  new 
design,  a  ring  of  open-hearth  steel  made  by  hot-rolling 
the  slab  into  shape  and  welding  the  ends  together.  Rolled 
steel  is  an  ideal  material  for  motor  frames  because  of  its 
high  magnetic  permeability,  uniform  structure  and  great 
strength.  The  feet  are  pressed  from  steel  plate  and  are 
riveted  under  great  pressure,  making  a  very  rigid  con- 
struction.    The  armature   is   so  wound   that   wide   spaces   are 


left  between  the  ends  of  the  rolls,  and  ventilating  ducts 
are  provided  in  the  core,  an  arrangement  that  assures  good 
ventilation.  The  coils  are  form  wound,  laid  in  open  slots, 
and  held  by  fibre  wedges  and  bands.  The  shaft  can  be 
pressed  out  without  disturbing  the  armature  windings  and 
commutator    connections. 

These  motors  are  made  for  115,  2:i()  and  550  volts  in 
capacities  of  from  ]  J/2  h.p.  to  50  h.p.  The  speeds  corres- 
pond closely  to  the  full  load  speeds  of  induction  motors, 
thus  simplifing  the  application  of  motors  and  making 
changes  from  motors  of  one  class  to  those  of  another  com- 
paratively  easy. 


Trade  Publications 

Motor  Drive  for  Printing  Machinery. — liulletin  No.  127, 
issued  by  the  Canadian  Crocker  Wheeler  Co.,  St.  Cathar- 
ines, descriptive  of  the  various  applications  of  motor  drives 
to  printing  and  bindinK  machinery  in  all  its  forms.  Well 
illustrated. 

National  Electric  Lamp  Association, — h.ive  just  issued 
bulletins  10  and  17  descriptive  of  Mazda  Incandescent 
.Street  Lighting  and  Economical  Operation  of  Incandescent 
Lamps,  from  the  standpoint  of  br.lli  ronsunu-r  and  cenlral 
station. 


Grinding  Wheels, — A  little  booklet  entitled  "Safety  as 
applied  to  Grinding  Wheels,"  issued  by  the  Norton  Com- 
pany,  Worcester,    Mass. 

Table  Cooking,  by  Electricity, — A  folder  issued  by  the 
Canadian  Westingliouse  Comiiany,  Hamilton,  illustrating 
various  cooking  utensils  suitaldc  for  use  right  on  your  din- 
ing-tablc. 

Portable  Meters. — ('ircular  11(14  issued  by  the  Cana- 
dian Westinghouse  Company,  Hamilton,  descriptive  of  their 
various  types  of  portable  meters  for  alternating  and  direct 
current.  The  internal  structure  of  the  meters  is  very  clear- 
ly   shown    by    excellent    illustrations. 

The  Federalist, — The  .'\ugust  issue  of  a  publication  dis- 
tributed monthly  by  the  Federal  Electric  Company  of  (.Chi- 
cago,  descriptive   of  their   various  electrical   supplies. 

The  Garvin  Machine  Co., — an  illustrated  catalogue  by 
this  company  descriptive  of  machinery  manufactured  by 
them  including  profiling,  nulling,  grinding,  tapping,  drill- 
ing,   &c.,    &c.,   machines.      Head    office.    New    York. 

Canadian  General  Electric  Co., — condulet  talk,  series  2, 
No.  1,  descriptive  of  cnnduU-ts  for  electroliers  and  combin- 
ation gas  and  electric  fixtures.  Also  sheet  descriptive  of 
new  twin  disc  hot  plate.  Letter  No.  3i:!  describing  G.  E. 
attaching  plugs,  and  letter  214  descriptive  of  the  G.  E.  spe- 
cial receptacle. 

Mazda  Transformers, — bulletin  Xo.  1151  issued  by  the 
Pittsburg  Transformer  Company,  and  descriptive  of  their 
low  voltage  transformers  for  electric  sign  and  electric  bell 
work. 

Canadian  General  Electric  Co., — Pamphlets  descriptive 
of  two  dry  batteries,  Columbia  and  the  Columbia  Ignitor; 
the  Oneida  Galvanized  Chain  for  arc  lamp  suspension;  let- 
ter No.  211  describing  the  G.  E.  separable  attaching 
plugs;  condulet  talks  144  and  145,  descriptive  of  types 
"D.F."   and   "Q.K.L."   condulets. 

The  Ohio  Brass  Co., — Supplement  No.  3  containing 
additions  and  improvements  on  lines  listed  in  the  follow- 
ing catalogues: — Railway  No.  8,  Mine  No.  '.),  Catenary  Xo. 
20,   O-B   Hi-Tension   Insulator   No.   10. 

Securing  New  Business, — A  sectional  catolog  issued  by 
the  Delta-Star  Electric  Company  Chicago,  devoted  to  an 
exposition  of  the  Pittsburg  Weatherproof  Transformers  for 
use  in  securing  new  business  along  transmission  lines.  Re- 
commendations are  made  as  to  the  best  method  of  instal- 
lation, lightning  protection  and  grounding  of  the  second- 
ary system.  A  description  is  also  given  of  Delta-Star  high 
tension  specialties  for  both  indoor  and  weatherproof  mount- 
ing. 

Thomas  Meter  Installations. — .A  booklet  issued  by  the 
Cutler-Hammer  Manufacturing  Company,  describing  some 
Thomas  meter  installations  and  tests.  This  meter  was  des- 
cribed recently  in  the   Electrical   News. 

Revised  Editions. — The  Westinghouse  Elec.  &  Mfg.  Co. 
1  ave  issued  revised  editions  of  the  following  section.s  of 
Perpetual  Catalogue  No.  3001;  No.  121  on  "Type  CC  Car- 
bon Circuit  Breakers;"  No.  23 J  on  "Expulsion  Type  Fuse 
r.locks;"  No.  3.i3  on  "Outdoor  Type  Fuse  Blocks;"  No.  327 
"Type  C  Watthour  Meters;"  and  No.  GG7' on  "Type  Kl) 
Generator  and  I'Veder  Panels;  No.  307  covers  "Types  L, 
.^L  and  TL  switchboard  meters;  No.  310  "Types  l''M  and 
I'M  switchboard  meters;  No.  311  "Type  FD  and  TD  Fre- 
((uency  Meters;  No.  312  "Types  FI  and  Tl  Power  Factor 
Meters;  No.  314  "Type  TO  Electrostatic  (iround  Detectors 
;ind  Voltmeters;  No.  337J/1  "Type  OA  Watthour  Meters; 
.\'o.  436  covers  "The  New  Nursery  Milk  Wanner;  No.  740 
covers   "75   kv.a.    and    100   kv.a.    Distributing     Transformers." 


Berlin,  Ont. 

The  receipts  of  tlio  Berlin  &  Water- 
loo Electric  Railway  system  for  the 
month  of  July  amounted  to  $3,483.41; 
total  expenditure,  $1,788,86;  profits,  $1,- 
(iii4.r>5.  V.  S.  Mclntyre  is  superintend- 
ent. 

Brandon,   Man. 

The  tender  of  the  Northern  Electric 
iS:  Manufacturing  Company  for  central 
office  fire  alarm  equipment  to  cost  $3,- 
057,  has  been  accepted. 

Calgary,  Aha. 

L'algary's  municipal  lighting  plant 
showed  a  profit  of  .$67,809  for  the  six 
months  ending  June  30.  The  total  re- 
ceipts have  been  $128,527;  $80,846  of 
which  comes  from  metered  light.  Dur- 
ing the  same  period  gross  earnings  of 
the  municipal  street  railway  are  $153,- 
446,   net   earnings   $50,171. 

Tenders  called  for  pump  and  electric 
motor.  Owner,  City  of  Calgary;  citj' 
clerk,  W.  D.  Spence.  Supply  and  erec- 
tion of  pump  and  electric  motor  in  place 
of  five  million  imp.  gal.  pump.  The 
pump  to  be  centrifugal  and  attached  to 
a  500  h.p.  electric  motor  with  switch- 
board complete.  Suction,  lift  of  pump 
12  ft.,  delivery  to  be  continuously  effi- 
cient to  maintain  pressure  in  the  mains 
125  lbs.  per  square  inch.  Tenders  re- 
ceived by  clerk  until   August  21st. 

Edmonds,  B.C. 

Permission  has  been  granted  by  the 
municipality  of  Burnaby  to  the  Western 
Canada  Power  Company  to  commence 
the  erection  of  its  poles  and  wires  on 
the  Johnston  road,  which  will  enable 
that  vicinity  to  obtain  electric  light  and 
power  almost  immediately.  A  tempor- 
ary line  will  be  put  in  to  be  followed 
later  by  a  steel  tower  line  on  a  private 
right-of-way. 

Edmonton,  Alta. 

The  Edmonton  Portland  Cement  Co. 
1  as  awarded  the  contract  for  a  1250 
kw.,  3-phase,  60  cycle,  turbo-generator 
set  to  the  Allis-Chalmers-Bullock  Co. 
The  boilers  will  be  supplied  by  Goldie 
&    McCulloch. 

New  negotiations  opened  for  power 
development.  Owner,  City  of  Edmon- 
ton. City  Engineer.  A.  T.  Latornell. 
Another  company  backed  by  English 
syndicate  after  water  rights  at  Grand 
Rapids.  Plans  have  been  prepared  by 
Mr.    Neville,    C.    E.,    Edmonton. 

Foster,  Que. 

The  Brome  Lake  Electric  Light  Co. 
arc  about  to  make  some  extensive  re- 
pairs at  their  plant  here,  and  will  begin 
work  at  once.  The  power  for  light- 
ing I'oster  will  be  supplied  from  Water- 
loo, while  the  repairs  are  being  made. 

Goderich,  Ont. 

T:  e  ratepayers  of  Goderich  voted  on 
.\Ugust  19  on  a  proposal  by  Mr.  Brodie. 
of  London,  Eng.,  to  supply  power  for 
the  municipal  electric  light  and  water- 
works plant  at  $34  per  horse-power,  the 
town  to  take  325  horse  power  at  this 
price,  and  sell  any  surplus  over  its  own 
requirements  in  lots  of  less  than  five 
horse  power.  The  factories  using  a 
larger    amount    of    power    may    contract 


directly  with  Mr.  Brodie,  who  is  to  gen- 
erate the  power  in  connection  with  a 
large  salt  plant  he  proposes  to  erect 
here. 

Grimsby,  Ont. 

A  by-law  will  be  submitted  on  the 
31st  of  August  for  raising,  by  deben- 
tures, the  sum  of  $10,000  as  a  loan  to 
aid  the  Radiant  Electric  Company,  Ltd., 
of  Grimsby,  in  establishing  and  carry- 
ing on  the  manufacture  of  electric  ap- 
pliances  of  all   kinds. 

Guelph,  Ont. 

The  Flexible  Conduit  Company.  Ltd.. 
Guelph,  Ont.,  has  been  incorporated 
with  a  capital  stock  of  $50,000,  to  manu- 
facture and  deal  in  textile  materials, 
conduits,  cables  and  other  electric  sup- 
plies. Provisional  directors  include 
Geo.  Edmund  Courtice,  of  Clinton.  Ont.. 
Jas.  Ernest  Carter  and  John  McPherson 
Taylor,   both   of  Guelph. 

Halifax,  N.S. 

The  Halifax  Electric  Tramway  Co. 
will  construct  half  a  mile  of  car  line  on 
Pleasant  street,  estimated  cost,  $5,000. 

Hamilton,  Ont. 

By  a  vote  of  3663  to  3224  this  city 
voted  to  spend  some  half  million  dollars 
on  a  municipal  plant  to  use  power  sup- 
plied by  the  Ontario  Hydro-electric 
Commission. 

Kamloops,  B.C. 

According  to  a  reported  statement  of 
Mayor  Robinson,  of  this  city,  the  muni- 
cipality will  shortly  commence  opera- 
tions on  the  construction  of  a  5.000  h.p. 
hydro-electric  plant  on  the  Barrier 
river,  a  tributary  of  the  North  Thomp- 
son river,  at  a  point  about  40  miles  from 
Kamloops.  Engineer  R.  S.  Lea  is  act- 
ing  for   the    municipality. 

London,  Ont. 

It  is  proposed  to  install  ornamental 
lighting  standards  and  underground 
lead  wires  at  an  additional  cost  of  about 
$170,000.  The  question  of  having  all 
telegraph  wires  placed  in  conduit  is 
again  'under  consideration. 

Mr.  A.  E.  Welch,  representing  the 
North  Midland  Electric  Railroad,  states 
that  the  final  arrangements  have  been 
made  in  connection  with  the  construc- 
tion of  a  branch  line  of  their  road  to 
St.  Mary's.  The  route  is  not  definitely 
settled,  but  will  probably  be  from  Lon- 
don to  St.  Mar}''s  and  Stratford,  with 
branch  lines  to  Granton  and  other  points 
in  this  district.  The  company  will  build 
switch  lines  to  all  the  factories  of  the 
town.  Hydro-electric  power  obtained 
from  the  St.  Mary's  sub-station  may  be 
used  to  operate  the  road.  The  construc- 
tion work  will,  it  is  stated,  be  started 
this  fall. 

Middleton,    N.    S. 

Equipment  required  for  electric 
lighting  system.  Owner,  Town  of  Mid- 
dleton, N.  S.  James  A.  Gates,  town 
clerk.  Expenditure  of  about  $15,000  to 
$20,000  to  be  made.  Ratepayers  have 
voted   appropriation. 

Mimico,  Ont. 

This  village  will  vote  on  September 
15  on  the  question  of  securin.g  a  supply 


of   electric   power    from    the    llydrn-elei 
trie  Commission. 

.A  by-law  will  be  submitted  by  the 
council  asking  power  to  close  a  three- 
year  agreement  for  light  and  power  with 
the   Erindale   Power  Company. 

Moncton,   N.B. 

The  new  lighting  plant  of  the  I.  C.  R.. 
installed  in  the  rear  of  the  Intercolonial 
Elevator,  is  ready  for  operation.  The 
equipment  consists  of  a  130  h.p.  Robh 
engine  direct  connected  to  a  100  kw. 
C.  G.  E.  generator. 

The  Moncton  Tramways,  Electricity 
and  (Jas  Company  intend  starting  work 
at  once  on  the  roadbed  for  the  Moncton 
Street  Railway.  The  company  are  ad- 
vertising for  one  hundred  men  and  a 
foreman,  and  the  construction  of  the 
road  is  to  be  rushed. 

Montreal,  Que. 

The  town  of  Verdun  have  asked  the 
Montreal  Street  Railway  Company  to 
provide  cars  of  modern  construction. 
They  are  also  agitating  for  a  straight 
city  fare. 

The  town  council  of  St.  Lambert  has 
voted  funds  to  provide  poles  and  other 
equipment  for  a  short  length  of  addi- 
tional lines.  This  is  in  response  to  fur- 
ther demands  by  the  citizens  for  more 
electric  light.  The  work  is  to  be  pro- 
ceeded  with   at   once. 

Another  attempt  has  been  made  by 
the  civic  controllers  to  resume  negotia- 
tions with  the  street  railway  for  a  new 
contract.  The  controllers  offer  to  give 
any  assistance  that  may  be  necessary  to 
the  companj-'s  engineers,  either  in  the 
way  of  data  or  technical  know-ledge.  The 
city  has  already  furnished  the  company 
with  a  list  of  streets  on  which  new 
tramway  lines  are  required,  but  the 
president  has  asked  for  several  weeks' 
time  in  order  that  estimates  may  be 
made   up    of   the   cost. 

Moose  Jaw,  Sask. 

The  contract  for  new  electric  street 
lights  has  been  awarded  to  the  Can- 
adian Westinghouse  Company  at  $4,225. 
The  city  will  also  purchase  ornamental 
poles   from   Dawson   &   Co.   at  $85  each. 

The  installation  of  the  street  railway 
system,  under  the  supervision  of  Sup- 
erintendent Dion,  is  progressing  satis- 
factorily. Mr.  Dion  is  opposed  to 
hastening  the  work  of  construction  at 
the    expense   of   efficiency. 

Napanee,  Ont. 

The  by-law  authorizing  the  town  to 
sell  the  municipal  electric  plant  to  the 
Electric  Power  Co.  was  carried  by  a 
vote  of  408  to  46.  The  town  raceives 
about  $40,000,  gives  the  company  a  30- 
year  contract  and  secures  electric  light 
at   8   cents   net   a  kilowatt   hour. 

New  Hamburg,  Ont. 

The  Hahn  Brass  Co.  are  now  run- 
ning their  plant  by  Hydro-electric 
power.  A  fifty  horse  power  motor  has 
been  installed  and  the  Niagara  power 
turned  on.  giving  the  best  of  satisfac- 
tion. This  firm  was  one  of  the  first  to 
encourage  the  use  of  Niagara  power  in 
New  Hamburg  when  it  was  first  voted 
on  here  and  are  the  first  to  have  it  in 
use   for  power.     This  factory  is  a  most 
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rtourishing  one,  employing  a  big  staff  of 
employees.  Their  product  consists  of 
brass  trimmings  for  furniture.  The  New 
Mamburg  system  was  installed  by  En- 
gineer Merrill,  of  Toronto,  and  has  giv- 
en  the   best  of  satisfactory  service. 

Niagara   Falls,   Ont. 

Electric  equipment  required.  Owner, 
J.  Robinson  &  Sons,  Niagara  Falls,  Ont. 
Equipment  wanted,  lathe  drill  press, 
sharper  electric  rectifier;  also  motor 
shafting,  pulleys,  etc.  None  purchased 
as   yet. 

North  Bay,  Ont. 

The  town  council  is  busy  discussing  a 
proposition  recently  submitted  by  the 
Light  &  Power  Company  for  the  sale 
of  the  private  plant  to  the  town  for 
$150,000.  The  Hydro-electric  Commis- 
sion has  made  a  report  on  the  situation 
and  advises  the  purchase  of  only  the 
distributing  end  of  the  system.  The  in- 
ference is  that  the  Commission  will  be 
in  a  position  to  supply  the  power,  but 
as  to  this  the  council  are  apparently 
quite   in   the   dark. 

Oakbank,  Man. 

By  the  casting  vote  of  the  reeve  the 
council  has  agreed  to  grant  a  twenty 
years'  franchise  in  the  municipality  to 
the  Bird's  Hill  and  Springheld  Electric 
Company.  While  the  majority  of  the 
residents  in  the  district  are  in  favor  of 
an  electric  railway,  it  is  doubtful  whe- 
ther they  will  support  the  proposal  to 
give  such  extensive  powers  as  are  spok- 
en of.  The  matter  will  be  put  to  a  vote 
in   the   near   future. 

Orillia,  Ont. 

Contracts  for  electrical  equipment  to 
the  value  of  $13,250  have  been  awarded 
the  Westinghouse  Co.  in  connection 
with  power  plant  and  line  extensions. 
Construction  work  is  proceeding  rapid- 
l.v- 

Ottawa,  Ont. 

'I'he  St.  Lawrence  Pulp  &  Paper  Mill 
recently  suffered  a  severe  fire  loss,  esti- 
mated at  $20,000. 

A  company  is  said  to  be  in  process  of 
organization  to  build  and  operate  an 
electric  railroad  between  Ottawa  and 
points  up  the  Gatineau  River. 

A  by-law  will  be  submitted  during 
September  authorizing  the  purchase  of 
electric  pumping  equipment  to  increase 
the   present   capacity   and  pressure. 

The  municipal  electric  light  plant  has 
decided  to  reduce  its  schedule  of 
charges  in  September.  Mr.  Dion,  gen- 
eral superintendent  of  the  Ottawa  Elec- 
tric Company,  has  intimated  that  his 
company  may  reduce  its  rate  of  charges 
also. 

At  a  meeting  of  the  new  board  of  di- 
rectors of  the  Morrisburg  and  Ottawa 
Electric  Railway  at  their  offices,  248'/$ 
Albert  street,  yesterday,  the  following 
officers  were  elected:  President,  James 
Oliver;  vice-president,  Aid.  W.  J.  Camp- 
bell; secretary-treasurer,  R.  A.  Bishop. 
It  is  hoped  work  can  be  commenced  this 
year. 

The  Inland  Revenue  Department  has 
granted  a  license  to  the  Western  Canada 
Power  Co.,  Stave  I^ake,  Ruskin,  B.C., 
for  the  export  of  5,000  kilowatts  of  elec- 
trical energy  across  the  international 
boundary  at  Sumas,  for  the  purpose  of 
carrying  out  a  contract  made  with  the 
Whatcom  County  Railway  &  Light  C.ii., 
which   supplies  light  and  power  to   Bel- 


linghani  anil  hiIht  towns  in  the  Sl.'iU'  of 
VVasliingloii, 

Peterboro,  Ont. 

The  electric  lighting  system  which 
has  been  in  the  course  of  installation  at 
the  Peterborough  hydraulic  lift  lock  is 
now    complete. 

Port  Arthur,  Ont. 

The  Port  Arthur  &  Fort  William 
Electric  Street  Railway  will  extend  the 
Arthur  street   branch   one-half  mile. 

Portage  la  Prairie,  Man. 

An  agreement  has  been  arrived  at  be- 
tween the  Central  Electric  Company  and 
the  city  council  whereby  the  city  agrees 
to  purchase  the  complete  plant  of  the 
private  company  for  $110,000.  A  by- 
law ratifying  the  agreement  will  be  sulj- 
mitted  on  September  6.  In  the  above- 
mentioned  sum  $18,000  is  included  for 
goodwill.  24-hour  service  will  be  given 
by   the   city. 

Saskatoon,   Sask. 

A  boiler  explosion  at  the  city  electric 
plant  on  July  27  left  the  city  without 
power   or   light   teinporarily. 

A  by-law  was  submitted  on  August 
34,  for  raising  $75,000  for  extensions  to 
the  electric  light  and  power  system  of 
the   city. 

Sherbrooke,  Que. 

Work  on  the  municipal  plant  at  Rock 
Forest,  Magog  river,  is  progressing  sat- 
isfactorily under  the  personal  manage- 
ment of  Mr.  Beattie,  of  Morrow  &  Beat- 
tie,  the  contractors  in  charge  of  Con- 
struction. About  32  foot  head  will  be 
obtained.  Two  1,000  h.p.  units,  the  full 
capacity,   will    be    installed   at    once. 

Application  for  franchise  power 
company.  Sherbrooke      railway      and 

Power  Co.  have  purchased  The  North 
Hatley  Electric  Light  Co.  and  The 
Stanstead  and  Rock  Island  Light  Co. 
and  are  now  applying  to  the  different 
municipalities  for  a  franchise  for  25 
years  to  sell  power  and  light.  Esti- 
mated expenditure  $75,000.  Their  ob- 
ject is  to  furnish  power  and  electric  light 
for  a  radius  of  about  30  miles  around 
Sherbrooke. 

Simcoe,  Ont. 

It  is  probable  that  a  by-law  to  guar- 
antee bonds  of  the  Port  Dover,  Sim- 
coe &  Brantford  Electric  Railway  will 
be  submitted  to  the  property-owners  of 
.Simcoe. 

Stettler,  Alta. 

The  Farmer's  Rural  Telephone  Sys- 
tem is  being  enlarged.  C.  Lincoln, 
Stettler,   manager. 

Ste.  Anne  de  Bellevue,  Que. 

Tenders  were  called  on  the  14th  for 
the  installation  of  an  electric  lighting 
system    for    above    municipality. 

St.  Jerome,  Que. 

Tenders  called  for  power  system. 
fJwner,  Municipality  of  St.  Jerome;  con- 
sulting engineer,  DeGaspe  Beaubien,  112 
St.  James  street,  Montreal.  Complete 
hydro-electric  power  and  distribution 
system.  Tenders  received  until  noon, 
August  28th. 

St.  Thomas,  Ont. 

Port  Stanley  ratepayers  on  August  1) 
carried  a  by-law  to  raise  .$12,750  for  the 
purpose  of  purchasing  Walter  Mitcliell's 
electric  light  plant  and  installing  Hyd- 
ro-electric light  and  power  distribution 
plant.      The    vote    was    174    for   and    two 


against.  Of  the  amount  voted  $6,875 
goes  to  Mr.  Mitchell  as  the  purchase 
price  of  his  plant.  A  transmission  line, 
1.1,200  volts,  will  connect  the  Port  with 
St.  Thomas,  a  distance  of  some  ten 
miles. 

Sydney,  C.B.I. 

The  Department  of  Railways  has  de- 
cided to  install  a  new  and  improved 
lighting  system  at  the  I.  C.  R.  station 
here,  and  will  begin  such  installation 
shortly. 

Thamesford. 

A  large  meeting  of  the  citizens  of  this 
village  and  the  surrounding  district, 
including  Kintore  (six  miles  north  of 
the  village),  was  held  in  the  town  hall 
recently    for    the    final    consideration    of 


Condensed  Department 

RATES 

Positions  Wanted  j  2  cents  a  ■word  and  25 
Positions  Vacant  -cents  for  a  heading,  per  in- 
Miscellaneous,  j  sertion. 

Tendei  advertisements,  equipment  for  salc» 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)   per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms  close  on  the  ISth  of  each   month. 

Positions  Wanted 

POSITION  WANTED— As  Electrical  Engi- 
neer, Superintendent  or  Manager  of  an  Electrical 
Supply  System.  First-class  experience  in  con- 
structional work,  Central  Station  operation  and 
outside  high  and  low  tension  work,  also  in  Es- 
timating and  Commercial  work.  Address  Box 
No.    'Sn,    Electrical    News,    Toronto,    Ont.      9-10 


AGENCIES   WANTED 


Two  young  men  with  sound  practical  know- 
ledge of  general  engineering,  mechanical  and 
electrical,  with  first-class  connection  in  Western 
Canada,  want  representation  of  one  or  two  first- 
class  houses  in  general  electrical  and  mechanical 
engineering  lines.  Are  hustlers  and  can  show 
results.  Address,  Electrical,  Box  2727,  Winni- 
peg,  Man.  9-9 


FOR  SALE 


Complete  set  of  dies  for  punch  clip.  Knife 
Switches  from  25  to  100  amp.  Used  only  a 
few  months.  Cost  $5,000.  Will  sell  for  $1,500. 
For  further  information  address  Box  313,  Elec- 
trical   News,    Toronto,    Ont.  9-9 


PROCURED  IN  ALL 
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LONG  EXPERIENCE 
IN  PATENT  LITIGATION 
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SIEMENS 


Six  Generators,  each  8,400  h.  p.  in  Necaxa  Power  Honse,  Mexico. 
Supplied  in   1905. 


Siemens  Brothers  Dynamo  Works  Limited 

London,  England 

Head  Office  for  Canada 
Canadian    Birkbeck    Building,   TORONTO 


Overseas  Foreign  Branches  of  the  Siemens   Concern 


Calcutta 

Soerabaya 

Hiikoitnte 

Capetown 

Bombay 

Pekin 

Moji 

Sit  nev 

Madras 

Shangliai 

Osaka 

Melbourne 

Singapore 

Tsiugtan 

(■lu'mulpo 

Toronto 

Peiiang 

Tientsin 

Taircn 

New  York 

Rangoon 

Hankow 

Constantini 

pie 

Mexico 

Bangkok 

Tokyo 

.Tohannesburg 

Buenos-Aires 

Montevideo 
Valparaiso 
Santiago  dc  Chile 
Antofagasta 
Conoepoion 
Rio  de  Janeiro 
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talcing;  I  lydrn-electric  power.  There 
was  a  unanimous  vole  in  favor  of  the 
project. 

Toronto,  Ont. 

("looil  progress  is  being  made  with  the 
municipal  street  railway  extensions,  and 
equipment  will  be  required  immediately. 

It  is  proposed  to  light  the  new  steel 
l)ridge  over  the  Don  river  at  Queen  st. 
with  clusters  and  ornamental  standards 
like  the  down-town  districts. 

The  Hydro-electric  Commission  is 
making  arrangements  to  carry  a  tem- 
porary line  across  the  Eastern  Gap  to 
the  hltration  plant  pumping  station  on 
the  island  to  serve  until  proper  author- 
ity is  obtained  from  the  government 
and  construction  work  can  be  commen- 
ced on  the  permanent  line. 

Vancouver,  B.C. 

The  Northern  Light,  Power  &  Coal 
Company,  of  Dawson  City.  Yukon  Ter- 
ritory, is  reported  to  have  been  taken 
over  by  a  new  $.S, 000,000  British  mining 
syndicate. 

City  Electrician  McCrossan  has  ex- 
pressed his  opinion  that  arc  lights,  two 
to  each  standard,  owing  to  lower  operat- 
ing costs,  are  the  most  preferable  form 
of  street  illirmination. 

The  British  Columbia  Electric  Rail- 
way Co.  has  awarded  the  contract  for 
the  construction  of  a  new  freight  shed 
at  the  foot  of  Carrall  street  near  False 
Creek,   to  D.   Mathewson,  of  this  city 

The  city  and  the  B.  C.  E.  R.  Co.  are 
working  on  an  agreement  for  improve- 
ments and  extensions,  the  basis  of 
which  shall  be  an  extension  of  all  fran- 
chises to  December  HI.  1035.  One  clause 
of  the    agreement      provides      that      the 


company  shall  spend  $.'),()00.()0()  within 
five  years. 

Commencin.g  August  1  the  B.  C.  E.  K. 
Co.  has  established  a  freight  service  on 
the  new  I'urnaby  line  for  the  conveni- 
ence of  the  residents  on  that  line.  At 
the  outset  there  will  be  one  train  per 
day,  leaving  New  Westminster  at  8.30 
a.m.  and  Vancouver  at  10.30  a.m. 

A  fine  electrical  display  is  promised 
for  the  coming  Vancouver  Exhibition. 
Arrangements  have  just  been  complet- 
ed by  the  E.xhibition  Association  with 
the  B.  C.  E.  R.  Co.  for  supplying  the 
power  needed  to  light  up  the  entire 
grounds  during  the  week  of  the  big  fall 
gathering.  Every  building  on  the 
.grounds  will  be  outlined  with  lights.  It 
is  estimated  over  15.000  incandescent 
lights  will  be  needed  to  carry  out  the 
plans    of   the   association. 

Vernon,   B.C. 

.\  further  effort  will  l>c  made  to  in- 
duce the  Couteau  Power  Company  to 
begin  work  on  the  Shuswap  Falls  de- 
veh)i)ment.  I'ailing  this  a  combination 
of  municipalities,  including  Vernon, 
Kelowna,  Armstrong  and  other  towns 
along  the  valley  may  be  formed  to 
linancc    the    scheme. 

Victoria,  B.C. 

The  contract  for  wiring  the  new  B.  C. 
Electric  I'tailway  station,  which  is  to  be 
built  at  the  corner  of  Carroll  and  Hast- 
ings, by  McDonald  &  Wilson,  has  been 
awarded  to  Mather,  Yuill  &  Co.,  Ltd., 
42!)    Pender  street  west 

Weston,  Ont. 

The  transmission  line  between  Port 
Credit   sub-station   and   Weston   is   com- 


pleted and   satisfactory  tests   were  made 
.It   the  new  pumping  station  on  July  25. 

Wilkie,  Sask. 

The  following  electrical  equipment 
will  be  installed  in  the  new  power 
plant:  One  (iO  kw..  :i-phase,  60  cycle, 
a200  volt  a.c.  generator;  one  exciter  for 
above;  one  marble  switchboard,  instru- 
ments and  switches;  three  3200  volt  mo- 
tors geared  to  pumps;  five  transformers 
for  lighting  system;  series  tungsten 
lighting   system   for   streets. 

Winnipeg,  Man. 

Tenders  will  be  received  up  tn  I  I 
a.m.  on  Monday,  August  28th,  1!)11.  for 
the  manufacture,  delivery  and  installa- 
tion of  underground  cable  for  the  Elec- 
trical  Distribution  System  of  this  city. 

Plans  being  prepared  for  telephone 
exchange,  .$50,000,  East  Main  street. 
Owner,  Bell  Telephone  Co.,  Montreal; 
architect,  company's  architect.  Steel 
and   brick,   stone   foundation. 

Tenders  called  for  six  potential  regu- 
lators. Owner,  City  of  Winnipeg.  Sec. 
Board  of  Control,  M.  Peterson,  City 
Hall,  Winnipeg.  Specifications  at  of- 
fice of  Power  Construction  Department. 
Carnegie  Library  building,  Winnipeg. 
Tenders  received  by  Chairman  Board  of 
Control,   until   11   a.m.   August  22nd. 

Mr.  Charles  Chamberlain,  represent- 
ing the  Great  Falls  Power  Company,  is 
negotiating  with  the  city  of  Winnipeg 
for  the  purchase  of  20.000  h.p.  of  elec- 
trical energy.  This  power  Mr.  Cham- 
berlain purposes  distributing  among 
Portage  la  Prairie,  Brandon.  Xeepawa. 
Stonewall,  Selkirk,  and  other  municipal- 
ities and  towns  in  that  district. 
Toronto,  Ont. 


Pioneers  in  the  Making  of 

POTHEADS 


Makers  of  Other  Good  Devices 


t.^.ooo  Volt  l^ottieaj. 


LET  US  send  our  Catalog  No.  6  which  will  give  an  idea  of  the 
Flexible  Distribution  possible  through  the  use  of  G  &  W 
Potheads. 

REDUCE  the  Time  of  your  Service  Interruptions  to  a  minimum  by 
installing  Disconnecting  Potheads,  Subway  Boxes  for 
your  Primary  Fuses,  Series  Switches  for  Series 
Lighting. 

G.  &  W.  Electric  Specialty  Company 

6408  Jackson  Park  Avenue,    CHICAGO,    ILL. 
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Central  Station  Publicity 


It  too  often  happens  in  the  smaller  towns  and  muni- 
cipalities that  the  central  station  manager  does  not  make 
any  efTort  to  place  his  prospective  customers  in  touch  with 
his  rates  and  terms  for  supplying  power  and  light,  forms 
of  contracts  and  so  on.  The  result  is  that  there  is  apt  to 
grow  up  in  the  minds  of  these  persons  a  lot  of  erroneous 
ideas  which  tend  to  operate  against  the  extension  of  the 
company's  business.  It  is  a  very  common  occurence  to  And 
that  even  regular  customers  have  no  idea  of  the  rates  they 
are  paying  and  may  be  receiving  a  special  rate,  or  may  be 
paying  smaller  bills  than  other  towns  similarly  situated, 
without  being  aware  of  the  facts.  This  is  all  too  evidently 
a  mistake  on  the  part  of  the  central  station  man.  His  busi- 
ness of  all  businesses  will  surely  best  bear  the  light  of 
e.xposure.  for  there  is  no  business  under  the  sun  for  which 
better  value  is  given  for  tlie  money  received  than  in  the 
average    electric    light    and    power    central    station. 

We  are  just  in  receipt  of  a  little  booklet  published  by 
the  Walkerville  Light  &  Power  Company,  Limited,  in  which 
this  company  has  taken  its  customers  and  prospective  cus- 
tomers into  its  confidence  in  a  very  satisfactory  manner. 
Apparently  everything  is  told  the  customer  that  he  could 
possibly  be  interested  in  knowing.  No  secret  is  made  of 
the  fact  that  the  business  is  operated  in  a  systemat'c  man- 
ner and  th;il  cerlain  rules  and  regulations  arc  observed  in 
the  making  of  contracts  and  in  the  carrying  out  of  the 
same.  It  is  explained  that  there  arc  different  forms  of 
contracts  for  both  light  and  power.  These  arc  explained 
at  length,  each  one  in   ijs  proper  place.     Sample   forms   of 


application  which  customers  are  required  to  fill  in,  applic- 
able to  each  form  of  contract  arc  enclosed  in  thi',  booklet. 
On  the  vvlioU:  the  general  impression  created  by  the  book- 
let is  that  this  company  is  in  the  field  to  do  business,  that 
I  hey  are  willing,  and  anxious  to  extend  their  business  on 
fair  terms,  and  that  they  stand  ready  at  all  times  to  meet 
their  customers  half  way  in  any  proposition  the  customer 
may   have   to  offer. 

We  commend  this  plan  very  highly  to  central  stations, 
which  may  be  operating  without  any  form  of  publicity  liter- 
ature. The  central  station  must  advertise  what  it  has  to 
sell,  just  as  any  other  merchant  with  goods  to  dispose  of, 
must  advertise,  and  the  spectacle  of  a  central  station  sitting 
down  to  wait  for  customers,  to  wait  for  enquiries  as  to 
rates,  to  wait  to  be  asked  for  expressions  of  opinion  on  the 
value  of  electric  irons,  electric  fans,  etc.,  etc.,  is  one  that 
should   not  be   seen   in  the  year   1911  A.D. 


Independent  Long  Distance  Lines 

The  problem  of  independent  teleidiony  in  Canada  at  the 
present  day,  as  it  is  and  has  been  since  the  inception  of 
the  independent  idea,  one  of  long  distance  connections,  will 
only  be  solved  when  the  independent  companies  are  linked 
together  by  long  distance  lines  from  one  end  of  the  continent 
to  the  other.  Long  distance  service  really  constitutes  such 
an  important  advantage  possessed  by  the  Bell  Telephone 
Company  that  it  appears  to  be  a  practical  impossibility  for 
independent  telephone  companies  with  such  a  handicap  to 
make  proper  headway  against  this  great  monopoly. 

In  the  past,  unfortunately,  the  telephone  situation,  both 
in  Canada  and  the  United  States,  has  developed  into  a  fight 
between  the  Bell  interests  and  the  Independent  Companies, 
which  have  been  more  or  less  combined  for  defensive  and 
protective  purposes.  .Mtogether  too  much  time  has  been 
lost,  however,  by  the  Independent  companies,  in  saying 
hard  things  about  the  Bell  Company,  in  finding  fault  with 
their  service  and  in  prophesying  the  down-fall  of  the 
enerny  in  the  near  future.  It  would  have  been  ever  so  much 
better  if  the  Independent  companies  had  mapped  out  a  de- 
finite policy  of  extensions,  looking  to  the  inter-connection 
of  all  the  numerous  units  throughout  the  Dominion,  with  a 
view  not  to  kill  out  the  present  service  of  the  Bell  Company, 
but  to  improve  on   it  by  supplementing  it. 

There  does  not  seem  to  be  any  doubt  that  the  existence 
of  duplicate  telephone  systems,  in  so  far  as  they  increase 
facilities  for  carrying  on  telephone  business,  are  justifiable. 
It  is  no  doubt  open  to  question  whether  two  telephone  com- 
panies operating  in  the  same  town  or  city  will  ever  give  a 
satisfactory  service,  on  account  of  the  necessary  duplication 
of  telephones  which  every  business  man  must  have  on  his 
desk,  but  there  seems  to  be  two  distinct  fields  in  telephone 
operation  in  Canada  and  the  L'nited  States,  only  one  of 
which  has  been  covered  by  the  Bell  Company,  namely  the 
city  and  town  field.  The  other  field,  including  the  rural 
population,  the  smaller  towns  and  villages,  has  been  left 
pretty  exclusively  by  the  Bell  Company  to  the  Independents. 

But  country  life  and  requirements  have  changed  in  the 
last  few  years.  It  has  become  an  essential  to  the  carrying 
on  of  rural  business,  that  men  of  one  municipality  should 
be  able  to  conniuinicate  directly  with  men  of  another  muni- 
cipality. It  has  become  necessary  now  to  have  long  distance 
lines  connecting  the  various  Independent  companies.  In 
the  near  future,  if  it  is  not  the  case  at  the  present  moment, 
it  will  be  an  absolute  necessity  that  these  rural  companies 
should  connect  with  the  larger  centres  where  the  Bell  Com- 
pany now  monopolize  the  field.  This,  however,  will  be  an 
increase  in  telephone  requirements,  a  development  of  tele- 
phone service  which   the   Bell  Telephone   Company's  equip- 
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nuMit  is  not  at  present  able  to  handle,  and  so  will  be  a 
legitimate  development  of  the  Independent  idea.  How  con- 
nection will  be  made  between  the  Independent  companies 
and  the  Bell  Telephone  Company  sidjscribers,  in  (say)  a 
city  like  Toronto,  is  a  matter  that  should  work  out  without 
great  difficulty  in  tlie  hands  of  a  competent  committee  of 
arbitrators.  Init  up  to  this  point  it  seeins  perfectly  clear 
that  the  two  lields  of  the  Bell  and  Independent  are  clear- 
cut   and  do  not  to  any  extent  overlap. 

It  would  seem  to  be  the  part  of  wisdom  then,  if  the  In- 
dependent companies  would  formulate  a  plan  of  extension, 
looking  to  the  probable  universal  development  of  the  In- 
dependent systems  in  rural  sections  and  their  interconnec- 
tion in  the  years  to  come.  Such  a  plan  might  be  drawn  up 
by  a  committee  of  experts  appointed  by  the  Independent 
Association,  or  it  may  be  the  work  of  one  man,  if  a  capable 
man  could  be  obtained  for  the  sum  of  money  likely  to  be 
placed  at  the  disposal  of  the  association  for  this  work.  A 
similar  idea  is  being  worked  out  at  the  present  time 
in  the  United  States.  A  few  days  ago  entrance  was  made 
into  Chicago  by  rural  lines  connecting  two  counties  out- 
.  side  of  the  city.  By  October  7  it  is  expected  that  a  score 
or  tnore  of  prominent  Independent  companies  in  the  neigh- 
borhood of  Chicago  will  have  entrance  to  that  city.  In 
Chicago,  it  will  be  remembered,  there  is  already  the  nucleus 
of  a  very  large  Independent  company  with  3:!. 000  subscribers, 
and  37,000  additional  applications  ready  to  sign  up  as  soon 
as  the  machines  can  be  installed.  It  looks  at  the  present 
moment  as  if  the  United  States  would  shortly  be  covered 
by  another  long  distance  telephone  system,  not  competing 
with  the  others  to  any  extent,  not  necessarily  fighting  or 
trying  to  hurt  the  others,  l)ut  each  doing  its  own  leijiti- 
mate  business  in  its  own  separate  field.  That  a  similar 
policy  is  applicable  to  Canada,  there  does  not  seem  to  be 
any  good  reason  to  doubt. 


International  Joint  Commission 

The  announcement  of  the  names  of  the  members  of 
the  Canadian  section  of  the  new  International  Joint  Com- 
mission recently  made  by  the  Canadian  government  consti- 
tutes the  last  act  in  the  agreetnent  entered  into  some  two 
years  ago,  between  the  United  States  and  Canada  by  which 
all  questions  relative  to  the  boundary  waters  between  the 
two  countries   should   be   referred   to   such   a   body. 

The  members  of  the  Canadian  section  are  Sir  Geo.  Gib- 
bons, London,  Ont..  chairman:  Mr.  Aime  Geoflfrion.  K.C., 
Montreal,  and  Mr.  A.  H.  Barnhill.  K.C.,  St.  John.  N.B.;  Mr. 
Thos.  Cote,  Ottawa,  is  secretary.  The  members  of  the 
United  States  section  are  Mr.  Thos.  H.  Carter,  Mr.  Jas. 
Tawney,  Mr.  I'rank  S.  Streeter.  Mr.  I^.  White  Busbey  is 
secretary. 

Now  that  this  commission  may  be  said  to  have  com- 
incnced  operations  a  brief  outline  of  the  agreement  between 
the  two  countries  and  of  the  duties  of  the  commission  will  be 
of  interest.  The  two  countries  agree  to  establish  and  main- 
lain  an  International  Joint'  Commission,  composed  of  six 
members,  three  from  each  country,  and  this  commission 
shall  have  powers  "regarding  the  use  of  boundary  waters 
and  to  settle  all  questions  which  are  now  pending  between 
the  United  States  and  the  Doininion  of  Canada  involving 
the  rights,  obligations  or  interests  of  either  in  relation  to 
the  other  along  their  common  frontier  and  to  make  pro- 
vision for  the  adjustment  and  settlement  of  all  such  ques- 
tions as  may  herewith  arise."  Boundary  waters  are  defined 
as  the  waters  from  main  shore  to  main  shore  of  th"  lakes 
and  rivers,  and  connecting  waterways,  or  tin-  portions  there- 
of, along  which  the  international  boundary  between  the 
United  States  and  the  Dominion  of  Canada  passes,  includ- 


ing :ill  bays.  arms,  and  inlets  thereof,  but  not  including 
tributary  waters  which  in  their  natural  channels  would  flow 
into  such  lakes,  rivers,  and  waterways,  or  waters  flowing 
from  such  lakes,  rivers  and  waterways,  or  the  waters  of 
rivers  flowing  across  the  boundary.  By  the  treaty  it  is 
agreed  that  the  navigation  of  all  navigable  boundary  waters 
shall  forever  continue  free  and  open  for  the  purpose  of 
commerce    to    each    country    alike. 

It  is  also  agreed  that  each  country  reserves  to  itself 
the  exclusive  control  over  the  use  and  diversion  of  waters 
on  its  own  side  of  the  line  which  in  their  natural  channels 
would  flow  across  the  boundary  or  into  boundary  water. 

The  treaty  mentions  the  expediency  of  limiting  the  di- 
version of  waters  from  the  Niagara  River,  so  that  the  level 
of  Lake  Erie  will  not  be  appreciably  affected.  The  desire 
is  expressed,  however,  to  accomplish  this  object  with  the 
least  possible  injury  to  existing  investments.  The  United 
States  may  permit  a  diversion  from  the  river  not  exceed- 
ing 30.000  cubic  feet  per  second.  Canada  may  divert  not 
exceeding  36,000  cubic  feet  per  second.  These  prohibitions 
do  not  include  the  diversion  of  water  for  sanitary  or  do- 
mestic purposes  or  for  the  service  of  canals  for  purposes  of 
navigation. 

In  the  treaty  it  is  also  agreed  that  the  St.  Mary  and 
Milk  rivers  and  their  tributaries  (in  the  State  of  Montana 
and  the  provinces  of  Alberta  and  Saskatchewan)  are  to  be 
apportioned  equally  between  the  two  countries. 

In  addition  to  questions  which  may  arise  in  connection 
with  navigation  or  water  diversions,  the  commission  have 
power  to  examine  and  report  on  any  matters  which  may 
arise  involving  the  rights,  obligations,  or  interests  of  either 
country,  in  relation  to  the  other,  along  the  common  frontier 
between  the  United  States  and  the  Dominion  of  Canada. 
Such  reports,  however,  shall  not  be  regarded  as  decisions 
on  the  matters  so  submitted,  and  shall  not  have  the  char- 
acter of  an  arbitral  award. 

It  is  also  provided  in  the, treaty  that  any  other  matters 
of  difference  between  the  two  countries  involving  the  rights, 
obligations  or  interests  of  either,  in  relation  to  the  other 
may  be  referred  for  decision  to  the  International  Joint 
Commission  by  the  consent  of  the  two  parties,  a  majority 
of  the  Commission  having  power  to  render  a  decision.  In 
the  event  of  the  Commission  being  equally  divided  on  a 
question  so  referred  to  them,  it  shall  be  their  duty  to  make 
a  joint  report,  after  which  an  umpire  shall  be  chosen  by  the 
two  countries,  in  accordance  with  the  procedure  prescribed 
at  The  Hague  Convention  in  1907.  which  umpire  shall  have 
power  to  render  a  final  decision  with  respect  to  the  matter 
so  referred  to  him. 


Canadian  Electrical  Association 

.\  meetnig  of  the  ManaHin.y  Committee  of  the  Cana- 
dian lilectrical  Association  was  held  at  the  Engineers' 
Club,  Toronto,  on  September  (Uh.  when  ei,ght>'-two  ap- 
jdications    for   membership   were   accepted. 

.\  communication  was  presented  from  Mr.  Herbert  Ba- 
ker, Secretary  of  the  Publicity  and  Industrial  Bureau  of 
Ottawa,  extending  an  invitation  to  hold  next  year's  con- 
vention in  that  city.  ,nid  pointing  out  that  by  next  year 
Ottawa  would  be  in  a  position  to  provide  the  finest  hotel 
accomm(;dation  in  Crmada.  Invitations  were  also  received 
from  the  Mayors  of  l'"ort  William  and  Port  Arthur  and 
other  officials  of  these  cities  to  hold  the  convention  at  the 
head  of  the  lakes.  The  committee  voted  in  favor  of  Ot- 
tawa, which  has  noi  li:id  .i  ('.  F..  A.  convention  f<ir  ten 
years.  The  convention  will  likely  be  held  in  llie  nicnilli  of 
June,  and   owing  to   the   fact   that   the   N.   E.    L.    .\.   conven- 
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tioii  will  lio  lu-lcl  in  Scaltlf.  tlu-ri.-  will  iiiulnuhU-dly  l)o  a 
veiy  large  attciulanco  not  mily  fnnn  Canada  bnl  also  the 
Eastern   States. 

Mr.  R.  G.  lilaek  was  appninteil  I'hairinan  nf  the  Ta- 
pers   Coniinittee. 

it  is  expected  that  the  varinns  Provincial  C'oiuniittecs 
which  have  been  appointed  will  immediately  undertake  a 
campaign  for  new  members,  and  a  special  committee  of  the 
Executive  was  appointed  to  co-operate  with  the  Prnxincial 
Committees. 

The  following  committees  were  appointed:  Commit- 
tee on  Public  Policy;  Coiumittee  on  Uniform  Accounting; 
Meter  Committee;  Committee  on  Standardization  of  Line 
Construction;  Commercial  Committee;  Committee  on  liates 
and    Form.s    of   Contract. 


supplied  with  a  numl)ered  burgee  and  a  large  Inilletin  board 
on  the  old  Dufferin  street  wharf  informed  the  drivers  of 
the  competing  craft  of  their  proper  position  in  starting. 
.Mniost  all  of  the  races  were  handicaps;  these  handicaps 
were  decide<l  by  the  time  taken  in  running  the  various 
boats    over    a    measured    mile    course. 

To  accurately  measure  the  elapsed  time  a  submarine 
telephone  line  was  laid  between  the  Dufferin  street  wharf 
and  a  scow  anchored  a  mile  out  in  the  lake,  this  being  the 
first  buoy.  Major  S.  A.  Sylvester  of  the  Toronto  Motor 
Boat  Club  was  seated  on  the  scow  provided  with  a  stop 
watch    and    gun.      As    each    boat    crossed    the    line    lie    fired 


\ 


A  Novel  Use  for  Telephones 

.\  .submarine  telephone  line  was  used  for  the  first 
lime  in  history  in  connection  with  the  handicapping  of 
speed}'  motor  boats  by  the  Canadian  National  Exhibition 
Race  Committee  at  the  motor  boat  laces  held  off  Exhi- 
bition   Park    at    Toronto,    Canada.    Septemlier    4th    to    litli. 

The  races  held  last  year  were  somewhat  unsatisfactory 
to  both  the  spectators  and  the  participants  owing  to  the 
inadequate    system    of    signalling    and    timing.      Flags    were 


Telephone  Eciuipiuent  at  Dutfoiin  St.  Wharf. 

the  principal  means  of  conveying  information  and  these 
were  very  frecptently  obscured  liy  the  smoke  of  passing 
steamers  and  the  dull  haze  which  hung  over  the  water. 
Confusion  of  the  signals  and  debates  between  the  boat 
owners  and  officials  plainly  indicated  the  need  of  a  quick 
and    positive    means    of   conimunieation. 

It    is    safe    to    say    that    the    races    this    year    were    the 
best   that   the    li^xhibilion   has  ever   known,      b'verv   boat   was 


Timing  at  Fir.st  Bouy. 

bis  gun  and  at  the  same  time  operated  with  stop  waieh. 
At  the  other  end  of  the  telephone  on  the  wharf  Captain 
I.  P.  Beatty  sat  with  the  receiver  to  his  ear;  he  lieartl 
the  report  of  the  gun  instantly  and  started  his  watc.'i, 
stopping-  it  as  the  boat  passed  him.  This  method  gave 
a  double  check  on  the  elapsed  time  and  the  results  ob- 
tained were  so  accurate  that  in  no  case  did  they  check  a 
fifth   of  a   second   out. 

The  wire  used  for  the  submarine  line  was  of  No.  18 
B.W.G.  wire  provided  with  double  impregnated  braiding 
twisted  in  a  pair.  The  instruments  were  two  standard 
series  magneto  desk  telephones  specially  equipped  with 
an  operator's  headband  receiver  so  as  to  allow  the  timers 
to  use  both  haiuls.  \o  trouble  whatsoever  was  experienc- 
ed   in    relation    to    either   the    instruments    or    the    wire    not- 
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willistaiulinK  llie  fad  tliat  ihcy  were  exposed  conliinially 
to  the  action  of  tin-  elcniciUs  tlirougliout  the  period  of  the 
race. 

This  installation  was  engineered  and  constructed  by 
the  Stromberg-Carlson  Telephone  Manufacturing  Company 
in  conjunction  with  Mr.  George  J.  Beattie  as  electrical 
contractor. 


New  Regulator  for  Impulse  Turbines 

The  cut  sliown  herewith  illustrates  a  new  device  re- 
cently put  into  successful  operation  on  a  number  of  high 
head  plants,  on  the  Continent,  by  the  Jens  Orten-Bov- 
ing  Company.  Under  ordinary  conditions  where  high  head 
impulse  wheels  have  been  installed,  water  is  deflected 
against  these  wheels  by  a  nozzle,  which  is  movable  in  posi- 
tion up  or  down  depending  on  the  amount  of  power  re- 
quired. The  Roving  patent  consists  of  a  deflector,  as  shown 
in  the  cut,  which  moves  concentrically  with  the  wheel  and 
cuts   into   the  jet    from   above.      \\'hen   the   full   force   of  the 


The  Boving  Turbine  Pre.ssure  Regulator. 

jet  is  required  the  deflector  is  raised  above  the  stream.  In 
the  above  figure  the  deflector  is  shown,  rigidly  connected 
to  the  automatic  governor.  Among  the  many  advantages 
claimed  for  this  regulator  is  that  the  deflector  can  act  in- 
stantaneously, which  motion  is  followed  by  the  slow  clos- 
ing of  the  needle,  thus  preventing  all  shocks.  ,  It  also 
allows  of  the  rigid  installation  of  the  nozzle,  a  factor  of 
importance   where   the   force  is  great. 


Transmission  Line  Design 

The  accompanying  photographs  illustrate  phases  of  the 
construction  of  the  distribution  system  of  the  Seymour 
Power  &  Electric  Company,  a  subsidiary  of  the  Electric 
Power  Company. 

Figure  number  1  is  a  right  angle  turn  on  the  44,000  volt 
transmission  line  of  this  company,  near  Cobourg.  Three- 
piece  porcelain  insulators  are  used,  diameter  of  top  shell 
being  12-in.,  and  total  height  of  insulator  11^  in.  Cast 
iron  cone  shaped  pin  is  used,  through  the  centre  of  which 
runs  a  54-in.  steel  stud,  one  end  of  which  is  threaded  to  lit  a 
cast  iron  thimble  which  is  cemented  into  the  inner  sliell  of 
the  insulator.  At  al!  corners  where  the  poles  arc  double 
armed,  double  arming  plates  are  used  as  shown  in  illus- 
tration. These  consist  of  steel  plates  24  inches  long  by 
4  in.  wide,  ^  in.  thick,  and  are  bolted  above  and  below  the 
ends  of  each  pair  of  cross  arms.  This  pair  of  plates  forms 
a  very  substantial  support  for  the  high  tension  insulator  pin. 
54-i"-  machine  bolts  and  angle  iron  braces  are  used  for 
securing  cross  arms  to  the  post.  The  line  conductor  con- 
sists of  No.  0000,  7  strand,  bare  aluminum.  The  line  is 
protected  from  lightning  by  }4-in-i  7-strand  galvanized  steel 
wire,    carried    along   the    top   of   the    poles    on    |)rcsscd    sicel 


ground  wire  sujiidirls.  The  overhead  wire  is  grounded  every 
second  pole.  Telephone  circuit  consists  of  a  pair  of  No.  9 
B.W.G.   galvanized   steel    wires. 

Figure  2  illu^lralcs  the  new  sub-station  recently  erected 
at  Cobourg  for  the  supply  of  power  by  the  Seymour  Power 


^^ 


Fig.  1 

&  Electric  Company  to  the  Cobourg  Utilities  Company. 
The  present  installation  in  this  sub-station  consists  of  two 
750  kv.a.,  60  cycle,  3-phase,  oil  insulated,  water  cooled 
transformers  to  step  down  from  44,000  to  2,400  volts,  space 
being  left  in  the  sub-station  for  the  installation  of  a  third 
transformer  of  the  same  size.  The  horn  gap  switches  for 
lightning  arresters,  choke  coils  and  all  high  tension  discon- 
necting svi'itches  are  mounted  either  on  top  of  the  sub- 
station or  on  pole  structures  outside,  allowing  a  very  much 
smaller  building  to  be  used  than  would  otherwise  be  neces- 


Fig.  2 

sary.  The  apparatu>  in  lliis  ,sub-.station  is  protected  by 
means  of  a  three-pole  single  throw  44,000  volt  oil  switch 
with  time  limit  overload  relay;  also  by  means  of  a  set  of 
aluminum  cell  linlilning  arresters. 


At  a  recent  meeting  of  the  town  council  nf  P.rdckville 
.■I  communication  was  read  from  Mr.  \V.  T).  V.  Farlc,  local 
ni.-inager  of  the  Rcll  Telcplicine  Company,  asking  permis- 
sion ti)  place  llieir  wire-,  nnderground  along  certain  por- 
tions of  King  sirec'l.  The  .ipplication  was  granted,  pro- 
viso being  inserted  lli.il  llie  company  should  bo  liable  for 
any    damage    that    ni;iy    lucur    during    the    work. 
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CECIL  BRUNSWICK  SMITH  -  PROMOTER-ENGINEER 


It  is  probably  sate  to  .-ay  that  no  Canadian  engineer  ot 
the  present  day  has  had  so  varied  an  experience  in  all  the 
branches  of  engineering-civil,  mechanical,  electrical  (and 
financial),  as  Mr.  Cecil  B.  Smith,  the  senior  member  of  the 
hrm  of  Smith,  Kerry  &  Chace.  After  graduation  froni  Mc- 
Gill  in  1884.  at  the  age  of  19,  where  he  carried  off  the 
Governor-General-s  medal,  he  was  first  connected  as  resi- 
dent engineer  with  the  X.  V.  &  T.  Railway.  Ontario.  After 
two  years  he  became  resident  engineer  of  the  St.  Catharines 
and  N  C.  Railway,  St.  Catharines,  Ontario,  and  in  the  two 
decades  following  1887  up  to  the  formation  of  the  firm  of 
which  he  is  now  the  head,  filled  with  honor  the  following 
responsible  positions:  resident  engineer,  C.  P.  R.  at  Lon- 
don ;    locating   engineer   T. 


uni  by  inter-connecting  high  tension  transmission  lines; 
the  construction,  machinery  and  operation  of  the  various 
units  have  been  standardized  and  in  the  near  future  when 
the  present  generous  construction  plans  of  this  company 
shall  have  been  completed  all  the  central  portion  of  Ontario 
will  be  amply  supplied  with  electric  light  and  power  fur- 
nished by  a  monopoly  possessing  all  the  modern  facilities 
for  excellence  and  continuity  of  service,  coupled  with  an 
evident  desire  to  serve  its  constituents  with  businesslike 
fairness,  as  being  in  the  best  interests  of  both  company  and 
customer. 

Other  works  with  which  this  firm  have  been  more  or  less 
intimately  connected,  in  addition  to  designing  and  construc- 
tion, include  the  plant  now 


H.    &   B..    Hamilton;     divi- 
sional engineer  C.   C.   &  C. 
Ry.,  Johnstone  City,  Tenn.; 
chief        assistant      engineer 
Roanoke    &    Southern    Ry., 
N.C:   assistant   engineer    B. 
&    O.    Ry.,     Morganstown, 
Va.;       assistant     professor, 
civil      engineering,     McGill 
University.    Mov.treal.    1893 
to    1898;    locating   eng-neer 
C.P.R.;   asst.   engineer    city 
of     Toronto;     engineer   of 
construction.     Can.     Niaga- 
ra Power  Co.,  1901  to  1905. 
In    1905    he    was    appointed 
chairman    of.    and    consult- 
ing  engineer    to.    the   T.    & 
N.    O.    Railway       Comnii-- 
sion.  This  position   of   con- 
sultant     he    retained      until 
the     first     of      the      present 
year,    but    relinquished    the 
chairmanship        after      two 
years  in   1907. 

It  was  in  1905  also  that 
the  Ontario  Government 
finally  determined  to  carry 
out  its  scheme  of  power 
distribution  throughout 

Western  Cjntario.  and  Mr. 
Smith  was  appointed  chief 
engineer.  During  the  two 
following  years.  1905-1907 
in  which  the  policy  of  the 

Commission  was   definitely   formulated  and   the   constructi.m 
plans   of  this  big  transmission  system  prepared,  Mr.  Smith 
was    the    chief    engineering   influence    behind    the    work    and 
in    the    distribution    of   credit    for   the    final    ultimate    success 
of  this  new  world-renowned  plant  no  small  share  belongs  to 
the  man  who  blazed  the  trail  and  laid  the  solid  foundation. 
Since   1907   one   cannot  separate  the  work  of  Mr.   Smith 
from    that    of   his    firm,   now   so   widely   known   by   its   oper- 
ations,   not    only    in    Canada   but,    latterly    also,    at    different 
points    in    the    United    States.      In    Canada    the    firm    is    per- 
haps   best    known    as    the    promoters,    designers,    construc- 
tors  and   now.   operators   of   the    Electric    Power   Company, 
a  merger  of  some  ten  or  twelve  good  sized  electric  gener- 
ating  and   distributing   companies   dotted   over    Central    On- 
tario.    These  have   been    uiiiticd    into   one   magnificenl    sys- 


Mr.  Cecil  B.   Smith,   Ma.  E.,  B.  Sc 


owned  by  the   British   Can- 
adian   Power    Co.    on    the 
Matabitchouan         River, 
which     serves     the     Cobalt 
district,    and     the     generat- 
ing        and         transmission 
works       of      the       Calgary 
Power     Co.     on     the     Bow 
River.    45    miles     out     from 
Calgary.       They   were    also 
consulting    anU      construct- 
ing   engineers    for    the  new 
steam    plant   at    Lethbridge 
and        the         hydro-electric 
plants  at   Nelson  and   Rev- 
elstoke,    B.    C,    and    at    the 
present  time  are  just   com- 
pleting the   construction   of 
the    60.000    h.p.    plant    with 
the  necessary    transmission 
and  distributing  system  for 
the   city  of   Winnipeg.   The 
firm     was      also    associated 
with    the    F.    H.    McGuigan 
Construction   Co.  in  a  con- 
tract   for    the    construction 
of  approximately  300  miles 
of     110.000     volt     transmis- 
sion   lines    for    the    Ontario 
Government. 

At  the  present  moment 
Mr.  Smith  has  his  head 
quarters  in  Portland,  Ore- 
gon, where  his  firm  is  con- 
structing a  24,000  h.p.  hy- 
dro-electric plant  and  30  miles  of  electric  railway  for  the 
Mount  Hood  Railway  and  Power  Company.  Another  large 
United  States  enterprise  in  which  Mr.  Smith  is  both  pro- 
fessionally and  financially  interested  is  the  Crane  Falls 
Power  &  Irrigation   Company,   Idaho. 

It  is  generally  understood  that  Mr.  Smith  retains  a 
financial  iiTterest  in  many  of  the  enterprises  which  his  in- 
itiative and  energy  bring  to  a  successful  condition  and 
for  which  his  firm  acts  as  consultant  and  constructors.  This 
no  doubt  is  due  to  a  characteristic  confidence  in  his  own 
ability  which  leads  him  to  have  faith  in  the  earning  capa- 
city of  any  plant  which  he  has  succeeded  in  financing  and 
that  has  been  constructed  under  his  firm's  supervision.  To 
all  appearance  this  faith  has  been  well  founded.  His 
ability   as   a   director  and   financier  is   attested  also,  in  part. 
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by  llie  numerous  pulilic  utility  offices  lie  holds,  or  Ii;is 
lieUl,  iucludiuK  managing  director  Calgary  Power  Company, 
president  Nipissing  Power  Company,  president  Crane  l-'alls 
Power  &  Irrigation  Company,  3nd  vice-president  and  gen- 
eral manager  Mount  Hood  Railway  &  Power  Company,  and 
director    Portland    Cement    Company,    Portland,    Oregon. 

Mr.  Smith  has  always  been  a  staunch  supporter  of  tlu- 
Canadian  Society  of  Civil  Engineers  to  which  he  has  given 
nuicli,  both  in  papers  and  time.  He  is  also  a  member  of 
the  Institute  of  Civil  Engineers  of  Great  Britain,  the 
American  Society  of  Civil  Engineers,  the  Oregon  Society 
of  Civil  Engineers,  the  Engineer's  Club,  Toronto,  and  the 
Commercial  Club,  Portland,  Ore.  He  is  also  a  past  presi- 
dent of  the  Toronto  Club  and  past  vice-president  of  the 
Canadian  Society  of  Civil  Engineers.  He  is  a  Hamilton 
Collegiate  Institute  old  boy  and  was  born  at  Winona,  Ont. 


A  Decade's    Progress  in  U.  S. 

The  Census  Bureau  of  the  Department  of  Commerce 
and  Labor,  Washington,  has  just  issued  a  report  dealing 
with  the  manufacture  of  electrical  machinery  and  apparatus 

ELECTRICAL  MACHINERY^- APPARATUS  AND  SUPPLIES-PRODUCTS,  BY  KIND  QU  AN- 
Tlf  y,   AND   VALUE:  1909,  I9(M.  AND  1899.  '   •^''".  '*"  «" 


Number  ol  esUblislunents. . 

Total  value  of  products 

Dynamos: 

Number 

Total  kilowatts 

Value. 


Dynamotors.  motor  genenitors.'boostera,' roWy  oonVerta^'uid' 

double-current  (generators 

Transformers  lor  light  and  power .'/..., 

Switchboards,  panel  boards,  cut-out  cabinet^  for  light  aild  power 
Motors: 

For  power— 

-N'umber 

Horsepower '..'.'.'.'.'.'.'.'.'/....... 

Value 

For  automobiles- 
Number 

Horsepower , 

\'alue 

For  fans- 
Number 

Horsepower 

Value ..  .    !..!!!!!!!!!!! 

For  railways,  elevators,  and  muceUaoeous  scrvic'eV,  ineluding 
supplies  and  parts — 

.Number 

Horsepower  .. .  !".!!!"" 

\  alue 


Storage  batteries,  including  parts  and  supplies;              •    ■     ' 
v%  eight  of  plates  in  poimds 

Value 1..!!"!!!!^*!"!!!! 

Primary- batteries  including  parts  and  supplies: 

Number      ...  

Value.. .  . 
Arc  lamps. 

Number 

Value ...   , 

Searchlights,  projectors,  aud  locusmg  lamps .........'. 

Incandescent  lamps: 

Carljon  filaniem,  gem,  tantalum,  tungsten  lamps 

Decorative  and  miniature  lamps,  X-ray  bulbs,  vacuum  tubes, 
etc.  (also  includes  glower  lamps  and  parts,  and  vacutjm  ana 

vapor  lamps) 

Sockets,  receiilacles,  bases,  etc '.',['. 

Electric  lighting  fixtures  of  all  kinds. 

Telegraph  apfjaratus 

Telephone  apparatus 

InsulalC'l  wires  and  cables 


Electric  conduits. 

Annunciators— Domestic,  hotel,  and  oITice 

Electric  clocks  and  time  mechanisms 

Fuses. . 


Lightning  arresters. ..     

Itlnjosliit.'i  and  resistances , .....'i 

Ileailnc,  cooking,  and  welding  appamtus .,,.'. 

Eleotni:  flaitrons 

Electric  ineasuhng  Instrtuncnts 

Electrical  therapeutic  apparatus 

Magneto-ignition  apparatui,  nparlU',  colb,  etc 

Electric  swltchefl,  mj^al-i.  imifattachmenta. ,.     . 

Circuit  fittings  of  all  kinds  

All  othir  pro'Iucta  

Amount  received  from  custom  work  and  rcpeirtng. . 


(243,967,000 

16,791 

1,«»,951 

«13, 081.000 

«3, 165,000 
18.801,000 
16.972.000 


244,123 

1,623,077 

$18,306,000 

2,796 

12,471 

$294,000 

199,113 

178,033 

$2,461,000 


68,698 

869,237 

$ll,03l>,000 

23,119,331 
$4,678,000 

34, 333, .^1 
$o,9:W,00U 

123,543 

$1,707,000 

$936,000 

$13,839,000 


$1,876,000 
$4,622,000 
$6,128,000 
$1,957,000 
$15,547,000 
$o0.3.18,0IX) 
$5,098,000 

$236,000 

$.'i52.00O 
$1,002,000 

$940,000 
12.676,000 
$l,003.0ffll 

$961 ,  000 
$7,800,000 
$1,110,000 
8ti.08O.0IKI 
$5,:i84,WJ0 
$1,0»1.I¥KI 
*34,0(Ml.nOO 
$5, 601 ,  000 


1912 
$159,651,000 

16,080 

996,182 

$11,084,000 

$1,740,000 
$4,469,000 
$:l.  706,000 


1,819 

19,907 

$163,000 

102,635 

30,796 

SI,  168,000 


22,112 

763,399 

57,929,000 

16.113.073 
?2, 1,41,. 000 

6,623,162 
?1, 598, 000 

196.157 

SI.  574.000 

illS.OOO 


$615,000 

52.011,000 

$3,295,000 

$1,111,000 

515.864,000 

$.'{4,520,000 

$2,416,000 

8186.000 

$.'174,000 

3868,000 

$587,000 

$933,000 

$;t90,0li0 

CJ 

$6,005,000 

$1,037,000 

$678,000 

$1,151,000 

$:i,.',-25,0OII 

$■26,1711.00(1 

$2,799,000 


1681 
$105,832,000 

10,627 

678. 124 

$10,473,000 

$380,000 
$2,963,000 
$1,847,000 


35,001 

516,705 

$7,651,000 

3,017 

8,220 

$192,000 

97,577 

12,766 

^1,065,000 

23,682 

684,791 

510.707,000 

(■) 
$2,560,000 

2,664,765 
$1,119,000 

158, 187 

$1,828,000 

$2-26.000 


$73,000 

$594,000 

$3,751,000 

51,642.000 

510.512,000 

$21,292,000 

$1,066,000 

$'225,000 

$132,000 

$695,000 

'  $1,187,000 

CJ 
$1,842,000 

<■) 

(') 
$1,130,000 

(•) 
$15,381,000 
$2,064,000 


during  the  decade  189!)  to  li)0!).  Comparative  figures  show- 
ing the  products,  by  kind,  quantity  and  value  for  the  years 
189!),  1904  and  1909  arc  tabulated  in  a  l.'ilile  which  is  gtvcn 
herewith. 


Many   Uses  for  Aluminum 

Consul  Murphy  writing  from  Switzerland  in  the  Daily 
Consular   and   Trade    ]<eporls   says, — 

"The  Swiss  control  of  the  aluminum  market,  which  had 
existed  for  several  years,  passed  away  with  the  opening  of 
the   American   factories  at   Niagara,   for   neither  Switzerland 


iKir  I'rance  possesses  such  rich  mines  of  oxide  of  aluni- 
iniiiii  and  such  sources  of  electrical  energy  as  the  L'niled 
States.  Negotiations  were  begun  a  year  ago  with  the  viiw 
of  limiting  the  production  of  aluminum  anil  keeping  up 
the  jirices,  but  owing  to  the  attitude  of  the  American  pro- 
ducers, the  miivement  has  not  lieen  successful  up  to  this 
liine. 

.Muminum  has  become  indispensable  in  the  construc- 
tion of  aulonioliiles,  dirigible  balloons,  and  aeroplanes.  It 
is  employed  also  in  paper  decorations  and  for  wrapping 
purposes.  It  has  been  found  of  enormous  advantage  also 
in  the  textile  industry.  Combined  with  silk,  it  makes  a 
brilliant  fabric,  which  can  lie  given  any  desired  color  and 
which  can  not  lie  excelled  for  making  ceremonial  cos- 
tumes and  theatrical  wardrobes.  In  addition  to  the  or- 
dinary uses,  it  is  also  employed  in  the  manufacture  of  reti- 
cules, scarfs,  and  various  articles  of  use  and  ornament,  and 
because  of  the  high  price  of  copper  it  has  been  largely 
used  as  a  substitute  for  that  metal  in  the  manufacture  of 
electrical    cables. 


Renewing  Sarnia  Plant 

The  Sarnia  Gas  and  Electric  Company  liave  awarded 
contracts  for  the  entire  renewal  of  their  electric  light  plant. 
The  electric  generators  will  be  supplied  by  the  Swedish 
General  Electric  Company,  through  their  Canadian  agents, 
Messrs.  Kilmer,  Pullen  &  Burnham.  Toronto.  These  will 
consist  of  one  500  kv.  a.  unit  which  will  be  direct-connect- 
ed to  a  Goldie  &  McCuUoch  turbine;  one  :i75  kv.a.,  100  r.p.m. 
engine  type  machine,  and  one  lS7i/  kv.a.  450  r.p.m.  belted 
type  unit.  All  generators  are  00  cycle,  .'i  phase,  2200  volt. 
Three  exciter  sets  will  be  supplied  by  the  Canadian  West- 
inghouse,  and  the  switch  lioard  by  the  Canadian  General 
Electric  Company.  Pumps  will  be  supplied  by  the  Dean 
Steam  Pump  Company,  of  Holyoke  Mass.  These  exten- 
sions have  been  rendered  necessary  by  increased  demand 
for  light  and  power.  The  apparatus  will  be  installed,  and 
in   operation,  by  about  Jan.   1. 


Victoria  Hospital  Awards  Contracts  to  C.  G.  E. 

The  Victoria  Hospital.  I^ondon,  Ont.,  has  awarded  the 
Canadian  General  Electric  Company  a  contract  for  a  com- 
plete switch  board  equipment  including  lightning  arresters, 
receiving  board  from  the  transformers  at  i:i,000  volts,  and 
the  necessary  distributing  panels  for  both  motor  and  light- 
in.g  circuits.  The  contract  also  includes  one  single-phase 
Mather  and  Piatt  turbine  inimp  direct-connected  to  a  20- 
liorse  power  motor  for  wat(.T  .supply:  also  a  single-stage 
Mather  and  Piatt  turbine  pump  direct-connected  to  a  lyi 
horse-poper  motor  for  sewage  disposal;  also  the  following 
list  of  induction  motors. — two  2  horse-power,  two  3  horse- 
power, three  5  horse-power,  five  7]^  horse-power,  one  8 
horse-power,  three  10  horse-power,  and  two  15  horse-power. 
These  motors  are  all  intended  for  operation  by  hydro-elec- 
tric  current    supiilicd    to   the    hospit.'il   at    550   volts. 


Municipal  Plant  for  Norwich 

The  raleiiayiTs  ol  the  village  ul  .Xorwicli,  l)nt.,  passed 
a  by-law  by  a  majority  of  (Wi  on  Sept.  15th  to  raise  $8,000 
for  the  purpose  of  buyin.Lr  out  Mr.  H.  Webster's  outside 
electric  lighting  equiimiem  .'iml  gond  will,  with  the  iii- 
lention  of  running  a  municipal  electric  lighting  and  power 
business,  buying  Xiag.'ira  power  from  the  Hydro-electric 
L'ommissidn  of  ()ntariii,  .Muuit  half  the  sum  raised  will 
be  paid  for  llial  part  of  llic  old  pl.'iiil  that  can  be  used,  the 
lial.'ince    to    be    spent    in    reiiHidelling    it    for    Hydro    power. 
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Tiurbiinies     for 


Extracted    from    a    Paper    Read  before   the    Mississippi    Electrical 
Association  on  the  Subject  of  Turbines  for  Moderate  Sized  Stations 


By  Edwin  I) 

The  national  trend  toward  securing  efficient  produc- 
tion in  our  industries  has  long  since  extended  to  the  mod- 
ern power  station.  And  here  may  be  found  the  most  care- 
fully planned  and  executed  equipment,  achieving  not  only 
the  economic  utilization  of  materials,  but  also  the  efficient 
application  both  of  manual  labor  and  executive  forces. 
Quite  logically,  the  larger  stations  were  the  first  to  insti- 
tute these  reforms,  but  now  the  smaller  stations  are  fol- 
lowing closely,  and  being  governed  by  this  same  far-reach- 
ing  influence. 

It  is  very  evident  therefore  that  our  present  needs  de- 
mand particularly  such  qualifications  as  are  intrinsically 
possessed  by  the  steam  turbine,  that  is  to  say,  the  most 
direct  conversion  of  available  energy  into  effective  power, 
which  serves  to  eliminate  all  possible  working  parts  and 
wearing  surfaces,  and  thereby  results  in: — 
1— Minimum  attendance  and  supervision; 
2— Least   cost   to   supply,   operate   and   maintain,   and 

3 Economy   and   convenience    in   space    requirements. 

The  notable  advances  in  the  metropolitan  stations  in  this 
country  have  been  accomplished  almost  entirely  through 
the  large  steam  turbine.  Not  only  has  the  steam 
consumption  been  greatly  reduced,  but  these  plants  require 
only  from  one-quarter  to  one-third  the  engine-room  oper- 
ating force  which  would  have  been  necessary  for  recipro- 
cating machinery.  Moreover,  and  virtually  as  important  is 
the  fact  that  maintenance  expenses  have  been  correspond- 
ingly lowered.  Therefore,  considering  also  the  lower  plant 
investment  and  fixed  charges,  the  cost  of  producing  power 
has    lieen   very    substantially    reduced. 

While  in  the  smaller  stations  the  advantages  of  the 
turliine  may  not  be  present  to  as  great  a  degree,  it  intro- 
duces other  economic  considerations  that  should  effect  an 
ultimate  benefit  to  the  small  station  comparable  with  what 
has   been    secured   in    the   larger   plants. 

An  adequate  division  of  responsibility  characterizes  the 
organization  of  the  large  station,  so  that  each  and  every 
part  of  the  work  is  capably  and  thoroughly  performed.  The 
smaller  companies  are  not  justified  in  employing  a  special 
engineering  staflf.  such  as  is  maintained  by  the  larger  sta- 
tion.s.  to  investigate  the  performance  of  the  equipment  and 
thus  guard  against  any  avoidable  decline  in  efticiency.  In 
the  small  plant  these  duties  devolve  upon  the  manager  or 
superintendent  who,  in  many  cases,  has  already  assumed 
the  responsibility  for  other  departments  of  the  business, 
including  the  executive  and  commercial  branches,  the 
neglect  of  which  will,  of  course,  seriously  retard  the  de- 
veropment  of  the  property.  Consequently,  the  objective 
point  should  be  to  provide  equipment  insuring  the  greatest 
immunity  from  sources  of  trouble  and  derangement.  These 
considerations  not  only  explain,  but  form  well-founded  rea- 
sons for  the  growing  popularity  of  the  small  turbine. 

Types 
The  various  types  of  steam  turbines  are  now  fairly  well 
known.      It    may,    however,    be    desirable    to    discuss    them 
briefly   to  bring  out  a  few   salient  facts. 

Commercial  turbines  belong  either  to  the  so-termed 
impulse  or  to  the  reaction  type,  or.  as  in  some  cases,  com- 
bine the  features  of  both.  It  is  still  found  that  the  funda- 
mental principles  of  operation  thus  designated,  are  too  fre- 
quently   confused.      l"or   example,    in   either    design,    the    tur- 


'.  Dreyfus 

bine  actually  combines  the  action  and  reaction  features. 
However,  an  accurate  distinction  may  be  made  in  the  fol- 
lowing manner:— In  the  true  impulse  turbine,  all  expan- 
sion takes  place  in  the  stationary  nozzles,  velocity  energy 
thus  provided  being  imparted  to  the  moving  blades.  In  the 
reaction  turbine,  the  expansion  occurs  both  in  the  moving 
and  the  stationary  elements,  transferring  a  small  part  of 
the  energy  by  impulse  at  the  entrance,  and  the  remaining 
-greater  part  by  reactive  thrust  on  the  rotating  blade  at 
exit.  It  may  easily  be  perceived  that  the  steam,  acting  im- 
mediately upon  the  wheel  as  expansion  takes  place,  will 
produce  the  highest  economy,  and  the  losses  from  nozzles 
to  buckets  are  thus  avoided.  The  best  forms  of  reaction 
blading,  such  as  the  Parsons,  really  constitute  small  noz- 
zles in  themselves  and  are,  consequently,  recognized  to  be 
of  much  higher  efticiency  than  buckets.  Nozzle  and  bucket 
efficiencies  compare  approximately  as  95—98  per  cent,  to 
75 — 80   per   cent. 

In  connection  with  the  two  turbine  systems  it  is  some- 
times claimed  that  the  discharge  angles  in  one  type  may 
be  greater  than  in  another  without  any  diiterence  in  effici- 
ency resulting.  The  error  of  this  statement,  while  not  ap- 
parent at  first  may  be  shown  vividly  by  the  construction 
of  velocity  diagrams,  proving  that  the  exit  velocity  loss 
occurring  in  either  case  will  be  equally  affected  by  the  de- 
gree  of   discharge   angle   employed. 

The  Parsons  Type 
The  Parsons  turbine  is  the  only  design  utilizing  primar- 
ily   the    expansion    of    steam    in    the    rotating    blades,    while 
the   Curtis.   Rateau  and  Zoelly   are   familiar  examples   of  the 
impulse   type. 

Another  important  feature  is  to  be  observed  in  the 
adaptability  of  Parsons  blading  to  the  drum  type  rotor, 
which  constitutes  a  very  rigid  construction,  favoring  high 
rotative  speeds.  On  the  other  hand,  the  multi-cellular  im- 
pulse turbine  must  necessarily  employ  thin  discs  and  shafts 
having  a  low  critical  speed.  Larger  shafts  could  be  adopt- 
ed for  multiple  impulse  wheels,  but  the  interstage  gland 
and  leakage  problems  would  thereby  become  more  serious. 
The  single  impulse  wheel  with  multi-stage  use  of  the  steam, 
as  more"  fully  described  later,  is  consequently  to  be  favored. 
There  are  obvious  cases  where  it  proves  best  to  adopt 
either  reaction  blading  entirely,  the  straight  impulse  wheel, 
or  a  proper  combination  of  both  types,  as  hitherto  noted, 
and  which  may  be  determined  by  size  and  working  condi- 
tions. For  large  sizes,  turbine  records  indicate  that  the 
Parsons  design  has  not  only  established  the  highest  ther- 
modynamic efficiencies,  but  has  also  proven  less  subject 
to  deterioration  in  economy  in  continuous  service.  ^  This 
was  brought  out  during  the  steam  turbine  discussion  at 
the  December.  1910,  meeting  of  the  American  Society  of 
Mechanical  En.gineers.  A  10,000  kildwatt  Westinghouse 
turbine  developed  69  per  Cent.  Rankine  cycle  efticiency  un- 
der test  and  an  important  build  of  Parsons  turbine  abroad 
was  recently  reported  as  showing  68.3  per  cent,  on  eftici- 
ency trial.  Several  tests  of  Westinghouse  turbines,  made 
immediately  after  installation,  and  also  after  a  number  of 
years  operation  and  reported  by  excellent  authority,  show- 
ed no  change  in  economy  whatsoever.  This  may  reason- 
ably be  expected  from  the  fact  that  the  relative  steam  ve- 
locities in  this  type  are  low,  minimizing  any  erosive  action. 
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piirlicularly  in  tlic  low-pressure  stages  wliere  the  moisture 
coiUt-nt  of  the  steam  is  high.  Moreover,  small  wear  of  the 
blade   edges   is   of  no   particular   importance   in   this   design. 

Each  of  the  various  types  cited  above  have  had  their 
advocates,  and  their  predominance  in  some  sections  has 
been  due  to  a  great  extent,  if  not  entirely,  to  Ir.'ide  rela- 
tions, rather  than  to  any  real  underlying  merits  of  design; 
and,  if  judged  from  tlie  former  standpoint,  this  ratio  will, 
of  course,  tend  to  distort  any  estimate  of  their  comparative 
merits.  However,  a  fair  impression  may  be  had  of  their 
respective  importance  when  a  summation  is  made  of  the 
extent  of  turbine  development,  both  in  this  country  and 
abroad.  I^'rom  statistics,  we  find  there  exists  to-day  ap- 
proximately 14,012,000  horse  power  of  Parsons  turbines. 
and  about  6,700,000  horse  power  of  all  forms  of  the  purely 
impulse  turbine.  This  immense  quantity  of  power  repre- 
sented by  the  Parsons  turbine  is  aided  in  no  small  way  by 
marine  installations  for  various  types  of  vessels.  In  this 
service  the  turbine  is  subject  to  the  most  exacting  demands, 
and  that  the  Parsons  type  has  fully  complied  witli  the  re- 
quirements, is  forcibly  shown  by  its  rapid  extension  in  this 
field,  over  6,000,000  horse  power  having  been  installed  for 
marine  propulsion.  In  fact  its  advantages  have  become  so 
marked  that  a  vast  amount  of  energy  has  recently  been 
expended  in  adapting  it  to  marine  work.  And  it  is  almost 
unnecessary  to  remark  that  its  success  inaugurates  a  new 
epoch   in   marine   practice. 

What  has  preceded  applies  mainly  to  units  of  moderate 
and  large  powers.  The  type  of  machine  demanded  for  capa- 
cities less  than  300  kilowatts  is  quite  dififerent,  as  the  most 
elementary  form  of  turbine  is  essential.  In  these  small 
sizes,  where  the  economy  may  be  somewhat  sacrificed,  as 
the  absolute  steam  quantities  are  of  no  appreciable  magni- 
tude, the  simplest  arrangement,  using  an  impulse  wheel, 
has  been  adopted.  This  situation  bears  a  very  close  rela- 
tion to  the  change  from  triple  expansion  pumi)ing  engines 
in  large  waterworks  to  direct-acting  pumps  for  stations 
supplying  only  a  small  demand.  Similarly  the  fields  for  the 
Corliss  engine  and  the  small  automatic  engines,  have  in 
general  been  quite  distinct,  but  naturally  turbines  do  not 
necessarily    have    a    corresponding    line    of    demarkation. 

The  small  turbine  admits  of  wide  departure  in  con- 
struction, and  has,  therefore,  assumed  a  great  variety  of 
designs,  most  of  which  were  described  by  Mr.  Geo.  A.  Or- 
rok,  in  a  paper  before  the  American  Society  of  Mechanical 
Engineers  in  1909.  Their  merits  depend  for  the  most  part, 
if  not  wholly,  upon  the  facility  with  which  they  may  be 
adapted  to  specific  requirements  and  llie  case  with  which 
substitution    of  various   parts   may   lie    made. 

Parsons  Turbines  of  Moderate  Size 

Construction — The  rotor  consists  principally  of  three 
drums,  of  varying  diameter,  consisting  of  high,  interniecliale 
and  low-pressure  stages  which  have  all  end  thrust  neutral- 
ized by  counter-balancing  pistons.  I'ressures  at  various 
stages  are  communicated  to  the  balancing  pistons  through 
equalizer  passages.  Two  self-aligning  high-speed  bearings 
arc  used.  Steam  is  controlled  by  the  main  admission  valve, 
and  to  provide  for  heavy  over-loads,  steam  under  full  pres- 
sure is  supplied  to  a  secondary  valve.  A  valuable  provision 
is  made  to  keep  the  governor  valves  in  a  constant  vibrating 
motion,  and  in  this  way  no  friction  of  rest  or  sticking  of 
the  valves  is  to  be  overcome  for  any  change  in  governor 
position.  Thus  the  regulation  of  this  turliine  has  always 
been  above  criticism.  Water  sealing  glands  positively  pre- 
vent any  indow  of  air  to  the  turbine,  which  would  obviously 
impair  the  vacuum. 

'I'hc  blading  formation  and  con  Iruction  is  an  ini|Hirlanl 
feature  of  the  turbine.  Probably  no  other  detail  "i  llit- 
design   has  been   the  subject  of  such   extensive  experiinenla- 


lion  as  has  been  accorded  the  blading  itself.  Various  blade 
sh.ipes  and  methods  of  securing  them  to  the  rotor  and  cylin- 
der have  been  exploited  since  the  early  turbines  were  built. 
Blading  sections  and  lengths  are  now  made  so  as  to  effect 
an  almost  ideal  expansion  of  the  steam  passing  through 
llie  turbine.  In  attaching  the  root  of  the  blade,  the  prob- 
lem is  remarkably  simple,  the  blade  being  provided  with  a 
small  nick  in  the  root  and  held  by  the  compression  forces 
of  the  caulked  soft  steel  packing  pieces.  Under  tension  test, 
the  blades  will  fail  at  some  intermediate  section  before 
detaching  at  the  root,  due  to  the  firm  grasp  of  the  packing 
pieces.  Fastening  of  the  blade  tips  has  undoubtedly  at- 
tracted the  greater  attention.  Where  there  is  a  drop  of 
pressure  across  each  row  of  blades,  it  is  preferable  to  main- 
tain minimum  clearances  to  reduce  steam  leakage.  Some 
clearances  may  be  actually  beneficial  to  the  economy  of 
the  turbine  as  it  provides  a  passage  for  the  water  in  the 
steam,  permitting  it  to  flow  through  without  causing  hyd- 
raulic friction  on  the  tips  of  the  moving  blades,  a  theory 
advanced  by  experienced  operators  of  steam  turbines.  A 
reinforcement  of  the  outer  ends  is  only  necessary  for  long 
blades  in  oriler  to  avoid  nodal  vibration  which  might  be 
set  up  liy  the  steam  currents,  ultimately  causing  crystal- 
lization and  failure  of  the  blades.  In  certain  turbines  this 
is  accomplished  by  a  "comma"  wire  lashing  which,  on  be- 
in.g  clinched,  establishes  a  stout  abuttment  between  con- 
secutive  blades. 

Since  the  turbine  cylinder  has  been  made  so  symmetri- 
cal in  design,  distortion  troubles  have  been  removed.  Pro- 
tection on  the  tips  of  the  blades  is,  therefore,  not  only  un- 
necessary, but  on  the  contrary,  the  naked  blade  will  cause 
the  least  injury  in  event  of  accidental  contact  due  to  any 
inaccurate  adjustment,  which  is  evidently  quite  a  remote 
possibility  in  this  type  of  turbine.  A  ventilated  and  inter- 
rupted rubbing  surface  is  presented,  so  that  the  least 
amount  of  local  heating  is  produced,  thus  avoiding  any 
serious  damage.  Shrouded  blades  were  used  as  early  as 
1887,  only  a  few  years  after  the  Hon.  C.  A.  Parsons  invented 
the  turbine  which  bears  his  name.  This  was  attempted 
primarily  to  reduce  leakages,  but  any  gains  that  may  have 
resulted  were  more  than  neutralized  by  the  increased  skin 
friction.  Shrouding  is  still  used  in  some  designs  of  Par- 
sons turbines,  but  from  actual  figures,  those  thus  provided 
represent  not  more  than  five  and  one-half  per  cent,  of  the 
turbines  of  this  type. 

It  is  indeed  very  gratifying  to  observe  in  connection 
with  the  early  Parsons  turbines  built  by  the  Westinghouse 
Machine  Company  (from  IS'.n;  to  1900)  that  no  radical  de- 
parture from  the  original  design  has  been  found  necessary 
in  capacities  rangi-ng  from  :!()()  to  I.oilO  kilowatts  for  the 
purpose  of  improving  economies.  Some  detail  changes 
have  of  course  been  made,  principally  in  cylinder  construc- 
tion, to  obviate  troubles  from  distortion  due  to  lack  of 
symmetry.  By  relieving  the  cylinder  of  all  unnecessary 
webs  and  the  integral  equalizer  ports,  the  cause  of  the 
majority  of  the  operating  troubles  encountered  in  the  first 
machines   have   been   overcome. 

Unusual  Incidents 
There  can  be  no  question  but  that  the  intrinsic  merits 
of  any  apparatus  are  always  brought  out  more  forcibly 
by  unusual  events  in  its  history  than  by  its  ordinary  opera- 
tion. In  this  respect,  the  extreme  simplicity  of  the  turbine 
cinnol  be  better  demonstrated  than  by  a  case  in  which  a 
.'iOO  kilowatt  low-pressure  turbine  of  a  character  later  de- 
scribed, was  placed  in  service  by  the  customer's  own  en- 
gineering staff,  who,  besides  ha\ing  never  operated  a  tur- 
bine, had  nr\er  seen  one  in  service  or  even  dismantled. 
The  machine  had  operated  one  monlli  before  the  builder's 
erecting  engineer  reached   the   plant   to  make  an   inspection. 
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He  found  the  turbine  in  excellent  adjustment.  It  is  of  ad- 
ditional interest  to  note  that  this  plant  is  at  a  distant  Can- 
adian  point. 

.Another  extraordinary  occurrence  is  worthy  of  note. 
VX'liilc  en  route  to  central  Me.xico,  a  car  carrying  a  1,500 
kilowatt  turbine  was  derailed  and  the  machine  thrown 
down  a  high  embankment.  It  was  necessary  to  build  a 
special  spur  track  to  recover  the  turbine,  and  after  being 
reloaded  and  safely  carried  to  destination,  it  was  found  that 
with  the  exception  of  damaged  lagging,  the  machine  had 
sustained  no  injury. 

The  individual  qualities  of  the  turbine  were  also  strong- 
ly emphasized  in  a  disastrous  fire  which  occurred  in  a 
certain  station  in  the  West.  In  this  instance  all  inflam- 
mable parts  of  the  building,  including  the  roof  and  floors, 
the  latter  being  thoroughly  oil-soaked,  were  entirely  con- 
sumed. The  heat  from  this  lire  was  so  intense  that  it  de- 
stroyed practically  all  of  the  engine  room  equipment,  with 
the  exception  of  the  turbines,  of  which  the  valve  gear,  be- 
ing exposed,  was  the  only  part  to  suffer.  The  reciprocat- 
ing engines,  which  were  alongside  the  turbines,  were  dam- 
aged beyond  repair.  The  short  time  required  to  place  the 
two  turbines  in  service  speaks  for  itself,  the  500  kilowatt 
machine  requiring  ten  days  and  the  1,000  kilowatt  unit 
twelve  days  from  the  time  of  the  lire.  This  included  the 
time  necessary  to  order  new  parts  from  the  builder's  works, 
1,600  miles  distant,  three  days  being  consumed  in  transit, 
and  the  time  necessary  for  fitting  up  the  machines  and 
opening  them  for  inspection,  for  which  purpose  temporary 
rigging  was  provided.  Previous  to  this,  the  500  kilowatt 
unit  had  been  in  operation  night  and  day  for  18  months 
without  repair  cost.  Repair  parts  to  the  extent  of  $1,000 
were  carried  in  stock  and  lost  in  the  fire.  In  all,  the  actual 
cost  of  repairing  both  units  was  about  $2,000,  which 
amounted   to   approximately   five   per   cent,   of   their   cost. 

Small  Impulse  Turbines 

A  new  development,  which  becomes  of  especial  inter- 
est, is  an  unique  type  of  impulse  turbine  designed  for  the 
generation  of  small  powers.  It  is  mainly  in  this  field  that 
the  greatest  variations  in  working  pressures  are  usually 
found.  Hence  it  is  very  iinportant  that  the  design  admit  of 
wide  limits  of  application  and  at  the  same  time  involve  the 
least  changes  in  construction  in  order  that  it  may  be  econ- 
omically and  commercially  adaptable  to  fluctuating  require- 
ments. For  a  fixed  capacity  and  rotative  speed,  proper  di- 
mensions of  the  rotor  and  cylinder  (exclusive  of  the  noz- 
zles and  reversing  chambers)  may  be  established  in  a  large 
degree  without  definite  regard  to  the  actual  pressure  to 
be  employed.  Then  for  reasonable  deviations  from  the 
customary  pressures,  it  is  necessary  only  to  proportion  and 
arrange  the  nozzles  and  reversing  chambers  to  comply,  a 
very  small  operation  compared  with  work  on  the  entire  unit. 

Steam  pressures  require  closer  consideration  in  turbine 
than  in  reciprocating  engine  design.  Turbines  utilize  the 
energy  of  the  steam  through  dynamic  operation;  i.e.,  the 
development  of  high  velocities  which  are  subsequently  ab- 
sorbed during  the  passage  of  steam  through  the  rotating 
wheel.  In  the  engine  the  expansive  force  of  the  steam  is 
exerted  directly  upon  the  piston.  It  is  well  to  keep  this 
distinction  in  mind  when  gauging  the  merits  of  the  small 
turbine.  Through  adiabatic  expansion  of  steam  between 
certain  limits,  there  is  a  given  amount  of  heat  energy  re- 
leased. This  heat  energy  is  immediately  converted  into 
work  upon  a  receding  piston  in  the  steam  engine,  as  just 
mentioned,  while  in  the  turbine  it  is  transformed  into  ve- 
locity energy,  which  may  be  shown  mathematically  in  the 
following    manner: — 

Kinetic  Energy  ^  H  X  778  ft.  lbs.,  where  H  =  Avail- 
able  B.  t.  u.      If  \'  ^=  Velocity  of  issuing  jet  in   feet  per  sec- 


ond,—then    \"^2g=H  X  778.   or   V   =    V    (2gX778XH)   = 
22^.7    V    H. 

In  the  ideal  impulse  turbine  ,thc  buckets  should  travel 
at  one-half  the  steam  velocity.  In  commercial  practice,  it 
may  be  necessary  to  depart  somewhat  from  the  ideal,  and 
moreover,  in  order  to  simplify  stage  construction,  it  is 
desirable  to  transform  the  energy  in  the  high  velocity  steam 
into  mechanical  energy  in  two  or  more  steps  with  moderate 
blade  speeds.  As  an  illustration.  Table  I  has  been  pre- 
pared to  present  a  general  idea  of  the  amount  of  heat 
energy  available  per  pound  of  steam  between  customary 
working   pressures   and   temperatures. 

T,4RLE  :-B    T.  U.  AV.-MLABLE  BETWEEN'  V.ARIOUS  IVITIAl 
PRESSURES  AND  15  LBS.  AND  ONE  LB..  ABSOLUTE 


Initial  Conditions 

Final  Conditions                             | 

Pressure 
Lbs.  Ah= 

Temp. 
Deg  !•• 

IS  Lbs.  Abs. 
Temp.  2ij°  F. 

1  Lb.  Abs. 
Temp.  101°  F. 

B.t.u.AvailabIe:                       | 

'05      . 

•25 

■45 
165 
190 

331 
.334 
356 
366 
377 

142 

155 
166 
'77 
186 

294 
306 
31S 

325 
^33 

Practical  examples  should  prove  instructive,  both  in 
showing  the  fundamental  features  and  the  elastic  arrange- 
ment of  the  "re-entry"  type  of  turbine,  which  derives  its 
name  from  the  fact  that  the  steam  issuing  from  the  wheel 
is   re-directed   upon   it  again   by   reversing   chambers. 

Case  I. — Working  pressures  of  100  lbs.  initial  and  15 
lbs.  final  are  assumed.  This  gives  a  heat  drop  of  130  B.t.u. 
As  approximately  ten  per  cent,  is  lost  in  nozzle  friction,  the 
resultant  velocity  acting  upon  the  wheel  becomes  2,400  ft. 
per  second.  Taking  a  normal  blade  speed  of  500  feet  per 
second  and  blade  angle  of  25  degrees,  the  steam  velocity 
fixes  the  nozzle  angle  at  20  degrees.  Reducing  the  relative 
velocity  Ri  for  blade  friction,  the  relative  velocity  R:  leav- 
ing the  wheel  is  found,  thus  determining  the  absolute 
velocity  V.  The  magnitude  of  the  latter  shows  why  it 
is  necessary  to  provide  for  repassage  of  the  steam  through 
the  wheel.  This  steam  is  redirected  upon  the  blades 
through  the  reversing  chamber,  friction  decreasing  the  ab- 
solute velocity  to  1,200  feet  per  second,  establishing  a  noz- 
zle angle  of  15  degrees.  Under  these  conditions  the  steam 
jet  issues  at  right  angles  to  the  wheel  with  a  small  resi- 
dual velocity  of  250  feet  per  second,  thus  reducing  the  loss 
from  this  source  to  a  minimum. 

Case  II. — Assuming  now  that  the  pressure  range  had 
been  from  135  lbs.  to  15  lbs.  absolute,  the  steam  is  expanded 
from  135  to  23  lbs.  absolute  in  the  first  stage.  The  avail- 
able heat  would  still  be  130  B.t.u.,  and  therefore,  the  ve- 
locity developed  remains  the  same  as  above.  Then  the 
high  pressure  nozzle  and  reversing  chambers  in  both  cases 
will  be  similar,  excepting  that  in  Case  II.  they  will  be  of 
less  width  due  to  the  greater  steam  density.  However, 
with  the  pressure  of  23  pounds  at  the  end  of  the  first  stage, 
a  velocity  of  1.200  feet  per  second  may  be  developed  by 
further  expanding  to  15  lbs.  absolute,  which  is  accomplished 
by  the  addition  of  another  nozzle.  Had  the  initial  pressure 
been  higher,  the  residual  velocity  might  have  been  suffi- 
cient to  warrant  the  addition  of  another  reversing  cham- 
ber in  the  second  stage.  Depending  upon  the  pressures 
and  speeds  used  a   third   stage  may   be   profitably   employed. 

It  is,  of  course,  understood  that  the  size  and  details 
of  the  turbine  may  affect  the  choice  considerably  in  some 
instances,  and  therefore,  one  may  specify  any  one  of  the 
various  combinations  on  knowing  all  the  particular  char- 
acteristics of  the  turbine.  Consequently  this  information 
is  given  simply  to  show  that  when  the  pressure  conditions 
are    accurately    cited,    nozzles    can    readily    be    provided    that 
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will  result  in  very  efficient  turbines,  and  hence  the  exact- 
ness of  the  turbine  construction  will  not  be  neglected,  as 
no  increased  expense  is  entailed  in  ensuring  its  correctness. 
A  section  through  a  ISO  kilowatt,  non-condensing  tur- 
liine  ilcsigned  to  drive  an  alternating-current  generator  is 
cited.  The  flexible  system  afforded  by  the  "re-entry" 
type  may  l)e  said  to  be  a  direct  result  of  the  precedent 
established  by  the  standard  Parsons  turbine  in  its  ready 
compliance  with  working  conditions,  for  instance,  as  ac- 
complished in  regauging;  i.e.,  altering  the  relative  angular 
l)Osition  of  the  blading.  The  simplicity  of  construction 
realized  in  these  small  turbines  may  be  observed  from  the 
sectional  details,  and  therefore,  requires  little  explanation. 
The  rotor,  comprising  a  flat  steel  disc  with  one  row  of 
blades  mounted  on  the  periiihery,  is  carried  upon  an  over- 
hung  shaft.     A    continuDU.s   >hroud    for   the   blades   is   estab- 


Mixed  Type 

A  composite  impulse  and  reaction  turbine  was  first  de- 
signed in  this  country  in  ItlOS  mainly  to  accommodate  large 
capacities,  which  innovation  resulted  in  the  successful  de- 
velopment of  the  high-power  double-flow  turbine.  In  the 
small  impulse  turbine  the  economy  for  condensing  work 
may  be  materially  improved  by  the  addition  of  a  low  pres- 
sure stage  containing  Parsons  blading.  A  number  of  tur- 
bines of  this  type  have  been  built  ranging  in  capacity  from 
100  to  300  kilowatts.  This  unit  largely  resembles  in  most 
of  its  details,  the  well-known  Parsons  type  previously  de- 
scribed, with  the  exception  of  the  high  pressure  end.  For 
this  part  an  impulse  wheel  replaces  the  high  pressure  re- 
action blading,  and  is  so  designed  as  to  efficiently  absorb  a 
large  dr(jp  in  steam  pressure,  or  more  correctly,  heat 
energy.      Incidentally,    this    same    wheel    is    appropriated    as 


1 


J82 1 

?¥#ifS0 

im^^i*!^ 

"TufcJ 

iu 

rfiwto 

.■u ' i^r^fr 

I' 

ssit 

jViilii]'hlKL....-]i.-rfrt-l1lf.llfiMn 

iiiiUpiiip"      •» 

^if^mmm 

'mmW>\ 

llUi^lf 

jiiLlHUjiikjjh 

fc'f'Siw"" 



— 

1 

MO 

, 

— 

70S 

HW  Mrs. 

» 

■      /7J  H> 

KH/s 

I9S    H 

W  Hf, 

240  />fW  Hn        i|<        23S   f^W.  Hn.       ■ 

>f. 

irayt   Si/K»> 

fy».     'V 

Iiv9<-^ 

/4yenigf 

Ttnv*}S 

e'ruht 

,t   aa.z-  f  ihr 

aoo 

mo 

3  m 


.499 


JAjBTT 


['*,, 


Aoo 


z:::?- 


v*'ji"ff^*»^..  ...A***  "^iift^ 


"'^rv  y 


1^ 


jtf 


.-*^*Jv— . 


,„«»  «"''"'"*-«^>^-«>-,..,, 


^' 


/ 


-^^ 


"^ii-T^ 


^rs—  H  w.  /*'S: 


4^hG-t(-W4i 


nw.*. 


S  P.M 


S  PM 


TRM. 


6  PM 


3  PM 


Comparative  ]>oad  ('urves  of  Steam  Engines  (above)  and  Exhaust  Steam  Tiuhine  (below),  Regina,  Sask. 


lished  by  having  projections  cast  on  the  back  of  each,  to 
mesh  with  the  face  of  the  adjacent  blade,  which  not  only 
serves  the  primary  function  of  maintaining  the  integrity 
of  steam  jet,  essential  in  the  impulse  type,  but  also  hrmly 
braces  the  outer  end  of  the  blade,  idiviating  any  tendency 
to   vibrate. 

An  addition.-il  bearing  is  provided  on  the  governor  end 
to  steady  the  supplementary  governor  gear  shaft,  this  be- 
ing made  detachable  to  facilitate  dismantling.  The  cylinder 
is  supported  on  benches  forming  an  extension  of  the  gen- 
erator bed  plate.  This  not  only  assures  perfect  alignment, 
but  also  eliminates  any  effect  from  temperature  variations. 
Geared  governors  are  used  as  they  establish  the  highest 
degree  of  regiilation.  Forced  lubrication  is  secured  throngh 
the  gear  type  pump  which  forms  an  integral  part  of  llu' 
turbine  and  results  in  a  self  contained  automatic  unit  <  )il 
under  pressure  reaches  all  surfaces  in  frictional  contact. 
Protection  against  overspeeding  is  provided  by  an  auto- 
matic stop. 


a  balancing  dummy  for  the  low  pressure  reaction  end. 
which  manifestly  brings  about  unusual  compactness.  In 
this  design,  comparatively  low  blade  speeds  and  steam  ve- 
locities may  be  efliciently  employed  with  the  advantages  of 
greatest  freedom  from  the  erosion  resulting  from  the  high 
velocity  of  moist  steam  jets,  reference  to  which  has  pre- 
viously been  made. — the  cutting  action  varying  approxi- 
mately as  the  square  of  the  relative  velocity.  Where  fuel 
is  costly,  such  a  design,  although  more  ex|)ensi\'e,  should 
prove  fully  warranted.  It  further  exemi)lilies  the  versatility 
which  is  possible  in  turbine  designing  and  is  a  type  which 
has  come  into  (|nile  gener:il  use  in  Eur<ipe,  \\  Ik  re  the  luel 
item  is  always  the  foremost  consideration. 
Low  Pressure  Turbines 
The  low  pressure  turbine  will  undoubtedly  be  finmd  to 
be  a  benefit  to  the  small  reciprocating  engine  plant.  In 
m;iny  of  these  stations  the  engines  have  been  operated  non- 
condensing  for  the  reason  that  the  expense  connected  with 
a    condensing    equipnunl       would      scarcely    be    warranted    in 
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view  of  the  small  return  effected.  Since  the  turbine  works 
so  efficiently  in  the  low  pressure  ranges,  station  operators 
may  safely  expect  to  improve  their  plant  economically  from 
30  to  100  per  cent,  through  installing  the  low  pressure  tur- 
bine to  work  on  the  exhaust  of  their  engines. 

Such  results  are  entirely  practical  and  have  been  ob- 
tained, as  in  a  typical  case  of  a  500  k\v.  low  pressure  unit 
installed  for  the  City  of  Regina,  Canada,  where  exhaust 
steam  is  obtained  from  one  22  by  30  inch  Corliss  and  one 
11  and  20  by  14  inch  compound  automatic  engine,  govern- 
ing being  accomplished  entirely  through  the  latter  units  as 
the  turbine  is  tied  in  electrically  through  synchronous  al- 
ternators. The  accompanying  graphic  charts  show  clearly 
that  the  fuel  value  has  been  practically  doubled  at  the 
switchboard.  Using  the  average  figure  given  on  the  chart, 
it  will  be  noted  that  the  low-pressure  turbine  delivers  0.97 
kilowatts  per  kilowatt  of  the  engines.  A  fact  developed  in 
this  station,  as  in  many  other  low-pressure  turbine  instal- 
lations is  that  no  impairment  of  vacuum  occurred  due  to 
the  pressure  in  the  piping  between  engine  and  turbine  fall- 
ing below  atmosphere.  On  the  turbine  load  chart  the  inlet 
pressure  varied  from  3  to  15  inches  vacuum,  an  average 
vacuum  of  28.4  inches  (30  inch  barometer)  being  maintain- 
ed at  the  turbine  exhaust.  Several  advantages,  both  from 
the  standpoint  of  efficiency  and  mechanical  operation,  ac- 
crue from  allowing  the  pressure  between  engine  and  tur- 
bine to  vary  with  load. 

In  a  great  many  cases  low  pressure  turbines  warrant 
the  use  of  cooling  towers  where  an  adequate  cooling  water 
supply  is  lacking.  Cooling  systems  may  be  arranged  in 
various  practical  w'ays.  and  they  generally  add  but  a  small 
percentage  to  the  plant  investment.  They  vary  from  be- 
ing made  of  a  pile  of  brush  with  suitable  distributing 
troughs  at  the  top.  as  pursued  in  some,  southwestern  sec- 
tions, or  wooden  lattice  construction  of  open  type,  or  spray 
nozzles  either  distributed  over  a  cooling  pond,  or  else  as 
occasionally  done,  by  appropriating  the  pow-er  house  roof 
as  a  water  shed,  to  the  more  expensive  enclosed  forced  or 
natural-draft  chimney  coolers.  These  references  are  sim- 
ply made  to  impress  the  fact  that  where  small  stations  are 
unable  to  obtain  a  natural  supply  of  condensing  w'ater.  an 
effective  substitute  may  thus  be  devised.  In  the  design  of 
cooling  towers,  free  fall  and  excessive  lift  of  circulating 
water  must  be  avoided  in  order  that  their  operation  may  be 
most   efficient. 

Notwithstanding  the  high  thermal  efficiency  that  may 
be  secured  through  using  the  low-pressure  turbine,  its  in- 
stallation is  not  to  be  indiscriminately  recommended.  It 
simply  becomes  a  matter  of  economic  consideration  as  to 
whether  or  not.  at  the  load  factor  at  which  the  plant  is 
operated,  the  saving  in  fuel  expenditure  will  be  sufficiently 
in  excess  of  the  capital  charges  on  the  increased  plant  in- 
vestment. 

Generally  the  construction  of  the  low  pressure  turbine 
is  similar  to  that  of  the  complete  expansion  turbine,  except- 
ing that  the  high  and  intermediate  pressure  elements  are 
omitted.  For  small  capacities,  it  would  again  be  convenient 
and    desirable    to   adopt    the    re-entry    type. 

Bleeder  Turbines 

Frequently  central  stations  find  it  profitable  to  supply 
a  heating  load  in  addition  to  its  electric  output.  Previously 
in  turbine  plants,  the  low  pressure  steam  was  taken  from 
the  entrance  of  the  intermediate  stage  and  delivered  to  the 
heating  system  through  a  reducing  valve.  This  method  not 
only  entailed  considerable  loss,  but  the  amount  of  atmos- 
pheric pressure  steam  that  could  be  bled,  was  unduly  lim- 
ited. To  obviate  this  shortcoming  of  the  standard  condens- 
ing turbine,  a  special  type  of  turbine  has  been  developed, 
in    which    the    steam    that    passes    from    the    intermediate    to 


the  low  pressure  stage  is  controlled  by  a  valve  which  is, 
in  turn,  governed  by  the  pressure  in  the  heating  main. 
All  low  pressure  steam  not  required  for  heating,  performs 
work  in  the  low  pressure  section,  and  besides,  before  the 
steam  reaches  the  pressure  of  the  heating  system,  it  has 
been  efficiently  utilized  in  the  high  pressure  elements  of  the 
turbine.  When  all  of  the  steam  is  to  be  diverted  to  the 
heating  system,  the  entire  amount  may,  by  special  exterior 
piping,  be  made  to  pass  through  all  stages  of  the  turbine, 
thus  obviously  improving  the  economy. 

Operation  and  Maintenance 

Being  entirely  self-contained,  the  turbine  requires  mini- 
mum attention,  and  very  frequently  is  given  but  little  more 
care  than  an  electric  motor.  In  fact,  a  central  station  own- 
er visiting  another  plant,  thought  that  the  turbine  driven 
centrifugal  pump  was  electrically  propelled.  The  -absence 
of  internal  wearing  surfaces  such  as  in  the  steam-engine 
cylinder,  prevents  trouble  from  scoring  and  dama.ge  follow- 
ing a  failure  of  the  oil  supply. 

.As  there  are  no  reversal  shocks  or  strains  in  its  opera- 
tion, it  is  least  subject  to  any  disturbance  of  the  correct 
adjustments.  Therefore,  the  frequent  applications  of  the 
indicator,  taking  up  on  pin  bearings,  resetting  of  valves  and 
knock-off  blocks,  do  not  enter  the  operation  of  the  steam 
turbine  station.  Further  still,  the  turbine  is  immune  from 
any  damage  due  to  "slugs"  of  water  coming  over  with  the 
steam,  while  with  the  reciprocating  engine,  precautionary 
measures  must  be  taken  to  avert  serious  accident  from  this 
cause,  by  insuring  that  the  cylinder  relief  valves  are  always 
operative.  The  exhaust  is  not  contaminated  with  oil,  and 
may,  therefore,  be  safely  used  for  any  industrial  application. 

Bearing  the  above  factors  in  mind,  it  is  to  be  appreciat- 


TABLE  II— TEST  OF  CORLISS  COMPOUND  ENGINE  .A.T  AMERICAN 
SUGAR  REFINING  CO.'S  WORKS,  BROOKLYN,'  N.  Y. 
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21.15 
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85J 

91.8 
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14.58 

25.0 

23.3 

'Correction  Factors : — 

Superheat — 0.6  percent  per  lO  degrees  F.  change. 
Vacuum — two  percent  per  inch  change  of  vacuum 

ed  that  the  station  force  may  be  applied  with  liic  highest 
possible  eflicienc}'  in  a  turbine  equipped  plant.  The  intro- 
duction of  novel  and  valuable  electrical  appliances  and  the 
prosecution  of  new  business  campaigns,  requires  the  al- 
most continuous  attention  of  the  management  of  small  pro- 
perties. With  the  greatest  safety  in  operation  of  the  power 
hoitse  equipment,  the  management  may  well  devote  less 
attention  to  this  part  of  the  system  and  apply  the  time  thus 
saved  to  a  greater  development  of  the  company's  service. 
When  the  subject  of  maintenance  is  considered,  the 
(luestion  of  local  conditions  must  be  given  attention 
Where  there  is  a  good  quality  of  feed  water,  the  turbine 
lias  usually  been  found  to  retain  its  original  standard  in 
service.  But  with  water  possessing  any  active  chemical 
properties  the  cylinders  have  given  evidences  of  erosion, 
and   where   steel   blades   were  used,   have  required   reblading 
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ill  some  cases,  and.  in  a  very  few  instances,  rcboring  and 
rclining  of  the  cylinder.  Original  bronze  blading  wliicli 
had  been  in  service  for  nearly  seven  years  in  a  400  kilowatt 
turbine  at  the  Johnston  Harvester  works  at  Batavia,  N.Y., 
did   not    show   signs   of   impairment. 

Several  years  ago  a  great  deal  of  discussion  was  cen- 
tered about  the  relative  efficiencies  of  the  engine  and  tur- 
bine. Actual  tests  have  fully  shown  that  the  turbine  ex- 
eels  for  condensing  service,  bearing  out  the  general  con- 
census of  opinion.  In  considering  economies  on  the 
whole,  engineers  should  avoid  simply  comparing  two  types 
of  units  merely  by  test  results  or  guarantees.  A  factor  for 
the  decline  in  efficiency  in  service  should  always  be  intro- 
duced. Very  little  change  in  turbine  economy  will  take 
place,  especially  where  moderate  steam  velocities  obtain, 
and  its  efficiency  may  be  regarded  as  a  practically  constant 
quantity.  This  cannot  be  said  of  the  reciprocating  engine. 
Losses  from  leakages  and  poor  adjustment  of  valves  may, 
of  course,  be  reduced  to  a  rather  small  quantity.  However, 
it   is   rare   that   they   are   entirely   eliminated. 

Economies 

It  is  the  extent  of  the  deterioration  in  efficiency  which 
may  vary  from  one  to  ten  per  cent  or  more,  that  concerns 
the  power  engineer.  Such  conditions  are  shown  in  the  re- 
port of  Messrs.  Dean  &  Wood,  read  before  the  .American 
Society  of  Mechanical  Engineers  in  1908,  in  which  the 
fact  was  prominently  brought  out  that  the  performance  of 
practically  all  small  engines  was  very  much  inferior  to  their 
rated   efficiencies. 

These  statements  are  not  intended  as  an  arraignment 
of  the  reciprocating  engine  which,  undoubtedly  has  been 
one   of  the   potent   factors   in   the   early   development   of   our 

T.ABLE  III— COMPARISON'S  OF  BEST  STEAM  R'\TE  WITH  AVER- 

.AGE  STEAM   RATE  OF  RECIPROCATIXG  ENGINES 

USING  SATURATED  STEAM. 


Best  Steam  Rate 
Lbs.  per  Ind.  Hp-Hr 

Average  Steam  Rate 
Lbs.  per  Ind.  Hp-Hr. 

21.50 
19.14 
16.50 

11.22 

II  05 
(162.20   B.t.u.  per 
min. ;  about  8.5) 

38.00 
2300 
22.00 
1800 

Compound    Non-Condensin£f 

Triple  Expansion  Condensing.... 
Quadruple  E-xpansion  Condensing 

industries.  But  many  of  its  present  drawbacks  are  so 
evident  that  they  establish  reason  for  its  rapid  supercession 
by  the  turbine.  It  is,  of  course,  not  to  be  gainsaid  that  the 
reciprocating  engine  of  the  highest  type  using  multiple 
cylinders,  steam  jackets,  reheating  receivers  , poppet  valves 
in  the  cylinder  head,  and  other  refinements,  have  made 
noteworthy  records.  However,  with  ordinary  working  con- 
ditions and  designs,  a  wide  departure  occurs  from  any 
such  excellent  operation,  and  this  is  becoming  more  broad- 
ly recognized,  as  indicated  in  a  recent  new  engineering  text 
book  by  Prof.  W.  D.  Ennis,  which  compares  the  best  per- 
formance attained  by  the  different  types  of  reciprocating  en- 
gines with  the  average  results  to  be  expected  in  practice 
with  the  usual  good  engine  operating  on  reasonaljly  steady 
loads.  Operating  conditions  have  been  omitted,  but  mani- 
festly it  is  the  relative  value  of  the  two  columns  in  Table 
in   which   bear  the  greatest   significance. 

For  non-condensing  service,  the  small  turbine  is  an  ex- 
tremely close  competitor  of  the  reciprocating  engine,  and 
when  the  inability  of  most  engines  to  maintain  their  effi- 
ciency, is  properly  regarded,  the  turbine  is  fully  on  a  parity, 
or  may  even  surpass  the  engine.  Partial  data  on  economics 
is  always  unsatisfactory,  as  the  working  conditions  of 
speeds,  pressures,  and  capacities,  should  invaiiably  be  con- 
sidered, due  to  the  marked  influence  they  exert  upon  the 
results  obtained. 


Essential  as  it  may  be  where  the  fuel  supply  is  costly, 
tlie  heat  cflicicncy  of  apparatus  is  plainly  not  the  only  gov- 
erning factor  in  the  selection  of  power  house  equipment. 
The  cost  to  operate  and  maintain  should  also  be  critically 
regarded.  Total  operating  cost  of  small  stations  averages 
as  high  as  2. .5  cents  per  kw.  hour  or  more,  down  to  0.6 
cents  or  slightly  less  per  kw.  hour,  including  fuel,  labor, 
oil,  waste,  supplies  and  maintenance.  Evidently  these  fig- 
ures depend  upon  size  and  type  of  equipment,  cost  of  fuel, 
loading  and  other  local  factors,  so  that  comparison  may  be 
misleading  unless  surrounding  conditions  in  the  two  types 
of  plants  are  very  similar.  While  such  data  is  usually  rare, 
the  following  relationship  between  the  turbine  and  high 
grade  reciprocating  engine  layout  obtained  from  the  actual 
operation  of  stations  of  about  5,000  kw.  aggregate  capacity 
in  corresponding  service,  represents  fairly  well  the  eco- 
nomic influence  of  the  steam  turbine.  With  the  engine  costs 
taken  as  unity  the  comparative  costs  in  the  turbine  station 
follow: — 


Fuel 

Labor  and  Superintendence. 
Oil,  Supplies,  Miscellaneous 
Repairs  and   Maintenance    . .  . 


ua      percent (high) 
75.5  percent 
23      percent 
56     percent 


Total    Operation    85.7  percent 

For  smaller  plants,  these  ratios  should  increase  to  some 
extent,  but  the  overall  results  with  the  turbine  will  invari- 
ably remain  superior.  The  foregoing  percentages  may  fluc- 
tuate greatly,  depending  upon  many  factors,  as  the  "per- 
sonal" efficiency,  age  of  apparatus,  skill  in  operation 
(boilers  in  particular),  etc.,  but  invariably  the  turbine 
plant  will  be  found  the  most  profitable,  not  only  from 
such  immediate  results  as  just  cited,  but  also  from  the  in- 
direct causes  previously  defined.-  In  a  like  manner  we  may 
treat  of  other  forms  of  power  machinery,  but  with  stations 
of  moderate  size  herein  discussed,  and  coal  not  exceeding 
.$3  to  $3.50  per  ton  in  cost,  the  best  results  are  to  be  derived 
with  the  turbine  equipment  when  both  their  aggregate  run- 
ning expense  and  capital  account  for  the  year  are  compared. 

Installation 

More  striking  than  any  other  feature,  is  the  exceeding- 
ly small  engine  room  required  to  accommodate  the  turbine 
equipment.  An  extreme  example  has  been  taken  such  as 
would  exist  in  a  city  office  building  where  property  and 
likewise    the    basement    space    possesses    considerable    value. 

With  an  installation  of  tandem,  compound  reciprocat- 
ing units  of  equal  aggregate  capacity  (given  preference  over 
the  cross-compound  on  account  of  space  conditions),  the 
floor  area  requirements  would  be  approximately  three  times 
that  of  the  turbine  equipment,  in  spite  of  the  fact  that  a 
500  kw.  alternator  with  a  rotary  converter  was  included  for 
the  purpose  of  supplying  direct  current  when  this  might 
have  been  accomplished  in  a  more  direct  way.  Obviously 
the  turbine  contributes  materially  toward  economy  in  the 
building  and  real  estate  investment.  No  restrictions  are 
placed  on  the  location  of  the  turbines  since  heavy  founda- 
tions to  prevent  vibration  are  not  essential.  Therefore,  the 
turbines  may  be  placed  in  accordance  with  the  arrangement 
best  suited  to  local  conditions.  They  may  even  be  carried 
on  a  structural  support  on  a  deck  over  the  hoiUr  room 
or  other  space,  or  else  set  up  in  the  basement  without  fear 
of  imparting  vibration  to  the  building.  Due  to  its  rotary 
motion,  there  are  no  pulsations  in  the  turbine,  rendering  the 
use  of  foundation  bolts  unnecessary.  The  compactness  of 
the  turbine  also  facilitates  its  transportation  and  erection. 
Turbines  of  the  sizes  described,  may  be  placed  in  service 
with  unusual  dispatch  when  received  at  the  power  station, 
ihereby  involving  a  minimum  of  time  and  expense  for  their 
installation. 
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Tlhie  Illymiinia.ti©]ni  ©f  Fort    Garry   SiLalLi©ini 

The  New  Union  Depot  in  Winnipeg  a  Model  of  Convenience — 
Spacious  and  Well    Lighted — Electric    Power     Used   Throughout 


The  completion  of  the  new  Union  Station  on  tlie  his- 
toric site  of  old  Fort  Garry  near  the  junction  of  the  As- 
siniuoine  and  Red  riveis,  marks  another  mile  post  in  the 
march  of  progress  of  railway  construction  in  Western 
Canada.  This  station  located  as  it  is  on  old  and  historic 
ground,  is  occupied  jointly  by  the  Canadian  Northern  and 
Grand  Trunk  Pacific  Railways,  both  comparative  young- 
sters in  the  railway  world  and  both  rapidly  nearing  their 
goal   of  ocean   terminals   on   the   Atlantic   and   the    Pacilic. 

The  station  is  one  of  which  Winnipeg  and  the  West  may 
well  be  proud,  for  in  architectural  beauty,  convenience  for 
the  traveling  public  and  in  the  general  layout  of  the  ter- 
minal, it  is  excelled  by  few  if  any  stations  on  the  con- 
tinent. Its  location  too,  on  the  wide  well-paved  Main 
street  at  the  foot  of  the  Broadway  Boulevard  is  one  well 
calculated  to  give  an  excellent  first  impression  to  the  vis- 
itors to  the  city.  Its  location  within  a  few  hundred  yards 
of  the  center  of  the  city  and  with  an  excellent  car  service 
from  all  directions  is  also  one  of  great  convenience  to  the 
travelling    public. 

The  engineering  problem  was  one  difficult  of  solution 
for  the  space  allowed  for  freight  and  passenger  tracks  and 
for  sheds,  etc.,  was  comparatively  limited,  but  they  have 
been  so  well  laid  out  that  there  are  few  terminals  in  the 
country  with  so  limited  room,  that  have  as  good  teaming 
and  freight  handling  facilities. The  terminal  yards  occupy 
nearly  all  of  the  space  in  the  area  bounded  on  the  south 
by  the  Assiniboine  river,  on  the  east  by  the  Red  river,  on 
the  north  by  Water  street,  and  by  Main  street  on  the  west. 
The  odd  shape  of  this  area  and  the  nearness  of  the  two 
rivers  has  necessitated  the  use  of  the  through  type  of  ter- 
minal in  preference  to  the  stub  end  type.  The  layout  pro- 
vides for  eight  through  passenger  tracks  with  adjacent 
platforms  under  the  train  shed,  and  for  two  open  tracks 
for  through  freights.  The  lines  come  in  from  the  east 
over  a  new  double  track  steel  truss  bridge  nine  hundred 
feet  long  containing  a  jack-knife  lift  span,  the  only  lift 
bridge  of  its  kind  in  Canada.  A  double  track  lift  bridge 
crosses  the  Assiniboine  river  at  the  west  end  of  the  sta- 
tion. At  each  end  of  the  passenger  tracks  will  be  a  signal 
tower  controlling  all  switches  by  the  electro-pneumatic  sj-s- 
tem.  The  freight  tracks  come  over  from  the  St.  Boniface 
yards  of  the  Grand  Trunk  Pacific  across  a  two-track  bridge 
now  in  use,  and  go  out  to  the  Canadian  Northern  yards 
in  Fort  Rouge  over  a  four-track  l)ridge  across  the  Assin- 
iboine river.  Signal  towers  are  also  provided  at  these 
bridges. 

As  before  noted  the  local  freight  yards  are  very  com- 
pact and  well  laid  out.  The  team  yard  comprises  42  tracks 
each  about  800  feet  long  with  a  capacity  of  twenty  cars.  To 
facilitate  switching,  the  leads  of  these  tracks  are  dividea 
by  crossovers  into  three  groups  of  fourteen  tracks  each, 
so  that  three  switch  engines  can  work  at  a  time.  The 
driveways  are  thirty  feet  wide  and  are  of  particularly  sub- 
stantial stone  block  construction.  They  are  tapped  by  a 
seventy  foot  avenue  running  the  length  of  the  yard.  This 
driveway  is  provided  with  ample  outlets  onto  the  city 
streets,  so  that  no  congestion  of  traffic  need  occur. 

The  nearness  of  these  yards  to  the  center  of  the  city's 
business  district  should  mean  a  substantial  lowering  of  the 
usual  high  cost  of  cartage.  Large  well  designed  freight 
sheds  are  provided  for  handling  the  outbound  and  incom- 
ing freight   of  the   two   roads. 


The  train  shed  is  of  the  most  modern  type.  The  smoke 
and  steam  from  the  locomotives  is  discharged  into  the  open 
air  through  slots  in  the  roof.  These  slots  are  about  two 
feet  wide  and  their  sides  come  down  below  the  top  of  the 
smokestack  so  that  none  of  the  smoke  is  discharged  into 
the  train  shed.  The  platforms  are  sufficiently  long  to  take 
two  eleven  car  trains,  and  their  total  capacity  of  200  seven- 
ty-foot passenger  coaches.  Evern  modern  convenience  that 
would  facilitate  the  handling  of  passengers,  express  and 
baggage  has  been  provided,  and  the  comfort  of  the  travel- 
er has  been  looked  after  to  a  marked  degree.  The  passen- 
ger goes  down  stairs  from  the  station  platform  to  a  sub- 
way running  under  all  the  tracks,  and  which  opens  into 
the  ticket  lobby  of  the  station.  The  emigrants  are  taken 
through  a  separate  entrance  to  their  waiting  room  which 
will  be  described  later.  Baggage  and  express  are  carried 
from    the    station   platform    to   the   trucking   subway   beneath 
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Fort  Garry  Station— Corridor  of  Waiting  Room. 

the  tracks.  Electric  elevators  are  used  for  this  work.  The 
baggage  and  express  rooms  will  finally  be  located  under 
the  west  end  of  the  train  shed,  and  will  be  readily  reached 
from   the    street   by   the   baggage   and    express   wagons. 

The  ticket  lobby,  a  clear  circular  space  of  ninety  feet 
diameter,  and  with  a  high  decorated  dome  occupies  the 
central  position  in  the  building.  The  ticket  booths  are 
located  in  the  south  side  of  the  lobby,  and  the  clear  un- 
obstructed space  under  the  dome  will  facilitate  the  handl- 
ing of  that  laige  part  of  the  traffic  which  does  not  use  the 
waiting  room,  and  will  insure  a  much  larger  degree  of  rest 
and  comfort  in  the  waiting  room,  than  is  usual  in  railroad 
stations.  In  the  rear  of  the  ticket  booths  is  the  baggage 
checking  room.  This  will  ultimately  be  used  as  a  waiting 
room  when  the  traffic  demands  it.  and  the  baggage  can  be 
checked  from  a  counter  in  the  room.  A  pneumatic  tube 
system  will  connect  the  baggage  counter  with  the  baggage 
room. 

The  lobby  is  lighted  in  the  day  time  by  four  large 
arched  windows,  and  a  skylight  in  the  dome,  and  at  night 
by  the  ornamental  standards  shown  in  the  accompanying 
cut  of  this  room.  The  lights  in  these  standards  are  all 
tungstens,  sixty  and  one  hundred  watt.  .\  railroad  balcony 
extends    around    the    lobby    at    second    floor    level,    and    the 
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post  standards  are  placed  on  it,  while  the  bracket  lights 
R'o  on  the  wall  beneath  it.  In  addition  to  the  standards 
and  wall  bracket-.,  about  20. 01)1)  watts  is  used  in  40-walt 
tungsten  lamps  in  indirect  lighting  of  the  dome  and  lobby. 
One  circle  of  relkctors  is  placed  on  a  concealed  ledge 
under  the  dome  and  throws  the  light  upwards.  Another 
circle  placed  above  the  skylight  at  the  top  of  the  dome 
throws  the  light  downward  through  the  skylight.  40-watt 
lights  are  also  placed  in  straight  horizontal  reflectors  be- 
neath the  four  large  windows  in  the  lobby  and  concealed  on 
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Fort  Garry  Station — Waiting   Room. 

the  ledges  between  these  windows.  The  reflectors  used 
are  of  the  Frink  type,  and  the  distribution  of  the  light  so 
uniform  that  at  night  it  is  nearly  impossible  to  locate  its 
source.  These  circuits  are  controlled  from  the  main  floor 
by  push  buttons  operating  solenoids  on  the  top  floor,  and 
so  arranged  that  half  or  all  of  the  lights  may  be  thrown 
on.  The  general  efifect  of  the  illumination  of  the  lobby  is 
very  good,  and  the  fixtures  present  an  excellent  appearance 
in   the   daytime. 

The  waiting  room  is  in  the  north  wing  of  the  build- 
ing, and  as  before  noted  opens  directly  on  the  ticket  lobby. 
The  accompanying  cuts  show  clearly  the  arrangement  of 
the  waiting  room  and  the  adjacent  corridors,  and  the  type 
of  lighting  fixture  used  in  these  places.  The  wall  panels 
surrounding  the  room  are  decorated  with  the  coats  of 
arms  of  the  various  provinces.  A  marble  wainscoting  six 
feet  high  is  carried  all  around  the  ground  floor,  and  the 
walls  above  are  finished  in  a  stone  effect.  A  skylight  forty 
feet  by  one  hundred  feet  furnishes  excellent  light  for  the 
waiting  room  and  the  baggage  rooms  in  the  day  time,  and 
the  soft  light  from  the  tungsten  light  fixtures  with  opal 
globes  rivals  this  at  night. 

Adjoining  the  waiting  room  and  opening  into  it  are 
the  lunch  room  and  the  restaurant.  These  also  open  on 
to  Main  street  and  to  a  carriage  drive  at  the  north.  Rest 
rooms  for  the  men  and  for  women  open  off  the  east  cor- 
ridor of  the  waiting  room. 

Emigrants  are  splendidly  provided  fur  in  quarters  oc- 
cupying the  whole  of  the  south  wing  of  the  ))asement.  There 
is  a  waiting  room  of  ten  thousand  square  feet  area,  a  laun- 
dry, and  ample  toilet  and  bath  facilities  for  nien  ami  for 
women,  and  many  other  conveniences  not  usually  found 
in  railway  stations.  These  rooms  are  well  lighted  by  one 
and  two  light  tungsten  fixtures  with  .Mba  shades  and  1.50 
watt   Mazda   lamps. 

The  second  and  third  floors  are  fitted  out  with  ofTices 
for  the  use  of  the  tw<j  railways  and  the  National  Trans- 
continental  Railway.     A    total   oflScc   space  of  23,000  square 


feet  is  now  available,  and  most  f)f  it  is  in  use,  and  to  pro- 
vide for  further  growth,  the  building  has  been  designed 
In  allow  for  the  addition  of  six  office  floors  giving  a  total 
floor  space  of  200,000  square  feet.  The  building  has  been 
so  designed  that  there  is  no  necessity  for  artificial  light- 
ing in  any  part  at  any  time  during  the  day.  Tungsten 
lamps  with  standard  fixtures  are  provided  in  the  offices, 
,iiid  in  the  corridors,  except  that  the  latter  are  provided 
with  hemisphei  ical  diffusing  globes.  Four  electric  eleva- 
tors serve  the  office  floors  and  the  basement.  I'he  north 
wing  of  the  basement  is  devoted  to  the  heating  and  venti- 
lating equipment,  stores,  etc.,  for  restaurant  and  dining 
car   service. 

Owing  to  the  high  class  of  central  station  service  pro- 
vided in  Winnipeg,  no  isolated  power  plant  is  installed, 
but  provision  has  been  made  for  the  installation  at  some 
future  time  of  generating  apparatus,  and  necessary  switch- 
boards. 

The  generating  equipment  as  planned  comprises  one 
200  kw.  5,50  volt,  3  phase,  60  cycle  generator  for  power 
and  lighting  service,  and  a  100  kw.  500  volt  direct  current 
generator  for  elevator  and  motors  on  sewage  disposal 
system.  There  are  installed  at  present  six  125  h.p.  boilers 
operating  at  100  lbs.  pressure.  These  are  equipped  with 
Jones  underfeed  stokers.  A  reducing  value  reduces  the 
steam  pressure  to  3  or  4  lbs,  at  which  pressure  it  is  used 
for  both  direct  and  indirect  heating.  There  are  installed  at 
present  three  50  kw.  2300/220/110  volt  transformers  from 
which  is  supplied  the  lighting  feeders  on  a  three  wire  110 
volt  single  phase  system.  Three  25  kw.  2300/550  volt 
transformers  supply  power  for  operating  the  motors  in  the 
building.  A  500  volt  direct  current  circuit  supplies  power 
for  the  four  passenger  elevators,  and  six  freight  elevators 
for  the  train  shed.  A  six  panel  Crouse-Hinds  switchboard 
distributes   the   power   received    from   the   above   sources. 

As  the  basement  of  the  building  is  below  the  sewer 
level,    two   sets   of   sewage   receptacles   are   installed   and   the 
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sewage  is  lifted  by  compressed  air,  supplied  by  two  com- 
pressors driven  by  direct  current  motors  which  start  and 
stop  automatically  being  coiilrolled  by  a  pressure  gauge 
with  solenoid  switches.  The  building  is  drained  in- 
to a  sump  which  is  automatically  emptied  by  a  motor  driven 
centrifugal    pump   controlled   by   a   float   switch. 

b'or  the  indirect  system  of  heating  used  on  the  ground 
lliior.  ;iir  is  taken  from  the  station  platform  and  drawn 
tlircjugh  cloth  screens  and  the  steam  pipes  and  forced  by 
a   large   fan,    driven    by   a   7yj    h.p.   3   phase   motor,   variable 
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speed  into  the  large  air  ducts.  Two  similar  fans  driven 
by  5  and  to  horse  power  motors  are  used  for  ventilating 
purposes.  A  tour  horse  povifer  motor,  tvifo  speed,  is  direct 
connected  to  a  centrifugal  blower  used  for  cleaning  the 
dirt  from  the  air  screens  above  mentioned  in  connection 
with  the  heating  apparatus.  There  will  also  be  installed 
a  50  horse  power  three  phase  motor  for  driving  an  air 
compressor  for  supplj'ing  air   to   the   train  platform. 

In  addition  to  the  above  motor  applications,  there  will 
be  installed  a  large  number  of  small  motors  for  use  in 
the    restaurant    and    similar    service. 

A  watchman's  clock  sj'stem  with  twelve  stations,  a 
time  clock  circuit  with  a  Howard  master  clock,  and  an 
extension  buzzer  system  are  among  the  details  looked  af- 
ter  by   the   general   contractors. 

The  lighting  of  the  train  shed  and  viaduct  and  rooms 
beneath   is   all   done  with    Nernst   lamps,   one   to   live   glower 


units,  in  all  about  300  lights.  Eight  ornamental  standards 
are  placed  on  the  sidewalk  in  front  of  the  building.  These 
add  materially  to  the  illumination  of  the  street  and  pre- 
sent a  very  attractive   appearance   in   the   day   time. 

The  railway  officials  who  have  co-operated  for  the 
construction  of  this  splendid  terminal  are  Sir  William  Mac- 
kenzie, president  of  the  Canadian  Northern;  Sir  Donald 
Mann,  vice-president,  and  Mr.  M.  H.  McLeod,  general  man- 
ager and  chief  engineer,  and  for  the  Grand  Trunk  Pacific, 
Mr.  Chas.  M.  Hays,  president;  Mr.  F.  W.  Morse,  vice- 
president,  and  Mr.  B.  B.  Kelliher,  chief  engineer.  War- 
ren &  Wetmore  of  New  York  have  had  charge  of  the  de- 
sign of  both  station  and  yards,  and  have  supervised  the 
construction  with  Mr.  J.  D.  Matheson  in  direct  charge  of 
the  work.  To  the  latter  the  writer  is  greatly  indebted  for 
the  information  and  pictures  contained  in  this  article.  Lyall 
&  Mitchell  are  the  general  contractors  for  the  work. 


Built  and  Installed  by  the  Harbor  Commissioners — 15,000,- 
000  Bushels  in  1910  —  Electrically  Operated   Throughout 


The  history  of  the  development  of  the  western  grain 
lands  is,  in  a  large  measure,  the  history  of  Montreal's  facili- 
ties for  the  storage  and  shipment  of  the  grain.  The  C.P.R. 
was  the  first  to  erect  an  elevator  there,  but  this  was  found 
insufficient  to  accommodate  the  increasing  quantities  brought 
down  by  lake  boats.  Later,  floating  elevators  were  con- 
structed in  order  to  facilitate  the  quick  passage  of  these 
boats,  but  the  volume  of  business  increased  so  fast  that  it 
was  found  imperative  to  erect  steel  elevators,  not  only  to 
store  grain,  but  to  enable  its  speedy  discharge  into  the 
vessels  which   conveyed   it   to   British   and   other  ports. 

The  Montreal  Harbor  Commissioners  have  been  alive 
to  the  iinportance  of  this  department  of  Canadian  trade, 
and  erected  the  first  steel  elevator  in  the  port.  It  has  a 
capacity  of  a  million  bushels,  but  the  pressure  upon  it  is 
so  great  that  a  second  elevator  of  reinforced  concrete,  with 
a  capacity  of  2,000.000  bushels,  is  now  being  constructed. 
In  1910  the  number  of  bushels  elevated  was  14,906,569,  as 
compared  with  565,355  in  1904,  and  great  as  was  the  total 
last  year,  a  large  amount  of  business  had  to  be  refused 
owing   to  want   of  room. 

When  the  new  elevator  and  other  terminal  facilities 
are  finished,  Canada  will,  according  to  Major  G.  W.  Stephens, 
president  of  the  Commissioners,  control  the  grain  export 
business  of  North  America  and  trade  that  now  goes  to 
Buffalo  will  be  diverted  to  the  Dominion.  This,  because  the 
Canadian  water  route  to  Montreal  is  shorter,  better  and 
quicker. 

The  elevator  and  conveyor  systems  of  the  Harbor  Com- 
missioners are  operated  by  electricity,  the  current  being 
supplied,  under  contract,  by  the  Montreal  Light,  Heat  and 
Power  Company.  When  the  grain  is  brought  down  by  the 
lake  boats  it  is  conveyed  into  the  elevator  by  means  of 
marine  legs,  which  are  lowered  into  the  vessels'  holds. 
These  legs  are  connected  with  a  steel  tower,  which  runs 
on  a  track,  and  so  permits  the  legs  to  be  lowered  wherever 
required  along  the  elevator  wharf  side.  The  grain  is  work- 
ed into  the  legs  by  huge  shovels  controlled  by  compressed 
air  and  electro-magnetic  clutches.  The  latter  are  so  ar- 
ranged as  to  work  in  pairs  alternately  reversing  the  drums 
working  the  shovels.  This  action  is  accomplished  by  the 
use  of  automatic  time  interlocking  solenoids,  which  not 
only  prevent  the  reversing  motion  from  being  applied  too 
<|uickly.    but    lock    it    in    tliat    posilimi    until    released    by    tin- 


switch,  thus  allowing  only  one  drum  in  each  pair  to  run 
in  the  same  direction.  These  portable  oil  switches,  which 
apply  the  current  to  the  solenoids  and  thence  to  the  magnet, 
are  carried  by  flexible  conductors  to  the  hatch  of  the  un- 
loading vessel.  Power  for  these  magnets  is  supplied  by  a 
motor  generator  set  located  in  the   sub-station. 

The   grain   is   carried   to   the   top   of   the   marine   tower, 
weighed,  and   finally  deposited  in  the  many  bins,  which   are 
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of  three  sizes,  having  a  respective  capacity  of  30,000.  7,500 
and  3.000  bushels  each.  Before  it  goes  into  the  bins  the 
grain  is  weighed  a  second  time  by  means  of  special  mach- 
inery. 

The  electrical  plant  to  operate  the  receiving  end  of  the 
elevator  consists  of  four  motors  of  150  h.p.  each,  driving 
the  lofter  legs;  two  marine  leg  motors,  one  of  100  h.p.  and 
the  other  of  ~:>  h.p.;  a  conveyor  motor  of  50  h.p.;  shovel 
motor  of  50  h.p.:  car  puller  motor  of  .50  h.p.;  two  cleaner 
motors  of  15  h.p.  each;  pump  motor  lo  h.p..  and  a  passenger 
hoist  motor  of  15  h.p.— a  total  of  1,000  h.p.  All  operations 
are  controlled  from  tlie  switchboard  room  by  a  series  of 
double   throw   starting  switches   connected   to  a   low   tension 
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switchboard.  Specially  arranged  signals  facilitate  the  start- 
ing and  stopping  of  these  machines.  The  transformers  are 
375  kw.  capacity,  and  were  supplied  by  the  Canadian  Gen- 
eral Electric  Company;  they  receive  power  at  2,300  volts 
and   step   it  down   to   575  volts. 

The  commissioners'  conveyor  system  is  the  largest  in 
the  world.  By  it  the  grain  is  conveyed  from  the  bins 
through    a   series   of   galleries,     mainly      supported    by    steel 


High  Tension  Switchboard  and  Transformers. 

towers,  to  vessels  in  any  required  part  of  the  sheds  along 
the  whole  water  front.  These  galleries  lead  from  the  ele- 
vator proper  right  along  the  sheds,  and  are  designed  to  de- 
liver grain  directly  to  the  ships  at  their  berths;  they  have 
proved  of  great  advantage  in  connection  with  convenient 
and  economical  shipments.  When  grain  is  required  the 
amount  is  weighed  up  and  conveyed  over  rubber  belts 
through  the  galleries  to  the  particular  ship,  into  the  hold 
of  which  it  is  sent  through  spouts.  There  is  an  electrical 
signalling  system  advising  the  feed  tenders  of  the  amount 
desired  to  be  shipped.  The  motors  for  driving  the  belts 
in  the  galleries  are  placed  in  the  towers,  and  are  twelve  of 
00  h.p.  each,  four  of  50  h.p.  each,  two  of  85  h.p.  each,  five 
of  75  h.p.  each,  eight  of  40  h.p.  each,  a  total  of  1,785  h.p. 
These  are  of  various  makes,  but  many  are  of  the  Westing- 
house  type,  all  being  controlled  from  extended  circuits  from 
the  main  bus  bars  in  the  station.  The  transformers  feed- 
ing the  galleries  are  three  in  number,  supplied  by  the  Allis- 
Chalmers-BuUock,   Limited. 

There  are  two  low  tension  switchboards  and  one  high 
tension  switchboard  in  the  sub-station.  One  of  the  low  ten- 
sion switchboards  is  equipped  with  low  volt  bus-bars  and 
normal  volted  bus-bars,  the  starting  operation  consisting 
of  throwing  the  switch  on  the  low  voltage  bus  when  first 
starting  up,  and  on  to  the  normal  voltage  bus  when  com- 
ing up  to  speed,  thus  doing  away  with  a  compensator  for 
each  individual  machine.  The  low  voltage  bus  is  brought 
directly  from   taps  on  the   transformers. 

The  second  low  tension  switchboard  is  c(|uippeil  with 
oil  type  circuit  breakers  supplying  current  to  the  com- 
pensators in  the  towers.  At  each  tower  there  is  a  distribut- 
ing panel  with  fuse  circuits  for  each  motor  in  that  tower. 
The  tower  motors,  owing  to  their  great  distance  from  the 
source  of  supply,  have  each  a  compensator  for  starting 
duty;  that  is,  the  same  operation  is  performed  for  start- 
ing, excepting  only  that  normal  leads  are  carried  to  llu- 
individual  towers.  There  are  indicating  ammctrcs  and  voll- 
mctrcs  of  a  suitable  range  on  each  of  the  switchlinards. 
which    give    \h<;    operator    complete    infornnitioii    a-j    \<j    the 


output.  The  high  lensicjn  switchboard  controls  the  cur- 
rent from  entrance  to  the  banks  of  transformers,  bulli 
power  aiid  lighting,  and  is  equipped  throughout  with  the 
automatic  type  of  oil  circuit  breaker  closing  the  trans- 
former circuits.  There  are  recording  and  integrating  types 
of  watt  meters  with  switchboard  foi  control  of  the  local 
amount  of  energy  used  on  the  system.  On  the  high  tension 
wires  suitable  lightning  arresters  and  choke  coils  are  instal- 
led  for  the   protection   of   the   transformers. 

The  lighting  is  by  incandescent  lamps,  which  are  pre- 
ferred to  the  arc  type  owing  to  the  danger  of  igniting  dust 
from  the  grain  by  the  latter.  The  elevator  lights  are  from 
110  volt  mains  and  the  gallery  lights  from  440  volt  mains, 
four  lamps  in  a  series.  440  volt  mains  lead  from  the 
sub-station  to  distributing  panels,  with  fuse  switches  for 
each  circuit  in  the  galleries  and  towers. 

There  is  a  complete  telephone  system,  requiring  a  motor 
generator  to  sMpply  energy  for  its  satisfactory  operation. 
The  telephone  is  of  the  intercommunicating  .type,  reaching 
to  all  the  towers  with  jacks  at  the  windows.  In  connection 
with  the  energy  used  for  the  system  a  storage  battery  of 
suitable  size  to  ring  twenty-four  four-inch  bells  in  multiple 
at  one  time  or  two  twelve-inch  gongs  at  one  time,  is  in- 
stalled. Signal  and  emergency  systems  have  also  been  in- 
stalled.    The   former  is   equipped  with   red  lamps   and   num- 


Motors  Opei-ating  in  Tower  A. 

bers,  by  the  operation  of  which  grain  is  sent  to  any  part 
of  the  galleries  desired.  The  emergency  signals  are  for  use 
in  case  of  grain  choking  the  spouts  or  the  machinery  break- 
ing down.  These  systems  are  connected  with  the  sub-sta- 
tion, enabling  the  engineer  to  keep  in  touch  with  all  de- 
partments of  the  plant. 

Mr.  T.  E.  Salter  is  the  chief  electrician  in  charge  of  the 
plant   for   the    Harbor   Commissioners. 


The  Hyslop  Automatic  Electric  Starter 

The  Hyslop  Automobile  Company  arc  installing  on  a 
number  of  their  latest  type  machines  a  very  ingenious  elec- 
trically operated  device  which  does  away  with  the  old  meth- 
od of  cranking  the  engine  at  starting.  The  engine  is  pro- 
vided with  a  small  electric  generator,  which  on  occasion 
.acts  as  a  motor  operated  by  a  battery  of  storage  cells. 
l"or  starting  the  engine  the  clutch  is  released,  the  cells  are 
automatically  thrown  on  to  the  motor  which  revolves,  and 
being  connected  through  a  gear  and  clutch  with  the  revolv- 
ing shaft  of  the  engine,  performs  the  same  function  as 
cranking  by  hand.  When  the  engine  is  in  operation  the 
generator  output  charges  the  cells,  lights  the  car  and  pro- 
vides the  necessary  energy  for  the  spark  discharge,  thu.'i 
(loing  away  with   the  nuagncto, 
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Exhibits  yearly  increasing  in  number  and  proportions  but  more 
than   all  in  active  interest  on  the  part  of  the  general  public. 


The  electrical  display  at  the  Canadian  National  each 
year  becomes  an  increasingly  important  department.  It  is 
really  unfortunate  that  more  suitable  quarters  are  not  pro- 
vided, either  in  the  form  of  a  separate  building  for  elec- 
trical displays  only,  or,  as  one  exhibitor  expressed  himself, 
have  the  location  so  planned  that  each  electrical  exhibit  may 
be  seen  in  closest  proximity  to  its  proper  field  of  operations, 
as  for  example,  motors  might  well  be  exhibited  operating 
machinery  in  the  Process  building.  A  simple  display  of 
motors  or  dj'namos  or  unlighted  lamps  or  silent  telephones^ 
is  surely  less  valuable  than  an  operating  display.  The  pre- 
sent broadcast  distribution  of  electrical  apparatus  over 
the  whole  Exhibition  grounds  simply  means  that  unless  the 
electrically  inclined  visitor  spends  two  or  three  days  in- 
vestigating every  nook  and  cranny  of  the  whole  exhibit  he 
does  not  see  all  the  apparatus  that  interests  him  or  that  the 
exhibitors  are  trying  to  interest  him  in. 

We  give  below  a  short  itemized  report  of  the  various 
electrical  exhibits  shown: — 

Death  &  Watson,  manufacturers  of  electric  signs,  had  an 
exhibit  in  the  transportation  building,  including  electric 
lighting   equipment    for   automobiles. 

John  Millen  &  Sons  had  an  interesting  exhibit,  principal 
of  which  was  the  well-known  Coventry  noiseless  chain,  the 
system   now   being  widely   used   in   place   of   belts    or   ropes. 

The  Fairclough  Art  Glass  &  Decorating  Company  had 
a  compact  little  corner  of  attractive  art  glass  samples  and 
electric  fixtures.     Shower  effects  were  especially  prominent. 

The  Jos.  P.  Cleal  Co.,  in  addition  to  their  large 
6-ton  scale  exhibited  a  line  of  electric  fans,  toasters,  heat- 
ing pads,  etc. 

The  Gibson  Electric  Company,  agents  for  the  Hupp- 
Yates  and  Babcock  electric  automobiles,  was  a  point  of 
great  attraction  among  the  automobiles  in  the  Transporta- 
tion  building. 

Jones  &  Glassco  made  a  specialty  of  their  widely  known 
Reynold  silent  chain,  which  was  shown  in  operation.  The 
exhibit  of  this  firm  also  included  a  patent  clothes  drying 
machine. 

The  Canadian  Carbon  Company,  in  the  Transportation 
building,  had  a  fine  display  of  X  cells,  the  kind  with  the 
nine  lives;  also  a  varied  line  of  flashlights,  miniature  lamps 
and   electrical   novelties. 

The  Dominion  Telephone  Co.,  of  Waterford,  Ont.. 
showed  an  attractive  exhibit  of  telephones  of  various  kinds, 
switchboards,  and  all  the  various  equipment  necessary  for 
the  installation  of  a  modern  telephone  system. 

The  Campbell  Gas  Engine  Company,  of  Halifax,  Eng- 
land, thnni.sjh  their  agents,  Chambers  &  Simpson.  103  Bay 
street,  Toronto,  had  an  exhibit  of  gas  engines,  oil  engines, 
suction  gas  plants,  etc.  Also  a  display  of  D.  and  J.  Tullis, 
Scotland,  washing  machines. 

The  Waverley  Electric  Company  had  a  varied  display  of 
cars  and  trucks  fitted  witli  storage  batteries.  These  at- 
tracted a  great  deal  of  attention,  indicating  that  the  electric 
vehicle  is  destined  to  take  a  very  prominent  place  in  the 
automobile    world    in    (lie    near    future 

The  Canadian  H.  W.  Johns  Manville  Company  showed  a 
varied  line  uf  overhead  ccmstruction  in;ilrri;il,  no-arc  fuse 
material,   electric   tape.   J.    M.   and   red    seal    batteries.   J.    M 


libre   conduit  for  underground  work,  and   solderall,  a  solder 
that  does  not  require  the  heat  of  a  torch  to  fuse  it. 

The  British  Aluminium  Co.  exhibited  through  their  To- 
ronto agents,  Messrs.  Parke  &  Leith,  a  very  comprehensive 
assortment  of  aluminium  apparatus  and  requirements,  in- 
cluding all  the  electrical  uses  to  which  this  metal  is  now 
generally  put,  all  the  household  uses,  and  all  its  general 
purpose   uses. 

The  Automatic  Electric  Cook  Company  had  a  number  of 
their  new  automatically  controlled  electric  cook  stoves  in 
operation.  Mr.  Templeton  expressed  himself  as  very  pleased 
with  the  reception  this  new  invention  was  accorded  by 
visitors  at  the  Fair.  It  was  claimed  for  the  cooker  that  it 
is    cheaper   to    operate    than    a   gas    stove. 

The  Canadian  Tungsten  Lamp  Co.  This  company's  ex- 
hibit was  shown  by  the  Dominion  Illuminating  Rental  Co., 
of  123  Bay  street,  Toronto.  In  addition  to  the  well-known 
Kolloid  Wolfram  lamps  manufactured  by  the  Canadian 
Tungsten  Company,  there  was  a  full  display  of  electric  fix- 
tures, shades  and  glassware  of  all  descriptions. 

The  Fisher  Electric  &  Mfg.  Company  showed  a  variety 
of  vacuum  cleaners,  fioor  polishers,  coffee  mills,  meat  chop- 
pers, valuable  speed  drills  and  lathes,  all  electrically  oper- 
ated. A  valuable  feature  of  their  vacuum  cleaner  is  the 
ease  with  which  it  can  be  moved  about  the  room,  being 
mounted   on   a   little   truck. 

McDonald  &  Willson — The  noticeable  feature  in  con- 
nection with  McDonald  &  Willson's  exhibit  were  the  shower 
crystals,  and  the  alabaster  bowl  style  of  semi-indirect  light- 
ing for  both  of  which  this  progressive  firm  report  an  in- 
creasing demand.  Not  many  pendants  were  shown,  the 
present   demand   being  for   the   shorter   ceiling   fixtures. 

The  Radiant  Electric  Company  exhibited  the  regular 
line  of  electric  irons,  toasters,  percolators,  electric  radia- 
tors, and  so  on.  Special  features  of  their  exhibit  were  drink 
mixers  operated  by  a  miniature  motor  which  they  are  hand- 
ling for  the  Hamilton  Beach  Company,  of  Racine,  Wiscon- 
sin, the  Eureka  vacuum  cleaner,  for  which  they  also  are 
agents,    and   a    breakfast   set   including   four   pieces    in    one. 

The  Crown  Electric  Mfg.  Co.  showed  a  wide  variety  of 
electric  fi.xtures.  Shower  effects  were  very  prominent,  the 
well  proportioned  plainer  designs  indicating  that  the  elabor- 
ate fixture  is  less  popular  than  formerly.  Special  attention 
was  attracted  by  some  handsome  electroliers  of  Greek  de- 
sign, and  a  well  proportioned  newel  post  fi.xture.  The  il- 
luminated pedestal  was  a  novel  and  very  decorative  feature. 

The  Nineteen  Hundred  Washer  Co.  demonstrated  an 
electrically  driven  washing  machine  and  wringer  operated 
by  the  same  motor,  a  Westinghouse  1/12  h.p.  type  attach- 
able to  any  lighting  socket.  These  washers  are  being  sent 
out  on  trial  for  one  month  and  are  giving  splendid  satis- 
faction on  account  of  their  compactness  and  ease  of  oper- 
ation. 

The  Economic  Electric  Heating  Company  were  demon- 
strating Koyce  &  Company's  economic  heating  appliances, 
including  iron.s,  disc  stoves,  etc.  The  exhibit  also  included 
percolators,  eg,g  boilers  and  a  complete  list  of  modern 
household  requirements.  Special  mention  may  be  made  of 
the    Arnold    vibrator,     the     Royce   economic    iron,   and    thq 
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Crown   vaciuiiu   cleaner.     The   exhibit   was   in   charge   of   the 
engineering  firm  of  Holmes  &   Irving. 

Jones  &  Moore  showed  a  variety  of  a.c.  and  d.c.  motors 
and  generators,  varying  in  size  from  54  h.p.  to  133  h.p.,  d.c, 
and  from  1  h.p.  to  75  h.p.,  a.c.  They  also  had  on  exhibit 
their  popular  Pelouse  iron  in  various  sizes.  The  motors 
of  this  company  were  widely  distributed  throughout  the 
Exhibition  grounds,  being  used  exclusively  in  Machinery 
hall,  Process  building.  Transportation  building,  and  under 
the   Grand   Stand. 

The  Benjamin  Electric  &  Mfg.  Co.  exhibited  their  re- 
flector sockets  for  factory  and  other  lighting,  1,500  of  which 
were  in  use  on  the  grounds.  Other  lines  included  Cut- 
ler Hammer  porcelain  switches,  wireless  clusters  in  com- 
binations of  1  to  7,  series  or  multiple,  the  Wirt  insulating 
joint  and  a  new  friction  drive  screw  driver  with  an  insulated 
handle.  The  latter  proved  very  popular  with  electrical 
workers. 

The  Canadian  National  Carbon  Co.  was  represented  by 
Mr.  J.  E.  Hauser  of  the  publicity  department  and  Mr.  H. 
Hahn  of  the  sales  department.  Various  styles  and  sizes 
of  caibon  brushes,  flame  arc  carbons  and  other  carbon 
products  were  exhibited  including  Columbia  dry  cells  and 
Columbia  ignition  cells;  also  Columbia  multiple  batteries 
suitable  for  ignition  and  for  automobile  or  motor  boat 
lighting  purposes.     Factory  is   at   99   Paton   Road,  Toronto. 

The  National  Electric  Heating  Company  had  an  attrac- 
tive display  of  irons,  toasters,  hot  plates,  percolators,  a 
large  coffee  urn  suitable  for  hotel  use,  etc.  The  double 
toaster  of  this  company  came  in  for  much  favorable  com- 
ment. A  feature  of  the  National  exhibit  was  the  electric 
iron  with  the  current  on  it  during  the  entire  exhibition, 
and  after  the  exhibit  the  heating  element  was  found  to  be 
in  perfect  condition.  Mr.  Pritzker  was  in  charge  of  the 
exhibit. 

The  Toronto  Electric  Light  Company,  with  which  was 
included  the  exhibit  of  the  I'acitic  Electric  Heater  Company, 
showed  an  exceptionally  large  variety  of  all  the  modern 
electrically  operated  household  conveniences.  The  booth 
was  beautifully  decorated,  the  ceiling  alone  being  studded 
with  something  over  500  lamps.  The  exhibit  included  the 
Santo  vacuum  cleaner,  washing  machine  electrically  oper- 
ated, electric  fans,  and  all  the  usual  kitchen  requirements, 
such   as   toasters,   percolators,   irons,    etc. 

The  Northern  Aluminum  Company,  in  addition  to  their 
usual  wire,  cable  and  bar  equipment,  showed  a  very  com- 
plete line  of  kitchen  and  household  ware,  including  a  com- 
bined tea-kettle  and  double  boiler,  triplet  saucepan,  handy 
kettle  steamer,  double  fry  or  omelet  pan,  an  egg  poacher 
combination  comprising  eleven  different  cooking  articles, 
etc.  All  of  this  ware  is  manufactured  from  the  company's 
standard  "Wear-ever"  aluminum.  The  exhibit  illustrated  to 
the  Exhibition  visitor  very  clcrly  that  the  number  of  modern 
uses  to  which   aluininum   can   be   put   is  legion. 

The  Northern  Electric  and  Manufacturing  Co.,  had  a 
varied  display  indicating  the  different  uses  to  which  tele- 
phones may  be  put.  The  features  included  fire  alarm  tele- 
phone systems,  a  complete  fire  alarm  system  being  con- 
nected up.  An  important  factor  of  this  system  was  the 
automatic  connection  of  the  fire  alarm  boxes  with  the 
different  floors  in  factories,  schools,  etc.,  enabling  much 
more  prompt  alarm,  in  case  of  fire.  Another  new  feature 
was  the  sectional  type  switch  board,  each  section  being 
placed  on  top  of  the  other,  similar  to  a  sectional  book- 
case. There  were  also  several  types  of  metal  wall  and  desk 
inter-phones   for    business   men,    factories,   etc. 

R.  E.  T.  Pringle  Company  was  represented  by  Mr.  A. 
R.    Obornc    who    also    represented     the     Canadian    Moloney 


l^Uectric  C(jinp;iny,  The  Ad.uiis  liagnall  Electric  Company, 
Cleveland,  Van  Dorn  &  Dutton  of  Cleveland,  and  Harvey 
llubbell  Inc.,  of  Bridgeport,  Conn.  The  Van  Dorn  &  Dut- 
ton Electric  Portable  Tools  attracted  a  great  deal  of  atten- 
tion. The  Moloney  Transformer  showed  was  a  5  kw. 
aaoo-volt  transformer,  also  J 5  kw.  2200.  110,  220,  of  the 
new  Form  A.  high  efficiency  type.  This  company  also 
showed  several  cores  and  core  windings,  and  also  primary 
and  secondary  windings.  Quite  a  number  of  sales  were 
made   during  the   Exhibition. 

The  Canadian  Independent  Telephone  Company,  Lim- 
ited, whose  factory  is  on  Duncan  street,  Toronto,  had  a 
most  complete  exhibit  in  their  attractively  arranged  booth 
in  the  Process  building.  The  exhibit  included  the  very 
latest  product  of  their  factory  in  the  way  of  magneto  tele- 
phones for  rural  party  lines  and  demonstrated  that  this 
manufacturing  concern  must  have  capable  men  studying 
how  to  improve  telephone  equipment  for  the  rural  ser- 
vice. Not  only  the  magneto  telephones  but  the  switch- 
boards, test  sets  and  other  equipment  in  the  exhibit  indi- 
cated that  nothing  but  the  very  best  material  and  the  high- 
est class  of  workmanship  enter  into  the  construction  of 
the  product  of  the  Canadian  Independent  Telephone  Com- 
pany's   factory. 

The  Stromberg-Carlson  Telephone  Manufacturing 
Company  showed  a  representative  line  of  the  company's 
products,  including  their  well  known  No.  896  type  series 
and  bridging  telephones  for  rural  service,  also  a  standard 
150-line  generator  call  switchboard  of  unit  type  construc- 
tion equipped  with  self-restoring  drops.  The  very  com- 
plete display  of  Inter-Comm-Phone  equipment  for  resi- 
dence, factory  and  office  service  attracted  a  great  deal  of 
attention,  .^mong  the  types  shown  were  the  6,  12,  22  and 
32-station  capacity  instruments.  -  A  feature  of  this  display 
was  one  of  the  company's  A-5550  common  battery  lamp 
signal  private  branch  exchange  switchboards  in  operation, 
similar  to  one  recently  sold  to  the  Oliver  Chilled  Plow 
Works  at  Hamilton.  Ontario.  Many  people  took  advan- 
tage of  this  working  exhibit  to  obtain  a  clear  understand- 
ing of  the  operation  of  a  telephone  switchboard. 

The  H.  W.  Petrie,  Limited,  exhibited  four  Keighley  gas 
engines  and  two  Keighley  gas  producer  plants.  The  two 
gas  producer  plants  were  erected  outside  of  the  Machinery 
Hall.  One  of  these  was  used  for  making  fuel  gas,  while 
the  other  supplied  gas  to  a  65-horse-power  Keighley  gas 
engine  which  was  erected  in  the  north-east  corner  of  the 
Machinery  flail,  and  which  was  connected  by  belt  to  an 
electric  generator  supplying  energy  for  the  large  electric 
sign  consisting  of  some  200  16-candle  power  lights,  as  well 
as  power  for  some  of  the  other  exhibitors.  Two  of  the 
other  gas  engines  shown  by  this  company  were  operating 
on  city  gas,  and  one  on  gasoline.  They  also  exhibited  a 
very  fine  vertical,  double  acting  air  compressor,  made  by 
Lacey-Hulbert  &  Co.,  Ltd.,  Pneumatic  Engineers,  of  Lon- 
don, England.  This  compressor  was  driven  by  a  12  horse 
power  Keighley  gas  engine,  and  the  air  so  compressed  was 
utilized  in  a  nearby  booth  fi>r  pumping  water,  as  well  as 
for   various   other   purposes. 


The  llUnninating  I'Jigineering  Society  is  holding  its 
fifth  Annual  Convention  at  the  Congress  llolcl.  Chicago, 
from  September  25  to  28. 

'I'he  .Street  Railway  has  asked  the  city  council  to  sanc- 
tion a  new  belt  line  running  from  .\twatcr  avenue  to  For- 
syth street.  The  council,  however,  has  decided  li>  le.ive 
the  matter  over  until  the  general  <iuesti<jn  of  a  new  con- 
tract  with   the   company   is   taken   up. 
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Saanich  Extension  of  22  miles 
ington — New  Interurban  Station 

The  management  of  the  British  Columbia  Electric 
Railway  Company,  Limited,  have  just  awarded  to  C.  C. 
Moore  &  Company,  of  Seattle,  the  contract  for  the  extension 
of  their  auxiliary  steam  power  plant,  operated  in  connec- 
tion with  the  Vancouver  sub-station  of  the  company  at 
Main  and  Barnard  streets.  The  firm  is  the  same  concern 
which  a  few  years  ago  installed  the  original  steam  power 
plant  for  the  company  at  this  point,  then  making  record 
time  in  the  installation.  The  approximate  expenditure  re- 
presented by  the  contract  is  $250,000,  and  the  terms  call 
for  the  completion  of  the  work  in  readiness  for  operation 
by    December    18. 

The  equipment  covered  includes  four  Babcock  &  Wil- 
cox boilers,  each  of  500  horse  power,  which  will  operate 
a  2.000  kw.  ."Kllis-Chalmers-Bullock  turbo  generator.  The 
contract  also  covers  condensers,  piping,  etc.,  necessary  for 
the  operation  of  the  new  unit.  A  special  feature  of  the 
work  is  the  erection  of  a  reinforced  concrete  stack  25(i 
feet  in  height,  similar  in  detail  to  the  stack  of  the  same 
height  which  was  constructed  for  the  company's  steam  aux- 
iliary plant  a  few  years  ago.  The  additional  equipment  will 
increase  the  available  power  from  the  steam  auxiliary  plant 
to  12,000   horse  power. 


The  B.  C.  E.  R.  Company  has  also  called  for  tenders 
for  a  large  car  barn  at  New  Westminster,  the  location  be- 
ing at  Queen's  Avenue  and  12th  Street,  nearly  opposite  the 
company's  shops  in  the  city.  The  plans  called  for  alternate 
bids  on  reinforced  concrete  or  wood  frame  with  galvanized 
iron  covering.  When  the  tenders  were  opened  on  Septem- 
ber 5  a  choice  was  to  be  made  as  to  the  form  of  construc- 
tion. The  barn  is  to  be  240  by  104  feet  in  size  and  will 
consist   of  two   units   each   having   four   tracks. 

Provision  is  made  for  pit  tracks,  workshops,  etc.,  in 
connection  with  the  project,  the  plans  covering  the  de- 
mands for  an  up-to-date  car  barn  in  every  particular.  The 
work  will  be  rushed  to  completion  as  soon  as  the  contract 
is   awarded. 


The  traffic  department  of  the  B.  C.  E.  R.  Company  has 
announced  a  general  reduction  of  its  passenger  rates  over 
the  interurban  lines  connecting  Vancouver  and  New  West- 
minster, the  new  tariff  being  effective  on  September  1,  ex- 
cept as  to  the  Burnaby  interurban  line.  This  latter  line  is 
operated  under  a  Dominion  railway  charter  and  the  revised 
rate  will  go  into  effect  as  soon  as  the  formal  permission  of 
the  Railway  Commission  can  be  obtained.  The  new  rate 
from  Vancouver  to  New  Westminster  is  25  cents  single  fare 
and  50  cents  round  trip.  Proportionate  reductions  are  made 
covering  all  points  on  the  lines  where  interurban  rates  pre- 
vail. The  company  has  also  recently  put  in  force  a  reduced 
freight  tariff  covering  its  South  Eraser  Valley  extension 
which  covers  the  76-mile  stretch  between  Vancouver  and 
Chilliwack  and  connects  the  rich  agricultural  district  lying 
on  the  south  side  of  the  Eraser  river  with  the  British  Col- 
umbia  coast   cities. 


Management  of  the  lirilisli  Columbia  Electric  Kail- 
way  Company  has  awarded  the  contract  for  grading  is 
miles  of  its  new  interurban  line  on  Vancouver  Island  run- 
ning north  from  Victoria,  the  capital  of  British  Columbia, 
through    the    Saanich    peninsula.      The    work    will    be   done   by 


May  Export  to  Blaine,  Wash- 
-Another  Steam  Turbine  Unit. 

Moore  &  I'ethrick  who  have  been  doing  work  for  the 
company  in  connection  with  the  Jordan  River  power  plant 
as  well  as  on  the  E.  &  N.  branch  of  the  C.  P.  R.  across 
Vancouver  Island  to  Alberni.  The  contractors  will  start 
work  at  once  and  the  terms  of  the  agreement  call  fur  the 
completion    of   the    work   within    12   months. 

The  Saanich  e-xtension  of  the  B.C.E.R.  Co.  lines  on 
\'ancouver  Island  will  be  22  miles  in  length  connecting 
X'ictoria  with  Deep  Bay  on  the  west  shore  of  the  Saanich 
Peninsula  near  its  northern  point.  The  estimated  cost  of 
the  line  complete  is  from  $600,000  to  $700,000.  It  will  open 
up  a  large  area  of  land  which  is  ripe  for  settlement  and 
developinent  but  which  has  previously  been  sparsely  set- 
tled owing  to  inadequate  transportation  facilities.  Con- 
siderable preliminary  clearing  work  has  already  been  done 
on  the  right  of  way  by  the  company.  Erom  the  northern 
terminus  of  the  line  it  is  probable  a  ferry  will  be  operated 
connecting   fertile   islands   on   the    Gulf  with   the   mainland. 


The  management  of  the  B.C.E.R.  Co.  is  now  nego- 
tiating, at  the  urgent  request  of  the  Board  of  Trade  of 
Blaine,  Washington,  for  the  closing  of  an  agreement  for 
ten  years  with  the  council  of  the  U.  S.  city  covering  a  sup- 
ply of  current  for  light  and  power.  The  work  includes 
the  erection  of  a  transmission  line  from  Cloverdale,  on 
the  Eraser  Valley  branch  of  the  company's  lines  to  the 
international  boundary  line.  At  the  boundary  line  the 
company  purposes  to  erect  a  substation  from  which  the 
power  will  be  taken  by  the  Blaine  authorities  and  distribut- 
ed throughout  the  city.  Permission  has  already  been  given 
by  the  Surrey  municipal  council  for  the  company  to  erect 
this  transmission  line  on  the  Pacific  highway.  The  light- 
ing plant  at  Blaine  has  previously  been  operated  as  a  muni- 
cipal utility,  the  results  not  being  satisfactory.  The  B.C. 
E.R.  Co.  offer  stipulates  a  rate  of  2  cents  per  kw.  hour 
at  2300  volts  delivered  at  the  substation  the  city  guaran- 
teeing a  minimum  of  from  $250  to  $300  per  month.  Should 
the  plan  be  carried  out  it  will  be  the  second  instance  of  the 
B.C.E.R.  Co.  exporting  power  over  the  international  boun- 
dary line  as  recently  a  ten-year  agreement  along  the  same 
lines  as  proposed  for  Blaine  was  made  with  Sumas.  a  Wash- 
ington city  which  adjoins  Huntingdon,  on  the  Eraser  Val- 
ley  branch   of   the   company's   lines. 


The  new  interurban  station  and  office  building  of  the 
B.C.E.R.  Co.  at  New  W'estminster  were  opened  last  week. 
The  building  is  two  storeys  in  height,  of  brick  construc- 
tion, the  lower  floor  being  used  for  passenger  and  freight 
traffic  and  the  upper  floor  for  the  company's  offices.  From 
the  station  are  operated  the  Westminster  city  lines,  in- 
terurban lines  connecting  New  Westminster  with  Vancou- 
ver over  the  three  routes  of  the  company  between  the  cities 
and  the  Eraser  Valley  branch  running  through  the  South 
Eraser   Valley   to    Chilliwack. 


Mr.  C.  P.  Lindsley,  president  of  the  Lindsley  Brothers 
Company,  manufacturers  of  western  cedar  poles  and  cross 
arms,  Spokane,  Washington,  is  making  an  extended  inspec- 
tion trip  to  the  company's  pole  yards  which  are  located  in 
Northern  Idaho,  Northeastern  Washington  and  British  Col- 
umbia. The  British  Columbia  headquarters  are  at  Nakusp 
on   Arrow    Lake. 
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Telephone  Investigation  in    Progress — A  New  Water   Power    Plant 
at  Carillon  Falls     Canadian  Light  and  Power  Plant  Formally  Opened 


In  the  presence  of  a  large  gathering,  Mrs.  E.  A.  Robert, 
wife  of  the  vice-president  and  managing  director  of  the 
Canadian  Light  &  Power  Company,  formally  started  the 
plant  of  the  company  at  St.  Timothee,  Que.,  detailed  des- 
cription of  which  was  given  in  the  Electrical  News  of  last 
month.  Mrs.  Robert  pressed  an  electric  button,  which 
turned  the  water  from  Lake  St.  Louis  into  the  turbines, 
setting  the  plant  in  motion.  After  the  ceremony,  luncheon 
was  served  in  the  power  house,  after  which  the  president, 
Mr.  F.  Howard  Wilson,  presented  a  silver  salver  to  Mrs. 
Robert  in  commemoration  of  the  opening.  In  his  short 
after-luncheon  address  Mr.  Robert  sketched  the  growth 
of  the  company  and  declared  that  the  day  marked  a  new 
era  in  the  industrial  history  of  Montreal.  The  drop  in 
price  of  power  which  had  taken  place  in  Montreal  was, 
he  claimed,  due  to  the  formation  of  the  company,  and  he 
prophesied  that  the  day  would  come  when  further  reduc- 
tions would  have  to  be  made,  and  when  the  manufacturer 
would  receive  his  power  at  a  yet  more  reasonable  rate. 
The  company  would  soon  have  four  units  with  a  total  of 
30,000  horse  power.  He  believed  the  entire  street  railway 
problem  would  be  settled  within  a  month.  Speeches  were 
also  delivered  by  Messrs.  G.  Foster,  K.C.,  Papineau,  Robb. 
Senator  J.  P.  B.  Casgrain,  J.  W.  McConnell,  Aid.  Carter, 
J.  Brown,  M.L.A.,  J.  L.  Perron,  M.L.A.,  W.  G.  M.  Shepherd 
and   Mr.  J.   D.   Evans,   chief   engineer. 


Montreal   and    its   Telephone    Charges 

Mr.  Francis  Daggar,  of  Toronto,  is  at  work  in  Mon- 
treal preparing  evidence  for  the  city  to  lay  before  the 
Railway  Commission  in  support  of  its  application  that  the 
Bell  Telephone  Company  supply  a  service  to  the  city  at 
the  same  rate  as  supplied  to  Toronto  subscribers. 

Briefly  put,  the  contention  of  the  city  is  that  Montreal 
should  not  be  called  upon  to  pay  the  $5.00  extra  charge  for 
the  improved  instrument,  making  the  total  charge  $55.  To- 
ronto gets  the  same  service  for  $50,  being  $45  plus  $5  for 
the  improved  instrument.  Why,  it  is  asked,  should  there  be 
any  discrimination  in  favor  of  Toronto?  It  is  further  said, 
on  behalf  of  the  city,  that  the  service  could  be   improved. 

The  Bell  Telephone  Company  has  met  the  city  very 
frankly  in  regard  to  an  application  for  particulars  as  to  its 
property  and  business.  The  city  asked  for  a  statement  set- 
ting forth — 1,  the  capital  expenditure  or  cost;  2,  the  cost 
of  operation  and  maintenance;  3,  the  revenues  for  local 
business;  4,  rates  charged  by  the  company  within  the  lim- 
its of  the  city  of  Montreal  and  adjoining  municipalities  for 
exchange  service;  5,  statement  of  the  operation  of  the  com- 
pany in  the  city  of  Toronto;  6,  plan  and  profile  regarding 
the  lines  of  the  company  managed  and  operated  within  the 
limits  of   Montreal. 

The  company  states  that  by  reason  of  the  impossibil- 
ity of  making  correct  estimate  of  the  cost  it  has  never  at- 
tempted a  division  between  its  local  and  long  distance 
plants  in  regard  to  the  cost  of  operation  or  maintenance. 
In  order,  however,  tliat  the  Board  of  Railway  Commis- 
sioners may  be  in  a  position  to  judge  whether  the  rales 
in  force  are  adequate  or  excessive,  the  company  has  had 
an  inventory  prepared  of  its  plant  and  a  valuation  made  by 
competent   engineers. 

"Meantime,"  concludes  the  letter  to  the  city,  "we  will 
see  that  yon  are  furnished  with  a  stalcincnl  nf  the  revenues 


from  local  exchange  service  within  the  exchange  limits,  and 
copies  of  the  company's  tariff,  as  filed  with  the  Board  of 
Railway  Commissioners,  for  Montreal  and  Toronto  ex- 
changes. We  will  also  see  that  you  are  furnished  with 
such  plans  as  the  company  has  of  its  lines,  both  overhead 
and  underground,  in  the  city  of  Montreal.  We  are  ready 
and  willing  at  any  time  to  furnish  the  city  with  any  in- 
formation   pertinent    to   the    matter   of   rates    in    Montreal  " 


Parlor  Cars  Hearing  Perfection 

The  Canadian  Pacific  Railway  has  just  put  in  service 
on  the  short  line  between  Montreal  and  Ottawa  a  new 
type  of  observation  car.  It  has  been  christened  "The  Ob- 
servation-Library-Electric-Lighted-Cooled-Parlor  Car,"  and 
the  service  has  been  given  the  following  monogram  for 
short:  O.L.E.L.C.P.C.S.  The  car  is  of  the  usual  dimensions, 
but  the  interior  arrangement  is  quite  different  from  those 
previously  turned  out.  There  are  two  main  compartments. 
The  front  of  the  car  is  the  sitting  room  and  will  accom- 
modate twenty-four  people.     The  observation  end  has  been 


Interim-  New  t^.P.R.  Parlor  (jar. 

specially  fitted  up  for  smokers  and  will  accommodate 
twelve  persons.  Between  these  two  sections  are  the  buffet, 
lavatory,  wash  basins,  and  cupboard.  The  car  has. very 
large  platforms.  The  interior  is  finished  in  mahogany  and 
the  ceiling  in  dull  gold.  The  Stone  system  of  electric 
lighting  has  been  installed,  the  lights  being  of  opal  glass. 
The  storage  battery  is  charged  by  a  dynamo  under  the 
car.  There  is  plenty  of  ventilation,  cool  air  being  provided 
by  a  very  ingenious  system  of  fans.  There  is  an  excellent 
library  in  the  car.  It  would  seem  that  nothing  has  been 
forgotten  that  could  be  conducive  to  the  comfort  and  en- 
joyment iif  the  traveller.  A  photograph  of  the  interior  of 
this  coach  is  .shown  herewith. 


The    National   Hydro-Electric    Company 

Mr.  Walter  J.  I''rancis,  consulting  engineer  of  Montreal 
has  just  presented  his  report  to  the  National  Hydro-Elec- 
tric Company,  Limited,  Montreal,  on  the  possibilities  of 
power  development  at  Carillon  Falls  on  the  Ottawa  River 
35    miles    above    Montreal.      According    to    this    voluminous 


THE     ELECTRICAL      NEWS 


57 


report,  this  power  site  is  capable,  on  full  development,  of 
producing  as  much  as  100,000  h.p.  on  turbine  shaft.  Al- 
ready, says  the  president,  Mr.  Henry  Miles,  before  any 
development  work  has  been  done  requests  have  been  receiv- 
ed for  several  thousand  horse  power  which  would  be  taken 
as  soon  as  could  be  furnished.  The  company's  plans  have 
been  approved  by  the  federal  governinent  authorities;  the 
lease  of  the  power  privileges  has  been  signed  and  publish- 
ed and  all  that  remains  to  be  done  is  to  finance  the  pro- 
ject. Four  or  five  million  dollars  will  be  required  for  de- 
velopment work  and  the  securing  of  this  will  be  proceeded 
with  almost  immediately.  It  is  likely  that  European  cap- 
italists will  be  invited  to  furnish  the  funds  for  this  gi- 
gantic undertaking.  This  is  said  to  be  the  last  important 
water  power  possibility  remaining  to  be  developed  within 
the  economic  radius  of  Montreal.  It  is  the  intention  to 
keep  it  as  an  independent  concern  and  the  promoters  an- 
ticipate that  they  will  be  able  to  dispose  of  their  power 
in  large  blocks;  in  other  words,  to  wholesale  electricity  to 
large  corporations,  municipal  and  manufacturing  both  for 
lighting  and  power  purposes.  It  is  not  their  intention  to 
supply  private  individuals  nor  to  operate  lighting  plants, 
as  many  other  companies  do.  The  secretary  of  the  company 
is  Mr.  Louis  Gosselin  and  the  present  offices  are  in  the 
Leeming-Miles  building,  St.  Lawrence  Boulevard,  Mon- 
treal. 


Montreal  &  Southern  Counties  Railway  Extending 
Mr.  Justice  Laurendeau  has  refused  an  application  by 
the  Town  of  St.  Lambert  for  an  injunction  restraining  iho 
Montreal  and  Southern  Counties  Railway  Company  from 
extending  its  electric  line  through  the  .town,  on  certain 
streets,  to  the  Golf  Club.  It  was  claimed  that  the  company 
was  encroaching  on  the  streets.  The  matter  was  originally 
referred  to  the  Railway  Commissioners,  who,  in  the  absence 
of  opposition,  ruled  in  favor  ai  the  company  and  endorsed 
their  plans.  The  absence  of  opposition  was  due  to  the  town 
not  having  received,  through  the  date  of  hearing  being 
changed,  notice  of  the  meeting,  though  the  Railway  Com- 
missioners stated  that  due  notice  had  been  sent.  Mr. 
Justice  Laurendeau  has  decided  that,  the  question  having 
come  before  the  Railway  Commissioners,  the  judgment  of 
the  latter  on  questions  of  fact  is  final  ,p.nd  he  therefore  dis- 
missed the  injunction  proceedings. 


Canadian   Light  and  Power   Company 

The  September  issue  of  the  Electrical  News  contains  a 
very  complete  descriptive  article  of  the  new  power  plant 
of  the  Canadian  Light  &  Power  Co.,  which  has  just  com- 
menced operations.  Owing  to  a  composer's  error  we  omit- 
ted to  give  credit  for  the  engineering  work  in  connection 
with  this  magnificant  plant  to  the  Messrs.  J.  G.  White  & 
Co.,  of  London  and  Xew  York.  Throughout  this  work 
Mr.  Joseph  D.  Evans  was  the  resident  engineer  for  this 
company,  and  had  immediate  supervision  of  the  construction 
work.  / 

Sherbrooke  Railway  &  Power  Extension 
The  directors  of  the  Sherbrooke  Railway  and  Power 
Company  have  authorized  the  issue  of  three  hundred  thous- 
and dollars  in  additional  bonds  in  connection  with  the  recent 
purchase  of  the  Eastern  Townships  Electric  Company,  the 
Lennoxville  Light  and  Power  Company,  and  Stanstead 
Electric  Company,  and  for  extending  the  distributing  sys- 
tem  of  these   companies. 


unopened.  The  municipality  decided,  after  inviting  tenders, 
that  the  time  was  inopportune  for  raising  the  $60,000  requir- 
ed for  the  works,  and  that  the  scheme  would  have  to  be 
postponed.  Having  come  to  this  decision,  the  council,  on 
the  advice  of  Mr.  DeGaspe  Beaubien,  of  Montreal,  the  con- 
sulting engineer,  resolved  to  return  the  tenders  unopened. 
It  is  impossible  to  do  any  work  until  next  spring,  when 
new    tenders    will    probably    be    invited. 


Miscellaneous 

The  death  is  announced,  at  the  age  of  82,  of  Mrs.  P.  S. 
Ross,  mother  of  Mr.  W.  G.  Ross,  former  managing  director 
of   the    Montreal    Street    Railway    Company. 


Allis-Chalmers-Bullock,  Limited,  have  been  successful 
in  their  tender  for  transformers  for  the  new  harbor  eleva- 
tor. Tenders  will  soon  be  invited  for  other  electrical  equip- 
ment. 


The  reorganization  of  The  Canadian  Fairbanks  Morse 
Company  is  now  complete,  the  capital  being  $2,600,000.  The 
following  are  the  officers:  Mr.  H.  J.  Fuller,  president; 
Messrs.  Thomas  MacMillan  and  P.  C.  Brooks,  vice-presi- 
dents:  and   Mr.   E.   R.   Whitehead,   treasurer. 


The  council  has  voted  $10,000  for  the  preliminary  ex- 
penses of  the  commission  to  prepare  plans  for  placing  the 
wires  in  underground  conduits.  Some  work  has  been  done 
in   the   way   of  engaging  a   stafif  and   preparing  the   offices. 


Mr.  Justice  Robideoux  has  granted  an  injunction 
against  the  Street  Railway  from  proceeding  with  work  on 
a  devil  strip  between  its  tracks  on  Marie  Anne  street.  The 
application  was  made  by  the  city,  who  complained  that  the 
company  had  taken  4  feet  9  inches  instead  of  4  feet  of  road- 
way as   allowed   by   the   by-law. 


Mr.  N.  Curry,  of  the  Canadian  Car  &  Foundry  Com- 
pany, Montreal,  has  been  nominated  as  president  of  the 
Canadian  Manufacturers'  Association,  and  as  he  is  the  only 
candidate  will  be  elected  by  acclamation.  Mr.  George  H. 
Olney,  of  the  E.  F.  Phillips  Electrical  works.  Limited,  and 
Mr.  E.  F.  Sise,  of  the  Wire  and  Cable  Company,  have  been 
nominated  from  Montreal  as  members  of  committees.  The 
annual    meeting   will    take   place    on    October    10th. 


.\t  a  meeting  of  the  city  council  the  question  of  the 
smoke  nuisance  was  raised,  and  Alderman  Prudhomme 
inquired  what  had  become  of  his  motion  that  the  city  ap- 
ply to  the  Railway  Commissioners  for  an  order  compelling 
the  railway  companies  to  replace  steam  locomotives  by 
electrical  locomotives  within  the  city  limits.  Controller 
Wanklyn  replied  that  it  was  very  difficult  to  get  rid  of 
the  smoke  nuisance.  The  presence  of  smoke  was  a  sure 
indication  of  prosperity,  and  the  nuisance  was  not  as  great 
as  was  imagined.     The  subject  then  dropped. 


St.    Jerome    Project    Delayed 
The  tenders  for  the  proposed  hydro-electric  power  and 
distribution  system  at  St.  Jerome.  Que.,  have  been  returned 


The  Street  Railway  Company  has  made  a  provisional 
agreement  with  the  Park  &  Island  Railway  Company  to 
take  over  the  latter's  assets  on  the  terms  of  releasing  the 
Park  Company  from  its  indebtedness  to  the  Street  Railway 
Company,  paying  all  its  debts  and  liabilities,  and  an  amount 
equal  to  $100  per  share  for  the  shares  not  already  owned 
by  the  Street  Railway  Company.  Another  provisional 
agreement  has  also  been  entered  into  with  the  Montreal 
Terminal  Railway  Company  for  the  purchase  of  its  assets, 
the  Street  Railway  Company  releasing  the  Terminal  Com- 
pany from  its  indebtedness  and  covenanting  further  to  pay 
all  its  debts  and  liabilities. 
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Railway  Equipment  for  Port  Arthur  and  Fort  William^Moose  Jaw 
Now  Operating     Lethbridge  to  be  the  Next— Selkirk  Closes  Contract 


Winnipeg  E.  R.  Go's.   Rates 

'Ihe  Winnipeg  Electric  Railway  Company  have  an- 
nounced that  on  meter  readings  taken  on  and  after  Sep- 
tember 15th,  the  rates  for  electric  lighting  will  be  as  fol- 
lows: 11/2  cents  per  kilowatt  hour,  with  10  per  cent,  dis- 
count for  prompt  payment  on  bills  up  to  $10;  15  per  cent, 
on  bills  over  $10  and  up  to  $15;  ao  per  cent,  on  bills  over 
$15  and  up  to  $20;  over  $20  larger  discounts  will  be  granted. 

If  customers  desire  to  make  contracts  extending  over 
three  or  five  years,  the  company  will  allow  in  respect  of 
three  year  contracts  a  discount  of  15  per  cent.;  in  respect 
of  live  year  contracts  a  discount  of  20  per  cent.  The  com- 
pany in  the  past  has  not  tied  any  of  its  electric  lighting 
customers  to  any  definite  term  of  contract,  and  does  not 
intend  to  do  so  in  the  future,  and  will  leave  the  question 
of  contract   optional  with   the   customer. 

The  company  also  draw  the  attention  of  present  and 
future  customers  to  the  fact  that  they  do  not  make  any 
charge  for  any  change  of  connection  or  wiring;  and  fur- 
thermore, that  they  have  now  under  construction  an  addi- 
tional steam  plant  to  the  plant  already  owned  by  them,  an 
important  fact  that  will  prevent  any  serious  delay  owing 
to  conditions  over  which  there  is  no  control  in  respect  to 
hydro-electric  plants.  These  two  plants  are  separated  in 
order  to  guard  against  any  serious  conflagration  or  other 
causes,  the  total  capacity  of  the  two  steam  plants  being 
approximately  30,000  liorse  power.  These  steam  plants  will 
be  kept  alive  the  year  round,  and  ready  to  furnish  current, 
either  for  light  or  power,  on  short  notice.  This  will  en- 
sure all  customers  of  the  company  against  any  serious  in- 
convenience or  loss  from  breakdowns,  either  to  the  water 
power  plant  or  to  the  transmission  line,  which  would  seri- 
ously interfere  with  the  distribution  of  current  from  a  hydro- 
electric plant. 


Port   Arthur   and    Fort   William   Electric    Railway 

The  Canadian  twin  cities  are  rapidly  adding  to  their 
street  railway  equipment.  The  Ottawa  Car  Company  re- 
cently supplied  two  new  cars  of  the  P.A.Y.E.  type.  The 
rear  platforms  of  these  cars  are  fitted  with  two  double  fold- 
ing doors  and  three  electric  lights  for  the  conductors'  con- 
venience. Heating  is  by  the  hot  air  forced  ventilation  sys- 
tem. Capacity  is  forty-two  passengers.  Standard  colors  of 
dark  green  and  wine,  with  gold  lettering,  are  used.  The 
electrical  equipment  consists  of  four  101-B  railway  motors, 
K-6  controllers,  Westinghouse  air  Ijrakes  and  lirill  "C  r'-27 
trucks. 

Four  other  coaches  of  the  P.A.Y.E.  system  are  also  on 
order  with   the    Preston    Car   Company. 

Other  extensions  and  additions  include  a  new  single- 
truck  baggage  car  for  handling  freight  between  the  two 
cities;  a  750  horse  power  Siemens'  type  motor  generator, 
located  at  Port  Arthur,  and  some  3,000  feet  of  new  licavy 
steel  replacing  lighter  equipment  in  Fort  William.  The  line 
is  being  extended  a  half  mile  on  Cumberland  street.  I'ort 
Arthur;  also  a  half  mile  is  being  added  to  the  ArthHr  street 
extensions.  The  city  of  Fort  William  is  building  a  branch 
line  from  the  main  line  on  Simpson  street  running  out  to 
the  Empire  Elevator  ("onipany,  a  distance  of  approxiinatiiy 
one   mile. 

Mr.  M.  ().  Robinson  is  general  manager  of  the   I'orl   Ar- 


thus  and   Fort   Williaui    i'^lectric    Railway   system,   with   head 
office    in    Port    Artliur. 


Winnipeg  City  Advertising 

A  feature  in  the  Labor  Day  parade  which  was  most 
favorably  commented  on,  was  that  of  the  City  Power  De- 
partment. As  shown  by  the  accompaning  reproduction  this 
was  a  float  38  ft,  long  by  10  ft.  wide  drawn  by  six  horses 
and  containing  a  miniature  transmission  line  with  models 
of  "The  Modern  Way"  factory  and  the  "Old  Way"  fac- 
tory. This  float  was  drawn  through  the  streets  at  night 
illuminated    by    two    150    tungsten    lamp    festoons    and    two 


Winnipeg  Municipal  Labor  Day  DLsplay 

large  flashing  signs.  Power  was  supplied  by  an  eight  horse- 
power gasoline  engine  driving  a  7]/^  kw.  generator  on  an- 
other wagon.  The  present  day  ruggedness  of  the  tungsten 
lamp  was  strikingly  shown  by  the  fact  that  only  a  couple 
of  the  filaments  were  broken,  in  spite  of  the  fact  that  the 
festoons  caught  in  trees  several  times.  The  "Old  Way" 
factory  accidentally  caught  lire,  as  per  llieir  usual  cus- 
tom. 


Selkirk  Will   Use  100  h.p. 

The  conirarl  Inr  a  supply  ui  (ine  hundred  horse  power 
has  lieen  coniluiU-d  biiweeii  tile  town  of  Selkirk  and  the 
Winnipeg  Electric  Railway  Company,  at  a  price  of  $:10  per 
horse  power  per  year,  and  the  following  tenders  have  been 
accepted: — :i50  cedar  poles.  Northern  Electric  Co.  for  ap- 
proximately $IK()();  pole  line  material,  Canadian  General 
l';ieclric  Co.,  $1.;35():  wire,  i'.UKcne  I'".  Phillips,  $4,600;  trans- 
formers. P,-u'l<ard  b'-lectric  Cci,,  $l:i,0(l();  series  tungsten  street 
lighting  instrnnicnls  fur  II.".  lights  and  recording  instru- 
ments, Canadian  ticneral  Electric  Co.,  $2,000.  Construc- 
tion work  is  progressing  very  favorably  and  it  is  expected 
tliat  .Selkirk  will  be  enjoying  power  from  her  system  with- 
in thirty  il;iys.  They  have  been  without  any  light  since 
the  expiration  of  (he  cuMlract  with  tlu'  old  company,  and 
llicy    will    have    d.iy    power    in    I  lie    fill  inc.    which    ihey    h;ive 
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never  enjoyed  before.  The  rates  for  lighting  and  power 
are  based  on  the  rates  current  in  Winnipeg  up  to  the  pres- 
ent reduction,  and  are  (>  cents  per  kilowatt  for  power,  less 
discounts  on  a  sliding  scale  for  large  amounts,  and  10 
cents  per  kilowatt  for  lighting  with  10  per  cent,  discount  for 
prompt  payment.  Mr.  W.  E.  Skinner  is  in  charge  of  the 
work   for   the    town. 


Street  Railway  for  Lethbridge 

Plans  and  specilications  are  now  being  prepared  for  a 
street  railway  system  in  the  city  of  Lethbridge.  The  or- 
iginal layout  will  probably  consist  of  about  ten  miles  of 
track  and  from  eight  to  twelve  cars.  A  combination  sub- 
station and  car  barn  will  be  located  within  the  city  limits, 
in  which  will  probably  be  installed  two  motor-generator. 
sets  of  a  total  capacity  of  700  kw. 

The  motors  will  be  2200  volt,  2-phase,  GO  cycle,  syn- 
chronous, self-starting.  To  take  care  of  this  additional 
load  on  the  power  plant  the  council  have  approved  plans  for 
an  addition  to  the  boiler  room  and  added  an  installation  of 
four  boilers  totalling  1.200  horse  power,  including  mechani- 
cal draft  apparatus  and  economizer.  There  will  also  be  in- 
stalled one  1,500  kv.a.  high  pressure  horizontal  type  turbo- 
generator, together  with  its  condensing  apparatus;  one  50 
kw.,  steam-driven  exciter  and  the  necessary  switching  equip- 
ment and  instruments. 

The  city  hopes  to  have  the  street  railway  in  operation 
by  the  1st  of  August,  1912,  so  as  to  be  in  time  for  their 
annual  exhibition.  The  specifications  will  probably  be  is- 
sued early  in  October.  The  total  estimate  of  cost  of  the 
power   house   additions   and   alterations   alone    is   $120,000. 

Mr.  Arthur  Reid  is  superintendent  engineer  of  the 
Lethbridge  electric  system. 


Moose  Jaw  Plant  Operating 

The  accompanying  cut  shows  the  new  power  station 
at  Moose  Jaw,  recently  placed  in  commission  for  the  opera- 
tion of  their  street  railway  service  by  the  Moose  Jaw   Elec- 


Formal  Opening  of  Moost' Jaw  (iineiiiting  Plant 

trie  Railway  Company.     The  eiiuipment  consists  of  a   Diesc 
oil  engine  direct  connected  to  a  d.c.  generator. 


000.  This  plant  at  present  comprises  :10()  kilowatts  in  steam 
driven  units,  and  500  horse  power  in  boiler  capacity.  They 
expect  to  install  another  unit  and  to  combine  "with  the 
plant  the  city  water  works.  In  the  past  there  has  been 
no  day  load,  and  a  rate  for  lighting  of  15  cents  per  kilowatt 
hour  was  charged,  a  sliding  scale  of  discounts  applying  tf) 
the  rate.  Twenty-four-hour  power  will  be  provided  in  the 
future,  and  an  active  effort  will  be  made  to  build  up  a  large 
day  load.  This  should  mean  a  great  deal  for  Portage  in 
an  industrial  w-ay.  The  most  modern  methods  of  organiza- 
tion and  management  will  be  applied  to  the  property  by 
the  municipality.  To  this  end  Mr.  W.  E.  Skinner  has 
been  placed  in  active  charge  of  the  work  until  such  time 
as  it  has  been  brought  up  to  date  and  placed  on  a  good 
paying  basis. 


Ihe  town  of  Carberry  have  outgrown  their  present  30 
kilowatt  generator  and  are  replacing  it  by  a  75  kilowatt 
machine. 


Mr.  J.   H.   Schumacher  is  making  a  report   on   the  pres- 
ent   condition    of   wiring,    etc.,    for   the    town    of    Selkirk. 


New  Books 

Straight  Line  Engineering  Diagrams — by  Manifold  & 
Poole.  Technical  Publishing  Company,  604  Mission  street, 
San  Francisco,  publishers.  Price,  $3  net.  The  volume  con- 
tains a  number  of  computing  diagrams  giving  rapid  ap- 
proximate solutions  of  the  common  problems  in  the  design 
and  construction  of  electrical  power  systems  and  similar 
undertakings.  The  appendix  contains  valuable  information 
on  the  proper  treatment   of  victims  of  electric   shock. 


Practical  Applied  Electricity, — by  David  Penn  More- 
ton,  B.S.,  E.E.,  The  Reilly  &  Britton  Company,  Chicago, 
publishers.  This  is  the  type  of  book  adapted  for  use  in 
the  practical  courses  of  the  average  Technical  school,  and 
is  based  on  a  series  of  lectures  given  by  the  author  in 
the  department  of  electrical  engineering,  at  the  Armour 
Institute  of  Technology,  Chicago.  The  book  will  be  found 
very  valuable  to  the  young  man  who  is  desirous  of  im- 
proving his  electrical  knowledge  but  who  is  not  able  to 
spare  the  time  to  take  an  engineering  course,  or  it  will  be 
valuable  as  a  basis  for  more  advanced  college  work.  It 
is   well    illustrated   and    carefully   written. 


The  Annual  Financial  Review. — Published  by  Houston's 
Standard  Publications,  7-9  King  street  east,  Toronto.  The 
-\nnual  Financial  Review  is  a  carefully  revised  summary  of 
facts  regarding  securities  listed  on  the  Montreal  and  Toronto 
stock  exchanges,  and  other  prominent  Canadian  companies. 
It  includes  the  current  annual  statements  of  companies;  the 
highest  and  lowest  prices  of  stocks  and  bonds  on  both  ex- 
changes, for  each  month,  for  ten  years;  number  of  shares 
-old  each  month  for  past  fifteen  months;  rates  of  dividends 
paid  for  past  years,  and  other  important  items  in  the  his- 
tory of  the  ditTerent  companies,  such  as  increases  in  capital 
stock,  particulars  of  franchises,  when  bonds  are  redeemable, 
dividends  payable,  together  with  a  mass  of  other  facts.  It 
comprises  700  pages  of  solid  information,  well  printed  m  a 
clear  and  concise  manner,  and  is  neatly  bound  in  full 
cloth.  The  work  is  very  valuable,  not  only  to  financial 
institutions,  but  also  to  the  general  investing  public.  Pub- 
lished  half-yearly,  April  and   November. 


Portage  Plant  is  Now  Municipal  Owing    to    increasing    business    The    Duncan    Electrical 

The    citizens    of    Portage    la    Prairie    have    Mited    to    buy       Company.   Limited,   of  Grey    Nun   street,   Montreal,   have  se- 
ihe   electric   lighting   pl;int    in    that   city   at    a   price   of   $110,-       cured  an   additional    Ir.'.ooo   square   feet   of  space. 


Single-Phase   15,000  Volt   System  for   Swiss   State   Railways 

The  Daily  Consular  and  'i'rade  Reports  under  date  of 
August  SSth,  published  the  following  statement  in  refercnci- 
to   the   electrification   of   Switzerland's   State    Railways. 

"1  am  able  to  state  on  the  highest  possible  authority 
that  the  report  of  the  Swiss  Commission  which  has  been 
investigating  the  question  of  the  electrification  of  the  Swiss 
national  railways  will  recommend  the  adoption  of  the  over- 
head system  similar  to  that  which  is  now  in  use  upon  the 
London  Bridge- Victoria  &  Crystal  Palace  Lines  of  the  Lon- 
don, Brighton  &  South  Coast  Railway.  This  decision  has 
been  arrived  at  after  a  most  careful  comparison  with  the 
third-rail  system  as  adopted  upon  the  underground  rail- 
ways of  London  and  other  electric  railways  in  this  country. 

"The  importance  of  electric  railway  working  was  fully 
recognized  by  the  Swiss  State  authorities  as  far  back  as 
1904,  when  a  commission  of  twenty-two  experts  was  ap- 
pointed to  study  the  matter.  Up  to  the  present  time  three 
reports  have  been  issued  by  the  commission;  the  first  deals 
with  the  probable  power  requirements  of  the  whole  federal 
system,  consisting  of  1,830  miles;  the  second  concerns  the 
nature  of  the  traffic,  and  the  third  deals  with  the  most  suit- 
able system,  that  is,  continuous  current  or  alternating  cur- 
rent. The  report  about  to  be  issued  will  recommend  the 
adoption  of  a  single-phase,  alternating-current  system  with 
a  pressure  of  15,000  volts  in  the  overhead  wires.  The  first 
work  to  be  taken  in  hand  will  be  the  conversion  of  the  St. 
Gothard  I'iailway,  and  comparative  estimates  have  shown 
that  the  adoption  of  the  third-rail  continuous  current  sys- 
tem, so  much  in  use  in  London,  would  involve  a  capital  ex- 
penditure of  about  eight  per  cent,  more  than  with  the  over- 
head  system. 

"The  total  cost  of  conversion  to  electric  traction  upon 
the  overhead  system  is  estimated  at  $13,140,000,  while  the 
running  costs  are  estimated  at  about  ten  per  cent,  less  than 
the  present  cost  with  steam  traction.  Although  no  specific 
sums  were  mentioned  in  the  Swiss  budget  for  1911  for  the 
electrical  equipment  of  railways,  certain  amounts  were  in- 
cluded for  the  acquisition  of  water  power  for  the  generation 
of  the  necessary  electrical  energy  and  also  for  further  pre- 
liminary calculations  and   estimating  work." 


Trackless  Trolleys 

Two  cities  in  England  are  solving  their  suburban 
transportation  problems  by  installing  trackless  trolleys  as 
used  to  a  considerable  extent  on  the  European  Continent. 
The  city  of  Leeds  is  now  operating  a  line  4  miles  in  length 
connecting  outlying  suburbs  with  the  centre  of  the  city. 
In  Bradford  the  system  is  used  to  connect  two  existing 
tramway  routes  which  are  1%  miles  apart.  A  general 
view  of  the  coach  is  shown  in  an  accompanying  sketch.  A 
double  pole  is  necessary  on  account  of  there  being  no  re- 
turn  system   through   ground. 

The  Leeds  system  comprises  a  route  of  considerable 
variety,  presenting  all  the  normal  conditions  met  with  in 
both  city  and  rural  localities.  Starting  at  the  city  square, 
a  busy  junction  of  tramway  system,  it  follows  the  tramway 
line  for  about  a  mile.  On  this  section  the  railless  car  uses  the 
same  positive  wire  as  the  tramway,  the  return  circuit  be- 
ing completed  by  means  of  a  shoe  hinged  to  the  imder 
frame  of  the  car.  On  a  portion  of  the  line  much  vehicle 
traffic  is  encountered.  No  difficulty  is  experienced  how- 
ever, in  passing  this  kind  of  obstruction.     The  trolley  is  of 


the  under  running  type  and  allows  the  car  to  run  at  a 
radius  of  10  feet  from  the  centre  of  the  trolley  wire.  The 
line  also  runs  under  four  railway  bridges  varying  in  height 
from   14   feet  9  inches   to  10  feet. 

The  I^eeds  cars  have  an  entrance  in  front  and  no  con- 
ductor is  required.  The  Bradford  cars  have  their  entrance 
at  the  rear  and  are  in  charge  of  a  conductor.  All  the  cars 
have  a  seating  capacity  of  28  and  the  following  dimen- 
sions: Length  over  all,  20  ft.  3  ins.;  length  over  body,  15 
ft.;  length  over  driver's  compartment,  4  ft,  3  ins.;  width 
over  all.  "  ft.;  width  of  interior  of  body,  6  ft.  5  ins.;  height 
of  roof,  10  ft.  8  ins.;  height  of  driver's  platform,  3  ft.  0  ins.; 
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Trackless  Trolley   Car   in   Operation    in    England. 

wheel  base,  13  ft.;  centre  of  wheel  truck,  6  ft.  3  ins.  The 
weight  of  the  car  when  fully  loaded  is  about  5  tons.  Each 
car  is  driven  by  two  motors  30  B.h.p.  capacity,  525  volts, 
1050  r.p.m.,  designed  to  give  a  speed  of  10  miles  an  hour. 
The  controller  is  of  the  series  parallel  blow-out  type  pro- 
vided with  special  arrangement  for  cutting  out  either 
motor. 

The  cars  in  both  cities  are  said  to  run  smoothly,  sil- 
ently, and  to  be  under  perfect  control.  The  trolley,  which 
might  be  expected  to  be  the  most  troublesome  feature  is 
said  to  work  admirably  and  does  not  leave  the  wire  under 
the  most  trying  conditions.  The  overhead  equipment  for 
these  cars  costs  in  the  neighborhood  of  $6,000  a  mile  and 
the  cost  of  a  car  is  much  the  same  as  of  the  ordinary  rail  car. 


New  Type  of  Electric  Locomotive 

A  distinctly  new  type  of  electric  locomotive  has  just 
been  tried  out  on  the  Paris-Lyons-Mediterranean  Electric 
Railway,  in  France,  and  it  described  in  a  recent  issue  of 
the  "Revue  Generale  des  Chemins  de  Per  et  des  Tramways." 
The  principle  underlying  its  construction  is  an  invention  of 
M.  Auvcrt,  chief  engineer  of  this  railway,  by  which  he  con- 
verts alternating  currents  to  direct  currents  using  a  mach- 
ine called  a  permutator.  The  permutator  may  be  described 
in  a  general  way  as  a  synchronous  converter,  in  which  all 
the  parts  arc  stationary  except  the  brushes,  which  revolve 
about  the  commutator.  The  brushes  are  operated  by  a 
synchronous  motor  and  rotate  synchronously  with  the  field 
which  is  itself  rotary  in  the  same  sense  as  is  the  field  of 
an  induction  motor. 

It  is  claimed  for  the  peniuitalor  that  it  is  a  distinct 
advantage  over  a  synchronous  convenor  in  that  llie  mov- 
ing parts  are  very  Ught.  resulting  in  a  great  reduction  in 
bearing    friction    and    providing    for    much    greater    freedom 
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in  construction.  A  high  efficiency  is  also  claimed.  The 
new  locomotive,  on  which  tests  are  yet  being  made,  is  a 
150-ton,  double  unit  type.  The  principal  apparatus  required 
for  its  operation  is  a  transformer  which  supplies  current 
to  the  synchronous  motor  operating  the  permutator;  a  sec- 
'ond  transformer  which  supplies  the  permutator;  and  two 
permutators  supplying  current  to  the  motors,  of  which 
there  are  two  in  number  on  each  driving  axle.  These  mo- 
tors are  300  volt  direct-current,  0  pole,  series  connected, 
the  current  being  supplied  by  the  permutator  at  GOO  volt  d.c. 
The  feeder  lines  supply  single-phase  current  at  25 
cycles  and  11,500  volts.  The  return  circuit  is  made  through 
the  rails  which  are  connected  about  every  500  feet  to  a 
return  overhead  cable.  The  new  locomotive  will  develop  a 
maximum   speed   of   approximately   50   miles   an   hour. 


and  compressor.  The  1650-volt  overhead  line  will  be  of  the 
catenary  type  and  will  be  equipped  with  weights  to  secure 
automatic  tension  adjustment.  The  Ganz  Company,  of 
Budapest,  expects  to  have  the  line  ready  for  operation  early 
in   ]'.I12. 


Remote  Control  for  Electric  Cars 
The  Boston  Elevated  Railway  Company  now  has  had 
in  service  for  about  four  months,  on  its  surface  lines,  50 
equipments  of  Westinghouse  No.  306  interpole  motors 
with  Westinghouse  HL  control.  The  cars  on  which  these 
were  installed  have  operated  so  successfully  that  an  order 
for  50  more  equipments  has  been  placed.  This  company 
operates  the  elevated  and  surface  lines  in  Boston  and  also 
the  new  Cambridge  subway.  The  cars  operate  on  the  sur- 
face but  connect  with  the  elevated  lines.  This  installation 
is  particularly  noteworthy  in  that  the  Boston  Elevated 
Railway  Company  is  the  first  company  to  adopt,  on  such 
a  large  scale,  unit  switch  control  for  surface  cars  in  city 
service.  This  form  of  control  is  claimed  to  represent  one 
of  the  greatest  achievements  in  electrical  railway  progress 
in  the  past  decade,  and  it  is  predicted  that  in  approximate- 
ly 6  to  10  years  the  now  popular  platform  type  of  con- 
troller will  have  outlived  its  usefulness  and  that  HL  or 
some  similar  type  of  remote  control  will  be  generally 
adopted.  While  HL  control  weighs  but  a  trifle  more, 
and  in  some  cases  even  less,  than  the  former  platform  type 
K  control,  it  removes  entirely  all  heavy-current  carrying 
parts  from  the  car  platform  and  eliminates  the  numerous 
accidents  due  to  controller  explosions  and  the  resultant 
annoying  and   expensive   damage   claims   and  repairs. 

With  HL  control,  all  heavy  motor  currents  are  car- 
ried by  conductors  underneath  the  car,  only  the  small 
master  controller  being  located  on  the  car  platform.  Con- 
sequently when  controller  burnouts  or  explosions  occur, 
the  passengers  are  so  far  removed  that  they  are  out  of 
danger.  A  smaller  number  of  switches  is  employed  with 
the  HL  system  than  with  any  multiple  unit  control  sys- 
tem heretofore  used.  The  number  of  interlocks  is  also  re- 
duced, which  minimizes  the  maintenance  cost.  Line  cur- 
rent is  used  for  operating  the  switches,  and  a  form  of  re- 
sistance is  used  in  series  with  the  valve  magnets  that  is 
practically  exempt  from  injury  by  inexperienced  or  care- 
less  operators. 


Hungarian  1650-Volt  D.C.   Railway 

According  to  the  Street  I'tailway  Journal  the  manage- 
ment of  the  .\rad-Hegyalja  Railway  in  southern  Hungary 
has  recently  determined  to  replace  its  gasoline-electric  cars 
by  a  1650-volt  d.c.  overhead  system.  The  total  length  oi 
track  operated  is  58  kw.  (36  miles).  The  gage  ij  1  m 
(39.37  in.).  During  the  hours  of  heaviest  traffic  motor-car 
trains  will  be  operated  on  thirty  minutes  headway.  The 
motor  cars  will  be  of  the  double-truck  type  and  will  carry 
four  50-h.p.  motors  each,  connected  two  in  series  during 
running.  A  motor-generator  set  on  each  car  will  furnish 
low-tension    current    for   the   multiple-unit    control,    lighting 


Personal  Mention 


Mr.  H.  W.  Price  lias  been  appointed  Associate  Profes- 
sor of  Electrical   Engineering  in  the  University  of  Toronto. 

Mr.  J.  H.  Fuller,  president  of  The  Canadian  Fairbanks 
Morse  Company,  Limited,  has  been  elected  director  of  The 
Eastern  Townships  Bank,  Sherbrooke,  Que.,  in  succession 
to   the   late   Mr.   S.   H.    C.   Miner. 

Mr.  Morgan  W.  Holmes,  of  the  firm  of  Holmes  &  Ir- 
ving, was  married  on  September  7th,  to  Miss  Bessie  Toovey, 
daughter  of  the  Rev.  W.  Toovey,  Thame,  England.  M"r. 
Holmes  is  a  son  of  Dr.  Joseph  Holmes,  at  Leeds,  England. 

Mr.  J.  A.  McCrossan,  City  Electrician  of  Vancouver, 
who  has  been  ab^ellt  on  sick  leave  for  some  months  is 
again  enjoying  his  usual  good  health  and  has  resumed  charge 
of    his    department. 

Mr.  Ormond  Higman,  Jr.,  B.Sc,  of  Vancouver,  B.C.,  has 
been  appointed  chief  inspector  of  gas  and  electricity  for  the 
western  division  of  Canada,  including  the  provinces  of  Man- 
itoba, Saskatchewan,  Alberta  and  British  Columbia.  Mr. 
Higman's  headquarters  will  be  in  Vancouver,  where  a  branch 
of  the  Electrical  Standards  Laboratory  is  being  established. 

Mr.  G.  S.  Stewart,  until  recently  connected  with  the 
Toronto  District  oftice  of  the  Canadian  General  Electric 
Company,  but  now  transferred  to  this  company's  Montreal 
office,  was  married  recently  to  Miss  Calvert  of  Strathroy. 
The  best  wishes  of  the  many  friends  of  Mr.  Stewart  along 
the  North  Shore  go  with  him  in  his  new  district  and  his 
new   home. 

Prof.  L.  W.  Gill,  B.Sc,  Professor  of  Electrical  Engin- 
eering in  Queen's  University,  Kingston,  has  been  attend- 
ing the  Turin  Congress  of  the  National  Electro-Technical 
Commission,  which  met  in  Turin,  Italy,  during  the  first 
two  weeks  of  September,  as  the  representative  of  the 
Canadian  committee.  It  is  expected  that  Prof.  Gill  will 
have   a   very    interesting   report    to   make    upon   his    return. 

Mr.  J.  D.  Evans  has  been  appointed  supervising  engin- 
eer and  superintendent  of  construction  for  the  Montreal 
Street  Railway  Company.  He  is  also  resident  engineer  for 
the  J.  G.  White  &  Company  on  the  Canadian  Light  &  Power 
Company's  works.  Mr.  Evans  received  much  of  his  tech- 
nical education  in  Boston,  and  has  been  in  charge  of  en- 
gineering and  construction  work  in  Canada,  the  United 
States  and  the  South  American  Republics.  Prior  to  coming 
to  Montreal  Mr.  Evans  had  charge  of  the  engineering  and 
construction  work  of  the  Buffalo,  Lockport  ,and  Rochester 
Inter-Urban    railways. 

Mr.  Frank  Smallpiece,  Assistant  Manager  at  Montreal 
for  the  Canadian  General  Electric  Company,  has  tendered 
his  resignation,  to  become  associated  with  J.  W.  Campbell, 
of  Calgary,  in  the  General  Supplies  Company  of  that  city. 
Mr.  Smallpiece  has  been  connected  with  the  C.  G.  E.  Co. 
for  thirteen  years,  and  was  for  some  time  engaged  on 
steam  turbine  work.  He  was  appointed  assistant  manager 
of  the  Montreal  office  about  three  years  ago.  He  is  high- 
ly esteemed  not  only  by  his  personal  friends,  but  by  his 
numerous  business  acquaintances,  all  of  whom  will  wish 
him  abundant  success  in   the  new  field  he  has  chosen. 


Magneto    Switchboard    for    Mount    Albert 

Tlu-  traffic  of  the-  Mount  Albert  TcU-plioiic  toinpany, 
Mount  Alljcrt,  Ontario,  is  now  bcinu  handled  over  a  new 
inagneto  switchboard  titled  with  improved  apparatus  wliich 
allows  service  practically  as  fast  as  that  obtained  from  a 
cominon    battery    switchboard    of    the    lamp    signal    type. 

The  installation  consists  of  a  single  position  section 
of  unit  type  cabinet  to  which  additional  sections  may  con- 
veniently be  added  from  time  to  time  as  the  system  grows. 
The  woodwork  is  of  oak  throughout  provided  with  a  dull 
light  oak  finish  which  presents  a  very  durable  surface  to 
the  constant  wear  and  tear  to  which  switchboards  are  ex- 
posed. The  design  of  the  cabinet  .as  shown  in  Fig.  1,  is 
extremely  plain  and  devoid  of  the  usual  dust-catching 
mouldings  and  crevices.  The  entire  rear  panel  of  the 
switchboard  is  made  removable,  which,  together  with  the 
hinged  keyboard  oiTers  ready  access  to  any  part  of  the 
apparatus.  The  plugboard  and  pilot  rail  are  inlaid  with 
heavy  leather  to  protect  the  woodwork  against  possible  in- 
jury due  to  falling  plugs. 

All  of  the  lines,  both  local  and  rural,  are  terminated 
one  self-restoring  drops  of  the  unit  removable  type  mount- 
ed in  strips  of  five  on  steel  mounting  plates,  three  panels 
wide.      The    shutters    of    the    line    signals      are    of    the    seg- 


Fig.  1 

mental  type  e-xpojinn  to  view  one  curved  and  two  plain 
surfaces  when  tht  line  signal  i>  displayed,  enabling  (lie 
operator  to  locate  the  source  of  the  incoming  call  from 
any  view  angle.  The  entire  face  of  the  switchboard  is  of 
steel  construction  with  a  Bauer  liarfT  finish  which  forms 
a  striking  contrast  to  the  aluminum  sand-blasted  finish  of 
the  drop  shutter  in  its  call-announcing  positii'ii.  The  line 
jacks  associated  with  each  drop  are  of  the  donble  ciil-olf 
type,  provided  with  heavy  ^cerinan-silver  contact  spriiiirs, 
heavily    insulated    from    each    other    to    insure    against    leaU- 


age  and  resulting  cross  talk.  A  unique  relation  Ijetween 
the  aniiatiirc  and  the  drop  shutter  insures  its  positive  op- 
eration under  most  trying  conditions.  In  fact  it  has  been 
demonstrated  that  the  signals  will  operate  satisfactorily 
with  the  cabinet  inclined  backward  to  an  angle  of  2.5  de- 
grees   from   the   vertical. 

Telephone    men    will    find    the      connecting      cord      pair 
equipments   and   their   circuit   arrangement   of  keen    interest. 


O^^^D 


cord     Circuit     Arranged     to     Ring     Off     When     "Dead     Short"     on 
Opposite    Cord. 

The  usual  practice  of  mounting  the  clearing-out  signals 
in  the  face  of  the  switchboard  has  been  departed  from, 
and  the  supervisory  signals  mounted  just  back  of  the  ring- 
ing and  listening  keys  on  the  same  key  plate.  The  shut- 
ter is  encased  in  a  small  housing  and  is  visible  to  the  op- 
erator regardless  of  her  position.  Upon  actuating  the  lis- 
tening key,  the  shutter  of  the  supervisory  signal  is  auto- 
matically  restored   for   the   next   call. 

Fig.  2  shows  the  schematic  arrangement  of  the  cord 
circuit,  which  is  designed  to  insure  positive  operation  of 
the  clearing-out  signal  under  all  operating  conditions.  On 
switchboards  employing  the  usual  bridged  clearing-out 
drop,  considerable  trouble  is  usually  experienced  in  obtain- 
ing supervision  over  a  connection  of  a  short  town  line  and 
a  long,  heavily  loaded  rural  circuit.  This  trouble  is  due 
to  the  fact  that  the  series  telephone  ringers  provide  a  path 
of  low  resistance  around  the  winding  of  the  clearing-out 
signal,  leaving  insufficient  current  flowing  through  the 
winding  to  operate  the  drop  satisfactorily. 

By  referring  to  the  circuit  diagram,  it  will  be  seen  that 
the  winding  of  the  clearing-out  signal  is  of  the  "Split" 
type,  each  half  of  the  winding  measuring  500  ohms.  The 
center  terminal  of  the  winding  is  connected  to  the  "tip" 
side  of  the  cord  circuit,  and  the  two  outer  terminals  to 
the  "sleeve"  conductor,  separated  by  a  J/j-in  microfarad 
Sure-Ring  condenser.  .Assuming  that  the  subscriber  tem- 
porarily connected  to  plu.;.;  ".\"  is  signalling  for  a  discon- 
nection, it  will  readily  be  seen  that  the  ringing  current  is 
forced  to  How  through  one-half  of  the  drop  winding,  in- 
asmuch as  the  condenser  offers  an  apparent  high  resistance 
to  low  frequency  ringing  currents.  This  condenser,  how- 
ever, does  not  interfere  with  the  transmission  of  high  fre- 
(|uency    voice    currents    through    the    cord    circuit. 

The  operator's  equipment  comprises  a  standard  long 
distance  Transmitter  suspended  by  flexible  cords  from  an 
adjustable  transmitter  arm,  together  with  operator's  head 
band  receiver  with  cord  and  detachable  plug.  .\  cut-in 
jack  e<|uipped  with  battery  contacts  is  mounted  in  the  key 
shelf  rail  to  the  U'ft  of  the  operator.  The  energy  for  the 
operation  (pf  the  operator's  telephone  set  is  drawn  from 
a  baiiU  of  three  gravity  cells.  The  necessary  current  for 
ringing    purposes    is    furnished    l)y    a    standard    pole    ch:inger. 
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but  a  livc-l.ar  Roncrator  i^,  niountol  in  the  rear  of  the  cabi- 
net with  crank  Nhatt  cxtemlinK  tlinnit^h  aiul  projecting 
from  the  right  hand  side  of  the  section,  to  be  used  for 
emergency  purposes.  This  equipment  can  be  quickly 
thrown  into  action  by  the  manipulation  of  the  generator 
key    located    in    the    upper   portion    of    the    face    of   the    cab- 

The  battery  and  ringing  leads,  likewise  the  interpo- 
sition trunks  and  order  wires,  are  terminated  on  a  ter- 
minal board  mounted  in  the  lower  portion  of  the  rear  of 
the  cabinet.  The  line  equipments  are  wired  direct  to 
switchboard  cables  which  extend  fifteen  feet  from  the 
base  of  the   section   to  the  protector  rack. 

All  of  the  equipment  required  for  this  modern  instal- 
lation was  furnished  by  the  Stromberg-Carlson  Telephone 
Manufacturing  Company,  rz  Victoria  street,  Toronto,  On- 
tario. 


Train    Despatching   by   Telephone 

By  H.  \V.  Fairlie 
The  remarkable  impetus  which  has  been  given  during 
the  past  few  years  to  the  use  of  the  telephone  for  handl- 
ing train  orders  has  been  made  possible  by  the  develop- 
ments that  have  been  made  in  selective  signalling  appar- 
atus. The  advantages  that  such  a  system  would  po,.-,ess 
for  railroad  use  have  been  the  chief  incentives  for  the 
improvements    that    have    taken    place    during    the    last    year 

or  so. 

The  use  of  the  bridging  system  with  magneto  instru- 
ments was  limited  to  roads  with  short  divisions  and  light 
traffic.  This  resulted  from  the  fact  that  an  increase  in 
the  number  of  way  stations  brought  aboUt  not  only  a  de- 
crease in  transmission  efficiency  but  also  loss  of  time  in 
calling  due  to  the  complicated  ringing  codes  necessary. 
To  overcome  this,  the  development  of  the  new  Western 
Electric  selector  was  undertaken,  and  how  well  the  pur- 
pose has  been  achieved  is  attested  by  the  experience  of 
many   of  the  leading  roads. 

In  its  design  it  is  simplicity  itself.  As  a  result  iis  op- 
eration has  demonstrated  that  its  ruggedness  of  service  is 
directly  proportional  to  its  freedom  from  complicatKjn.  In 
actual  use  on  railway  lines  handling  the  heaviest  traffic,  the 
operation  of  this  selector  has  more  than  exceeded  the  most 
sanguine  prophecies  of  its  friends.  With  tests  made  under 
the  most  exacting  conditions  it  has  responded  to  over  one 
and  a  half  million  calls  without  showing  the  least  failure 
in  any  of  its  working  parts.  This  is  the  equivalent  of  the 
service  that  would  be  demanded  by  over  twenty-nine  years 
service  on  a  road  handling  a  trunk  line  traffic.  Results 
like  these  have  been  the  cause  for  the  speed  with  which 
the  leading  railroads  are  specifying  this  selector  in  pre- 
ference to  all  others. 

The  selector  itself  bridged  across  the  line  in  every 
way  station  consists  of  two  electro-magnets  connected  in 
series.  Although  these  magnets  are  identical  in  appear- 
ance, they  are  essentially  different  in  construction.  The 
one  is  characterized  by  its  slower  action  while  the  other 
will  respond  to  very  delicate  impulses  of  current.  The 
first  impulse  in  every  call  sent  out  by  the  dispatcher's 
calling-key  consists  of  a  long  impulse.  This  actuates  the 
slow  acting  magnet  which  remains  in  this  operating  posi- 
tion during  all  the  rest  of  the  call. 

Connected  with  this  armature  is  a  retaining  pawl 
which  comes  into  operation  with  a  small  ratchet  wheel 
at  the  very  beginning  and  is  never  released  till  the  call 
is  finished.  Connected  to  the  sensitive  armature  is  the 
stepping-pawl  which  steps  this  same  wheel  up  as  many 
teeth  as  there  are  shorter  impulses  succeeding  the  longer 
primary    one.      This    wheel    carries      an    adjustable      contact 


which  will  engage  with  an  exterior  stationary  one,  clo.se  the 
circuit  and  ring  the  way  station  bell.  By  this  arrangement, 
a  selector  that  rings  the  bell  in  response  to  a  certain  num- 
ber of  impulses  will  only  do  so  when  this  particular  call 
has  been  sent  over  the  line.  Since  the  dispatcher  has  an 
individual  automatic  key  for  calling  every  station,  all  he 
has  to  do  is  to  give  a  (luarter  turn  to  the  proper  key  to 
call    the    point    desired. 

When  the  bell  rings,  it  makes  and  breaks  an  auxil- 
iary contact  which  closes  and  opens  a  battery  circuit 
across  the  line.  This  gives  a  characteristic  'answer  back' 
signal  in  the  dispatcher's  receiver.  By  this  means  he  at 
once    knows    whether    the    station    has  been    properly    called 

or   not. 

In  addition  to  the  extreme  simplicity  of  detail,  this 
new  type  of  selector  will  commend  itself  to  every  repair 
man  by  the  accessibility  of  all  working  parts.  As  it  has 
been  explained,  eveiy  selector  can  be  adjusted  to  respond 
to  any  call,  and  every  dispatcher's  calling-key  possesses 
the  same  degree  of  flexibility.  In  the  face  of  frequent  re- 
arrangements of  apparatus  this  one  feature  will  commend 
it   to   every   operator   of  the   dispatching   system. 

In  many  instances  it  is  customary  to  'send  time'  over 
the  line  every  day.  For  this  purpose  each  instrument  has 
provision    made    to    accomplish    this    end.      By    a    simultan- 
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Telephone  Selector 

eous  tapping  of  every  bell  along  the  line,  the  way  sta- 
tions are  enabled  to  compare  their  clocks  with  the  stan- 
dard time  given  by  the  bell.  The  rapidity  with  which 
this  selector  will  operate  is  due  to  the  fact  that  the  step- 
ping magnet  is  designed  to  operate  on  current  impulses 
of  1/10  second  duration.  For  all  railroad  divisions  of  or- 
dinary size,  the  ringing  is  practically  instantaneous.  Should 
the  dispatcher  desire  to  prolong  the  ring  at  the  way  sta- 
tion, he  can  do  so  by  closing  a  strap  key  which  is  usually 
mounted    conveniently   on    the    desk   in    front   of   him. 

This  type  of  selector  has  already  been  installed  on 
some  of  the  largest  railroads  of  .\merica.  and  in  every 
instance  there  has  been  nothing  left  to  desire  in  its  sat- 
isfactory operation.  Many  roads  previously  using  other 
types  for  this  work  are  either  abandoning  their  use  al- 
together in  its  favor  or  at  least  using  it  for  all  extensions 
to   their   system. 

The  Northern  Electric  &  Manufacturing  Company, 
Limited,  have  made  this  selector  the  basis  of  their  sys- 
tem of  Telephone  Train  Dispatching,  and  are  recommend- 
ing its  use  under  a  guarantee  that  leaves  no  risk  with  the 
railroad. 


Automatic  System  for  Quebec 

The    National   Telephone    Company    with    head   quarters 

at   Levis,   situated  just  across   the   St.    Lawrence   River  from 

Quebec  City,  has  just  let  the  contract   for   the  construction 

of  a   modern    Independent  automatically   operated    telephone 
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system  fur  llu-  city  nf  (Jm-bec.  This  will  mean  direct 
competition  with  the  Hell  Telephone  Company  ,and  con- 
slisutes  really  the  first  dnplicalion  nf  telephones  in  any 
Canadian    city    of    size. 

The  National  Telephone  Company,  in  addition  to  a 
large  number  of  subscribers  in  and  around  Levis  also  have 
a  long  distance  system  reaching  to  the  boundary  of  the 
province  of  New  Brunswick.  It  is  evident  therefore  that 
with  the  addition  of  Quebec  city  and  suburbs  this  Indepen- 
dent system  will  be  no  mean  oppor»nt  of  the  Bell  Com- 
pany. 

It  is  stated  that  approximately  $400,000  will  be  expend- 
ed in  Quebec.  It  is  to  be  full  cable,  all  underground  in  the 
business  district.  The  specifications  call  for  an  ultimate 
cable  capacity  of  15,000  pairs  with  an  immediate  installation 
of  5,000.  Upwards  of  3,000  stations  will  be  placed  in  com- 
mission at  once,  and  this  number  will  be  rapidly  increased 
no  doubt,  as  soon  as  the  service  has  been  installed.  One 
central  station  will  be  built  at  first,  to  which  a  little  later 
two  blanch  exchanges,  and  two  special  exchanges  will  be 
added.  At  the  present  time  the  Bel!  Company  claim  to 
have   some   4,200   telephones    in   and   around    Quebec. 

The  system  will  be  of  the  automatic  type,  the  appar- 
atus being  supplied  and  installed  by  The  Automatic  Elec- 
tric Company,  of  Chicago.  The  contract  for  the  construc- 
tion of  the  plant  has  been  given  to  the  Montcalm  Con- 
struction   Company. 

The  number  of  automatic  systems  in  Canada  is  now 
considerable.  In  the  west  this  Chicago  Company  has  three 
large  centres  operating  satisfactorily  and  the  Lorimer  sys- 
tem has  been  installed  in  an  equal  number  of  towns  in 
Eastern  Ontario.  The  duplication  of  telephone  systems  in 
a  city  the  size  of  Quebec  will  be  watched  by  business  men 
throughout  the  Dominion  with  the  very  closest  interest. 

The  National  Telephone  Company  who  have  this  con- 
struction work  in  hand  is  the  successor  to  the  old  Belle- 
chasse  Telephone  Company,  founded  by  the  late  Dr. 
Demers,  who  was  prominent  in  the  Independent  telephone 
field  in  Canada. 


Will  Assist  Montreal 

Mr.  Francis  Dagger,  consulting  telephone  engineer  and 
secretary-treasurer  of  the  Canadian  Independent  Telephone 
Association,  has  been  appointed  by  the  city  of  Montreal,  in 
an  advisory  capacity,  in  connection  with  the  application 
made  by  the  city  to  the  Board  of  Railway  Commissioners 
of  Canada  for  a  revision  of  telephone  rates  in  Montreal. 
Mr.  Dagger  will  begin  immediately  on  the  gathering  of 
information  and  the  compiling  of  figures  and  will  render 
such  assistance  in  the  preparation  of  the  city's  case  as  may 
be  necessary.  Mr.  Dagger's  experience  as  a  telephone  ex- 
pert is  very  wide.  Recently  he  acted  for  the  city  of  To- 
ronto at  the  time  the  rates  in  the  newly  annexed  portions 
were  reduced  by  order  of  the  Railway  Commissioners. 
Previous  to  that  he  had  acted  in  an  advisory  capacity  to 
the  Select  Committee  on  telephones  at  Ottawa,  and  to  the 
provincial    governments   of   Saskatchewan   and    Manitoba. 


Annual  Convention  Nov.  15 
The  Annual  Convention  of  the  Canadian  Independent 
Telephone  Association  will  be  held  in  Toronto.  November 
15,  mil.  One  of  the  important  matters  which  will  come  up 
will  be  the  consideration  of  a  draft  agreement  for  connec- 
tion between  the  Bell  Company  and  Independent  systems. 
This  agreement  has  been  submitted  to  the  Board  of  Railway 
Commissioners  for  Canada,  for  their  approval,  but  the 
Board  has  consented  to  postpone  its  decision  in  the  matter, 
until  the  delegates  meeting  at  this  convention  have  a  chance 
to  discuss  and   submit   their  views  to   tin-    Hoard. 


Current   Notes 

The  New  Deloraine  Rural  Telephone  ("oinpany.  Limited, 
has  increased  its  capital  stock   from   $2,500  to  $:i,000. 

The  River  du  Lievre,  Quebec,  Telephone  Company,  has 
been  purchased  by  the  James  Maclaren  Company,  of  Buck- 
ingham. 

The  B.  C.  Telephone  Company  propose  building  a  two- 
storey  addition  to  their  present  quarters  in  New  West- 
minster,  B.C. 

The  Tugaske  Rural  Telephone  Company,  Limited,  has 
been  incorporated,  Edward  J.  Wright,  Registrar  of  Joint 
Stock    Companies,    Regina,    Sask. 

Mr.  W.  J.  Moses  &  Son,  and  others  have  applied  to 
the  Ontario  Railway  and  Municipal  Board  for  connec- 
tion with  and  service  from  the  Metcalfe  Rural  Telephone 
Company. 

The  Telephone  Company,  Lakehurst,  has  been  com- 
pleted. This  line  connects  Lakehurst  and  Gannon's  Nar- 
rows, including  about  twenty-five  houses.  Connection  will 
be  made  with  the  Bell  Telephone  Company. 

The  Bell  Telephone  Company  has  applied  to  the  On- 
tario Railway  and  Municipal  Board  for  approval  of  its 
agreement  with  the  town  of  Chesley;  and  the  village  of 
Blyth  and  the  township  of  Colborne  have  applied  to  the 
Board  for  approval  of  agreement  for  intercommunication, 
&c.,   between   their  telephone   systems. 


Powerful  Wireless  Station  at  St.  John's,  N.F. 
In  our  last  issue  we  spoke  of  inventions  now  being 
perfected  by  Marconi  looking  to  the  transmission  of  wire- 
less messages  fon  much  greater  distances  than  was  for- 
merly possible.  Plans  have  now  been  completed  for  the 
erection  of  a  powerful  station  at  St.  John's,  N.  P.,  which 
will  be  the  distributing  point  for  all  wireless  messages  be- 
tween England  and  Canada  and  will  be  the  means  of  keep- 
ing all  vessels  plying  between  the  two  countries  in  con- 
stant communication  with  either  end.  A  temporary  trans- 
mission plant  has  already  been  installed  and  recently  a 
wireless  message  was  satisfactorily  transmitted  from  Clif- 
den,  Ireland,  to  Premier  Morris. 


The  Dominion  government  wireless  stations  on  ^'an- 
couver  Island  have  on  several  occasions  lately  established 
notable  records  for  long  distance  telegraphy,  but  a  couple 
of  weeks  ago  every  former  record  was  shattered  when  the 
operator  at  Estevan  got  into  direct  communication  with 
the  Osaka  Shosen  Kaisha  liner  Canada  Maru,  1700  miles 
from  the  west  coast  station,  the  Maru  being  nearly  seven 
days  out  from  Victoria  for  Yokohama  when  spoken.  How- 
ever, this  grand  showing  was  eclipsed  two  days  later,  when 
the  Maru  was  again  picked  up  by  the  station  2,120  miles 
out.  The  message  received  by  the  island  station  was  not 
relayed  by  any  other  vessel,  and  as  a  result  Estevan  may 
lay  claim  to  the  record  for  long-distance  talking  on  the 
Pacific.  Some  time  ago  it  was  believed  that  the  ,\storia 
(Ore.)  station  had  won  the  laurels,  as  she  spoke  the  Min- 
nesota 2,090  miles  at  sea,  but  on  the  arrival  of  the  vessel 
it  was  discovered  that  the  message  had  been  twice  relayed. 
once  by  the  Nippnn  Yusen  Kaisha  liner  Sado  Maru.  and 
the  second  time  by  the  I'acific  coast  steamer  Umatilla.  .\l 
the  Estevan  station  is  installed  one  of  the  largest  and  most 
])ciwerful    wireless   instruments   on   the   Pacific   coast. 


The  Canadian  Pacific  Railway  has  now  in  operation 
over  2.000  miles  of  telephone  system  for  train  dispatching 
purposes,  and  in  a  short  time  the  mountain  section  will 
be  linked  up  with  the  prairie  system.  Just  now  the  work  is 
in  progress  of  installing  the  telephones  clear  through  from 
I'icld    to    Kamloops. 
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GENERAL    RULES    TO    BE    OBSERVED    BY    CORRESPONDENTS 

1.  All  enquiries  will  be  answered  in  the  order  received,  unless  special 
circumstances  warrant  other  action. 

2  Questions  to  be  answered  in  any  specilied  issue,  should  be  in  our  hands 
by  the  close  of  the  month  preceding   publication. 

3.  Questions  should  be  confined  to  subjects  of  general  interest.  Those 
pertaining  to  the  relative  value  of  different  makes  of  apparatus, 
or  which  for  intelligent  treatment,  should  be  placed  in  the  Hands 
of  a  consulting  engineer,  cannot  be  considered  in  this  department. 

1  To  avoid  trouble  and  unnecessary  delay,  correspondents  should  state 
their  questions  clearly,  so  that  there  can  be  no  possible  doubt 
as  to   the   information   required. 

6.  In  all  cases  the  names  of  our  correspondents  will  be  treated  confiden- 
tially. 

Meaning  of  Term  Slip-ring 

Q._\Vill  you  please  explain  the  meaning  of  the  term 
slip-ring,    as    applied    to    the    modern    alternator. 

A.— Where  alternators  have  revolving  armatures  slid- 
ing contact  is  necessary  to  connect  the  revolving  coils  with 
the  external  circuits.  These  sliding  contacts  are  made  by 
connecting  the  ends  of  the  armature  windings  to  insulated 
metal  rings  which  are  fixed  to  the  shaft.  These  rings  are 
called  slip-rings.  The  collecting  brushes  of  metal  or  carbon 
press  against  these  metal  rings  and  a  current  is  collected 
and  conveyed  to  the  external  circuit.  The  number  of  slip- 
rings  depends  on  the  ninnber  of  circuits  supplied  by  the 
machine.  For  a  single-phase  alternator  two  rings  are 
necessary.  In  a  2-phase  machine  having  four  circuits  four 
slip-rings  are  necessary.  With  a  3-phase  machine  only 
three  slip-rings  are  needed,  as  only  three  circuits  are  sup- 
plied  by    such    an   alternator. 


"Lag"  and  "Lead" 

Q.— Can  the  terms  "lag"  and  "lead"  be  explained  brief- 
ly and  without  making  use  of  technical  terms  that  the  or- 
dinary man  cannot  understand? 

A.— It  would  scarcely  be  possible  to  explain  these  terms 
completely  without  making  reference  to  certain  other  tech- 
nical information  which  the  average  electrician  is  naturally 
supposed  to  possess,  but  the  following  will  probably  meet 
your  case.  There  can  be  no  current  except  as  the  result 
of  an  electromotive  force,  or  as  we  say  briefly  a  voltage. 
If  the  voltage  is  an  alternating  one  then  the  resulting  cur- 
rent will  be  an  alternating  current  and  will  have  the  same 
frequency  as  the  voltage  which  produces  it.  If  the  volt- 
age and  the  resulting  current  always  kept  step  with  one 
another,  traveled  side  by  side  with  one  another,  as  it  were, 
there  would  be  no  need  for  the  terms  lag  and  lead.  This 
is  not  the  case,  however,  and  under  certain  circumstances 
the  current  does  fall  behind  the  voltage  or  electromotive 
force;  this  is  termed  lag.  Under  other  circumstances 
the  current  is  in  advance  of  the  electromotive  force;  this 
is  called  lead.  Lag  is  caused  by  self-induction  in  the  mag- 
netizing coil  circuit.  When  the  current  increases  or  de- 
creases, tlie  magnetic  field  of  the  electromagnets  also  in- 
creases and  decreases,  thus  setting  up  induced  currents,  act- 
ing in  the  opposite  direction.  From  this  it  will  be  seen 
that  the  main  current  cannot  increase  to  its  maximum  value 
as  (luickly  as  it  otherwise  would,  or  die  out  as  quickly  as 
it  would  hence  the  lag  of  the  current  behind  the  electro- 
motive   force. 


I'rench  or  metric  .system,  in  its  place.  Will  you  point  out 
any  advantages  the  new  system  would  possess  over  the 
old,  as  it  seems  to  me  a  change  of  so  great  importance 
would  l)e  a  great  inconvenience  to  every  body  concerned. 
A. We  believe  the  metric  system  possesses  many  ad- 
vantages over  the  English.  Chief  of  all  is  the  ease  with 
which  computations  can  be  made  in  the  decimal  .system. 
For  example,  if  it  is  necessary  to  express  a  length  ;i 
meters  5  decimeters,  4  centimeters,  5  millimeters,  in  any 
one  of  these  four  units  it  is  only  necessary  to  write  down 
these  four  figures  consecutively,  that  is,  3545,  and  by  plac- 
ing a  decimal  point  in  its  proper  position  indicate  your 
result  at  once;  in  this  case  your  answer  is  3545  millimeters, 
or   354.3    centimeters,    or   35.45    decimeters,    or   3.545    meters. 

Another  advantage  of  considerable  importance  is  the 
simple  relation  existing  between  the  different  units  of 
length,  volume  and  weight.  As  anyone  will  see  on  a  mo- 
ment's consideration  it  is  one  of  the  Englishman's  most 
difficult  problems  to  connect  these  units.  Our  results  are 
only  approximate.  For  example,  we  do  not  know  the  size 
in  cubic  inches  of  a  bushel  or  a  quart;  or  the  weight,  ex- 
cept approximately,  and  by  actual  experiment,  of  a  cubic 
foot  of  water.  In  the  French  system,  on  the  other  hand, 
these  relations  were  fixed  when  the  system  was  devised. 
The  litre,  which  may  be  taken  as  the  unit  of  volume,  is  a 
cube  which  measures  exactly  1  decimeter  each  way  and 
when  the  litre  is  filled  with  water  at  a  given  temperature 
it  weighs  exactly  1,000  grams. 

What  appears  to  be  the  most  difficult  objection  to  over- 
come is  that  raised  by  manufacturers  of  expensive  mach- 
inery who  are  constructing  according  to  English  measure- 
ments and  who  claim  that  it  would  be  necessary  to  scrap 
a  tremendous  amount  not  only  of  every  manufactured  pro- 
duct, but  of  the  machinery  used  in  manufacture.  It  is  also 
stated  that  throughout  the  rural  districts  it  would  be  a  prac- 
tical impossibility  to  get  people  who  have  grown  up  with 
the  old  system  and  who  are  not  naturally  studious  by  disposi- 
tion, ever  to  grasp  the  new  system.  These  objections, 
however,  will  doubtless  be  overcome.  A  very  large  num- 
ber of  the  governments  of  the  world  have  now  made  the 
metric  system  compulsory.  In  others  it  is  only  optional, 
and  it  is  quite  possible  that  in  the  English-speaking  parts 
of  the  world  this  system  will  gradually  work  its  way  into 
>^eneral  use,  even  if  the  governments  do  not  take  action. 


Advantages  of  Metric  System 

Q. — Wc  hear  a  good   deal   nowadays   about  the   discard- 
ing  of  Uk-   English   system   of  measurements  and   using  tlic 


Principle  of  Dynamo  and  Motor 

Q. — For  the  sake  of  an  operator  who  has  not  had  the 
advantage  of  a  college  training,  will  you  explain  simply  how 
a   dynamo  and  a  motor  operate? 

A. — Probably  a  description  of  a  most  primitive  type  of 
dynamo  and  motor  would  best  answer  your  question.  You 
must  understand  first  that  an  electric  current  is  produced 
in  a  conductor  whenever  it  cuts  across  lines  of  force.  If 
you  have  a  simple  measuring  instrument  like  a  galvano- 
scope  (which  you  can  make  yourself  by  coiling  an  insulated 
wire  around  a  block  of  wood  and  setting  a  small  magnet 
needle  over  it)  you  can  show  the  eflfect  of  moving  a  coil 
of  wire  in  a  magnetic  field.  A  very  suitable  apparatus  for 
this  experiment  may  be  made  by  winding  from  50  to  100 
coils  of  wire  around  an  old  bicycle  felloe.  It  will  be  found 
that  l)y  simply  turning  this  coil  of  wire,  very  quickly,  in 
the  magnetic  lines  which  surround  the  earth's  surface,  a 
current  will  be  induced  of  sufficient  strength  to  move  the 
magnetic   needle   of  your   galvanoscope. 

The  simplest  form  of  dynamo  is  merely  an  extension 
of  this  experiment.  A  number  of  such  coils  connected  to- 
gether on  a  common  axis  and  so  mounted  as  to  be  revolved 
continuously,   would   give   you   a   continuous    current.     You 
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will  prnlialily  notice  in  these  experiments  tlial  the  direc- 
tion of  the  deflection  of  the  needle  depends  on  the  direction 
in  which  you  turn  the  coil  ,that  is,  a  complete  revolution 
of  your  coil  produces  a  current  during  half  of  the  time 
in  one  direction  and  during  the  other  half  of  the  time  in  the 
other  direction.  Consequently  such  a  simple  dynamo  as 
we  have  described  produces  an  alternating  current.  This 
may  be  made  into  a  direct  current  by  using  a  suitable 
commutator. 

The  simplest  form  of  motor  operates  in  exactly  the 
same  way  as  a  magnet  needle  revolves  under  the  action  of 
a  second  magnet.  If  you  place  a  simple  magnet  needle 
between  two  opposite  magnet  poles  the  needle  will  take 
up  its  position  in  line  with  these  two  poles,  that  is,  it  will 
make  part  of  a  revolution.  If,  now,  the  polarity  of  these 
magnet  poles  is  reversed  at  the  instant  the  needle  is  ap- 
proaching the  position  of  allignment,  its  own  impetus  will 
carry  it  slightly  past  the  poles  and  these  having  been  re- 
versed will  cause  the  needle  to  continue  its  revolution  for 
another  half  circle.  By  continually  changing  the  polarity 
of  these  outer  poles  the  needle  may  be  made  to  revolve 
continuously. 

The  armature  of  the  motor  corresponds  to  the  magnet 
needle  except  that  its  poles  are  electro-magnets  instead  of 
permanent  magnets.  The  field  coils  are  also  electro-mag- 
nets. In  the  simple  motor  it  is  found  more  convenient  to 
change  the  polarity  of  the  armature  coils  than  the  held 
coils,  but  the  underlying  principle  of  attraction  and  repul- 
sion of  poles  is  identical. 


Another  Type  of  Interrupter 

Q. — We  have  been  experimenting  with  an  induction 
coil,  using  the  common  type  interrupter,  but  this  has  be- 
come worn  and  the  platinum  points  seem  to  have  been 
burned  off.  Is  there  not  some  better  type  of  interrupter 
that  might  be  used  We  are  experimenting  at  the  pre- 
sent time  on   X-ray  bulbs. 

A. — Why  not  try  the  Wehnelt  interrupter?  It  is  fairly 
simple  to  construct  and  has  been  used  pretty  widely  in 
connection  with  the  work  you  mention.  In  this  interrupter 
the  cathode  may  be  made  of  lead  and  is  to  be  immersed 
in  a  dilute  solution  of  sulphuric  acid  (say)  10  per  cent, 
solution.  The  anode  is  enclosed  in  a  glass,  or  better  still, 
porcelain  tube  having  a  small  hole  in  the  bottom.  This 
also  is  immersed  in  the  dilute  sulphuric  acid  and  so  in 
practice  it  is  found  better  to  tip  the  wire  with  platinum, 
and  to  coat  the  rest  of  the  wire  which  conies  in  contact 
with  the  acid  with  some  material  that  will  prevent  clieniical 
action. 

The  interruptions  are  caused  by  the  formation  of  con- 
secutive bubbles  of  hydrogen  on  the  cathode.  These  hav- 
ing a  high  resistance  stop  the  flow  of  the  current  until  they 
pass  off  the  point,  each  bubble  causing  a  short  interruption 
to  the  flow.  By  adjusting  the  distance  between  the  anode 
and  the  cathode,  the  strength  of  the  acid  and  the  strength 
of  the  current,  tlic  frequency  of  the  interruptions  may  he 
widely  varied. 


Design  of  Auto-Transformer 

Q. — What  is  the  difference  between  an  ordin.ny  Ir.ui^- 
formcr   and   the   so-called   auto-transformer? 

A. — The  design  of  these  two  transformers  c;in  best 
be  understood  from  the  accompanying  simple  diagr.ims. 
The  figure  on  the  right  represents  a  simple  single-phase, 
two-coil  transformer,  that  on  the  left  a  single-phase  auto- 
transformer.  It  will  be  seen  that  the  auto-transformer  li.is 
only  one  coil,  a  certain  portion  <>!  which  is  used  for  both 
the   high   tension   and   the   low   tension    winding.     The    num- 


ber of  turns  of  this  coil  is  the  same  as  would  be  required 
if  it  were  used  exclusively  for  the  high  tension  winding 
alone  and  a  separate  additional  coil  were  provided  for  the 
low  tension  side.  Further,  when  the  ratio  of  transforma- 
tion required  is  exactly  3  to  1,  the  amount  of  copper  in  the 
one  coil  is  exactly  the  same  whether  it  is  used  as  an 
auto-transformer   or   as   the   high   tension   coil   of  a   two-coil 


3    >V.To 


/oa  O 


.  20amj!,  J, 
UOamB.  L.T  ^ 
'   ZOam/>        '9 


lOa.  o 


transformer.      This    means    that    less    copper    is    required. 

In  the  figures  shown  the  primary  coil  is  designed  for 
ten  amperes  throughout  and  100  volts.  The  voltage  per 
turn  is  uniform  throughout  the  coil,  so  that  we  may  ob- 
tain whatever  voltage  is  necessary  on  the  secondary  side 
by  selecting  any  two  points  on  the  coil  to  which  include 
that  certain  number  of  turns  which  bear  the  same  ratio 
to  the  total  number  of  turns  as  the  required  voltage  bears 
to  100  volts.  For  example,  to  obtain  50  volts,  as  in  the 
figure,  it  is  necessary  to  include  between  the  two  points 
just  one-half  the  total  number  of  turns.  By  properly  ad- 
justing the  resistance  in  the  secondary  circuit  it  is  theor- 
etically possible  to  obtain  a  current  of  20  amperes,  flowing 
in  a  direction  as  shown  by  the  arrows.  Under  these  cir- 
cumstances the  upper  half  of  the  coil  carries  10  amperes, 
flowing  downwards,  the  lower  half  of  the  coil  10  amperes, 
flowing  upwards.  This  shows  how,  though  20  amperes  is 
being  taken  from  the  transformer  in  which  the  coil  is  only 
designed  for  10  amperes  load,  no  overload  is  given  to  the 
coils. 


To  Calculate  Capacity  of  Stream 

Q. — 1  have  a  small  .stream  of  water  passing  through 
my  property  from  which  I  could  get  a  head  of  about  15 
or  possibly  20  feet.  Can  you  give  me  any  idea  what 
amount  of  power  could  lie  developed  and  whether  such  a 
development  would  likely  prove  too  expensive  to  be  prac- 
ticable. 

A — Until  one  have  a  pretty  fair  idea  of  the  quantity 
of  water  available  it  is  impossible  to  form  any  estimate  of 
what  power  can  be  developed.  Knowing  the  flow  of  the 
stream  and  the  head  that  can  be  obtained,  the  theoretic 
power  that  can  be  developed  is  easily  figured  by  multiply- 
ing the  number  of  cubic  feet  available  per  second,  by  the 
head  of  the  fall,  by  Ci^Yz.  and  dividing  by  550.  This  will 
give  you  horse-power.  Perhaps  for  your  purpose  you 
could  form  a  fair  estimate  of  the  flow  of  your  stream 
by  taking  approximate  measureme.its  of  its  cross  section 
at  some  narrow  point  and  by  making  a  rough  estimate  of 
its  rate  of  flow  noting  the  distance  a  piece  of  wood  will 
travel  at  this  iioint  in  a  given  time.  In  this  way  you  can 
make  a  roui4h  judgment  of  the  number  of  cubic  feet  flow- 
ing past  a  given  point  in  one  second.  Having  the  num- 
ber of  cubic  feet  per  second  this  is  multiplied  by  62^  to 
obtain  the  result  in  pounds.  This  is  again  multiplied  by 
the  head  of  the  falls  in  feet  to  bring  to  foot-pounds, 
the  English  unit  of  power.  Approximately  550  foot-pounds 
;ire  cquiv.-ilcnt  to  one  horse-power,  so  that  by  dividing  by 
ihi,   n\inilK'r   you   will    i^el    llic   rcMiIt   in   horse-power. 

Of  course  we  would  not  advise  that  you  should  go 
into  any  expense  in  connection  with  the  installation  of  a 
power  pl.iril  on  any  such  rough  calculations  as  these.  Un- 
der fav..r;ilile  conditions  it  is  very  possible  that  a  water 
f.ill  siH'li  as  you  mention  m,-iy  be  made  available  at  not  loo 
great    a   cost    for   lighting   or   even    for   light   power   work. 
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Trade  Publications 

O-B  Bulletin. — July-August  issue  of  tlic  U-B  Bulletin 
uu    electric    railway   and   mine    haulage    material. 

Catalogue, — of  scientilic  technical  books,  issued  by 
W'hittaker  &  Company,  publishers,  London,  E.C.,  and  New 
York. 

Information  Book, — A  little  booklet  issued  by  the  Na- 
tional Carbon  Companj-,  Cleveland,  describing  the  uses  and 
abuses  of  the  Columbia  multiple  battery  for  ignition  light- 
ing and  other   miscellaneous   purposes. 

Braiduct, — A  booklet  issued  by  the  Fle.xible  Conduit 
Company.  Guelph,  Ont..  descriptive  of  a  four-walled  con- 
duit manufactured  by  this  coinpany  and  which  is  claimed 
to  be  the  best  possible  mechanical  protection  for  electrical 
installation. 

Paul  Instruments. — A  booklet  issued  by  the  Robert  W. 
Paul.  New  Soutli,i;ate.  London  N..  noting  some  recent  im- 
provements in  their  electrical  measuring  and  testing  instru- 
ments. The  instruments  and  their  interior  structure  and 
works   are  minutely   described. 

Souvenir  Description. — A  description  of  the  Mesla 
Machine  Company's  plant  and  of  an  inspection  trip  recently 
made  to  it  by  the  American  Society  of  Mechanical  Engi- 
neers, and  the  Engineers'  Society  of  Western  Pennsylvania, 
published  as  a  souvenir  of  the  occasion.   • 

Commutator  Slotting. — A  little  booklet  of  information 
issued  by  the  National  Carbon  Company.  Cleveland,  out- 
lining the  progress  that  has  been  made  in  the  last  four  or 
five  years,  in  the  slotting  of  commutators.  Much  vaknble 
and  interesting  information  of  an  entirely  general  character 
is  contained. 

Atlas  Crude-Oil  Engines, — Bulletin  No.  301  issued  by 
the  Atlas  Engine  Works.  Indianapolis,  descriptive  of  their 
Diesel  type  crude-oil  engines  which  are  built  in  2.  3,  and 
4  cylinder  vertical  units.  An  interesting  test  report  of 
one  of  these  engines  made  by  C.  E.  Sargent,  M.  E.,  of  Chi- 
cago is  appended. 

Alternating  Current  Motors, — Leaflet  No.  10,  issued  by 
the  T.  W.  Broadbent  Electrical  Manufacturers  and  Con- 
tractors, Huddersfield,  England,  dealing  with  a.c  induction 
motors  for  3-phase  and  single-phase.  50  cycle  circuits.  The 
special  feature  claimed  for  these  motors  is  the  robustness 
of   their    construction,    both   electrically   and   mechanically. 

Electrical  Supplies, — Catalogue  No.  13.  issued  by  the 
Canadian  H.  W.  Johns-Manville  Company.  The  catalogue 
contains  over  400  pages,  illustrating  and  describing  the 
electrical  products  of  this  company.  There  are  many  new 
additions  to  the  company's  regular  lines  of  electrical  sup- 
plies. The  catalogue  is  well  arranged  and  completely  in- 
dexed. 

Electrose. — .V  catalogue  issued  l)y  the  Electrose  Manu- 
facturing Company,  of  Brooklyn.  N.  Y.,  who  manufactuie 
under  Louis  Steinberger's  patents,  various  types  of  elec- 
tric insulators,  suitable  for  from  1,000  to  100,000  volt  in- 
stallations. Copies  of  the  Steinberger  patents  coverin.g  the 
strain-insulator,  and  the  high  tension  strain-insulator,  and 
containing     intimate     descriptions     uf    these,    arc    appended. 

Animal  Sanctuaries  in  Labrador, — .An  address  presented 
by  Lieut.  C(d.  Wni  WockI.  ]•'.  K.  S.  C,  before  the  second 
annual    meeting   of   the    Commission    of   Conservation    issued 


in  pamphlet  form.  The  address  was  an  eloquent  plea 
against  the  wanton  destruction  of  animal  life  and  in  favor 
of  the  establishment  of  animal  preserves  in  Labrador,  a 
country  well  adapted  at  the  present  time  for  such  a  pur- 
pose. 

Analogies  between  battery  current  and  water  flow. 
This  booklet,  issued  by  the  Canadian  National  Carbon  Co., 
develops  the  analogy  between  currents  of  electricity  and 
water  not  only  with  the  idea  of  giving  definite  information 
but  also  with  a  view  to  explaining  exactly  how  far  this 
analogy  can  be  carried  in  explanation  of  some  of  the  phen- 
omena connected  with  the  use  of  cells.  The  booklet  con- 
tains a  number  of  helpful  illustrations  and  will  prove  very 
valuable    to    the    beginner. 

Westinghouse  Publications. — Circular  No.  1190  pub- 
lished by  the  Railway  and  Lighting  Department  of  this 
company  descriptive  of  Westinghouse  engine  driven  alter- 
nating current  generators  .type  E,  also  circular  No.  1028 
descriptive  of  Westinghouse  rotary  converters;  also  fold- 
ers 4210  and  4217  describing  wattmeters  type  O  .\  for 
small  residence  loads,  and  watt  hour  meter  type  C;  also  a 
pamphlet  descriptive  of  the  Westinghouse  electric  tailor's 
iron;  also  folders  421.5  and  4216  descriptive  of  Westing- 
house a.c.  and  d.c.  switch  board  meters.  .Ml  booklets 
and    pamphlets    well    illustrated. 


Benjamin  "Friction   Drive"  Screwdriver 

The  Benjamin  Electrical  Manufacturing 
Company,  Toronto,  have  recently  put  on 
the  market  a  new  screw  driver,  which,  it  is 
claimed,  has  many  points  of  advantage 
over  the  ordinary  driver  or  the  ratchet 
driver.  This  new  driver  is  designed  to 
meet  the  demand  for  a  moderate  priced 
tool,  combining  the  advanta,ges  of  both  the 
ordinary  and  ratchet  drivers  without  the 
attending  disadvantages  of  the  latter.  The 
handle  is  made  of  composition  material,  in 
two  parts,  the  handle  itself  being  moulded 
to  the  blade,  the  rotating  cap  being  held 
in  position  as  shown  in  the  accompanj'ing 
cut.  The  frictional  surfaces  between  the 
cap  and  handle  engage  with  the  ordinary 
natural  working  pressure  used  in  driving 
the  screw,  and  the  spring  in  the  handle  re- 
leases the  friction  when  the  pressure  is  re- 
lieved on  the  reverse  movement  and  the 
hand  with  the  cap  is  returned  without 
backing  the  screw.  Naturally  it  prevents 
blisters  and  injury  to  the  hand.  The  driver 
is  minus  ratchet,  teeth  or  dogs  to  get  out 
of  order  and  it  drives  in  either  direction 
without  any  adjustment.  The  spring  main- 
tains a  slight  pressure  on  the  screw  con- 
stantly, thus  holding  the  blade  firmly  in 
the  slot.  The  few  simple  parts  are  de- 
signed to  withstand  the  roughest  legitimate 
usage  required  of  a  screw  driver.  On  ac- 
count of  the  handle  being  made  of  insu- 
lated composition  it  is  an  extremely  safe 
tool    when    used    in    electrical    work. 
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V  and  K  Motor  Driven  House  Pump 

One  of  the  problems  that  often  confronts  the  property 
owner  in  rural  and  suburban  districts  is  a  troublesome  and 
more  or  less  crude  water  system.  The  Vaile-Kimcs  Com- 
pany, of  Dayton,  Ohio,  are  manufacturers  of  an  electric 
motor  pump,  which,  when  installed  with  a  compression,  or 
pneumatic  water  tank,  makes  an  independent  reliable  auto- 
matic water  system  for  all  purposes.  It  pumps  the  water 
direct  from  the  cistern,  well,  lake  or  stream  into  a  tank  un- 
der pressure,  and  from  there  it  is  distributed  to  the  house. 

In  cities  where  water  rates  are  high  or  where  the  pres- 
sure is  low.  and  where  homes  are  supplied  with   electricity, 


the  "V  and  K"  pump  forms  an  efficient  and  inexpensive 
means  of  water  supply.  It  is  of  sufficient  capacity  to  fur- 
nish the  average  suburban  home  with  water  under  pres- 
sure for  bathrooms,  kitchen,  laundry  and  sprinkling  pur- 
poses. The  power  is  obtained  from  a  one-eighth  horse 
power   Westinghouse    motor. 

The  first  cost  of  this  little  outfit  is  comparatively  small, 
considering  its  capacity  and  efficient  operation.  The  operat- 
ing expense  is  very  slight  as  the  motor  is  well  designed 
and  constructed.  The  cost  of  current  consumed  does  not 
exceed  two  cents  an  hour.  An  automatic  switch,  governed 
by  the  water  pressure  in  the  system,  controls  the  opera- 
tion of  the  motor.  This  switch  starts  the  motor  automati- 
cally when  the  pressure  falls  to  a  given  point  and  stops 
the  motor  when  the  maximum  desired  pressure  is  reached. 
No  attention  is  therefore  required  to  keep  up  the  water 
supply.  The  pump  is  belt  driven  and  is  equipped  with  an 
automatic  belt  tightener  which  keeps  the  belt  always  tight. 
A  large  air  chamber  makes  the  discharge  smooth  and  uni- 
form. The  pump  may  be  arranged  for  mounting  on  tlie 
wall    by    substituting   brackets    instead    of   the    legs. 


New  Branch  of  National  Carbon  Company 
The  new  carbon  plant  which  the  National  (arbon 
Manufacturing  Company  of  Cleveland,  Ohio,  are  building 
at  Niagara  Falls  will  be  ready  for  occupancy  some  time 
in  October.  The  company  have  been  working  for  about  a 
year  in  building  this  new  branch,  which  will  be  a  thor- 
oughly modern  factory  in  every  respect  and  will  engage 
in  the  manufacture  of  carbon  electrodes  exclusively.  This 
is  the  second  plant  the  National  Carbon  Company  has 
built  during  the  past  year,  the  other  being  at  Tor&nto.  In 
nearly  every  one  of  their  nine  factories  considerable  im- 
provement and  expansion  has  been  made  during  this  year. 
This  rapid  expansion  and  develoi)nient  is  floubtlcss  attri- 
butable  in   large   measure   to  the   high   quality   of  their   pro- 


ducts,  their   service   to   customers,   their   long  list   of   various 
products,    and    a    satisfactory    scale    of   prices. 

The  main  plant  and  general  offices  of  the  National 
Carbon  Company  are  located  at  Cleveland.  This  plant  alone 
covers  about  thirty  acres  of  ground,  and  is  engaged  in 
the  manufacture  of  a  miscellaneous  line  of  carbon  products. 
The  eight  outside  plants  manufacture  a  special  line  of 
product  for  which  the  locality,  equipment  and  organiza- 
tion is  best  adapted.  The  Cleveland  plant  is  said  to  be 
the  largest  carbon  factory  in  the  world,  while  the  total 
facilities  of  the  nine  branches  make  a  highly  specialized 
organization  for  the  development  and  manufacture  of  a 
complete    line    of    high    class    carbon    products. 


Escher-Wyss    Close    Large    Contracts 

Messrs.  Escher  Wyss  &  Company,  hydraulic  engineers 
of  Zurich,  Switzerland,  Canadian  Head  Office,  40s  Lums- 
den  Building,  Toronto,  have  lately  secured  an  order  from 
the  Rio  de  Janeiro  Light  and  Power  Company,  Mexico, 
for  two  19,000  h.p.  tangential  wheels,  the  largest  of  their 
kind,  to  work  under  a  head  of  950  ft.  This  contract  includes 
delivery  of  Messrs.  Escher  Wyss  &  Company's  patent  oil- 
pressure  governors  as  well  as  the  two  pipelines  complete 
with  valves,  etc.  Further  orders  have  been  received  from 
the  Tata  Hydro-Electric  PoWer  Company,  Bombay,  for  four 
13,300  h.p.  and  two  1.000  h.p.  high-pressure  turbines  de- 
signed for  a  head  of  1,680  ft.  and  from  the  Fuji  Cotton 
Mill  (Japan)  for  four  3.000  h.p.  and  one  100  h.p.  turbines 
designed  for  a  head  of  280  ft.  These  orders  also  include 
delivery  of  the  necessary  number  of  Escher  Wyss  &  Com- 
pany's governors.  Orders  of  water  turbines  booked  in  the 
course   of  last   month   exceeds    130,000   h.p. 


The    Canadian   Boving   Co.    Receive   Numerous   Contracts 

The  town  of  Scott,  Sask.,  has  just  placed  an  order 
with  the  Canadian  Boving  Company,  Limited,  for  a  100 
horse-power  Diesel  oil  engine,  of  a  type  similar  to  those 
recently  installed  in  Yorkton  and  Moose  Jaw.  The  town 
of  Wilkie.  Sask.,  has  also  placed  a  similar  order.  The 
same  company  has  also  received  the  order  for  some  10,500 
feet  of  pipe  line  varying  in  diameter  from  10  to  14  inches, 
and  in  thickness  from  3/16  to  lA  inch  for  the  town  of  Pen- 
ticton.  They  are  also  supplying  this  town  with  two  tur- 
bo-generator units,  100  kw.  each,  impulse  type,  designed 
for  a  2050  foot  head.  A  special  feature  in  connection  with 
the  turbines  is  the  installation  of  a  modification  of  the 
Boving  patent  pressure  regulator,  described  on  another 
page  of  this  issue.  The  regulator  being  installed  is  similar 
in  principle  to  their  autoinatic  design,  in  that  the  nozzle 
is  rigidly  placed  and  the  deflector  movable  about  the  tur- 
bine axis,  but  the  opening  and  closing  of  the  needle  in  the 
I'enlicton  desi.yn  will  be  by  manual  control.  This  is  the 
lirst  installation  of  this  regulator  in  Canada,  and  its  oper- 
ation   will   be   watched   with    interest. 

The  Canadian  Boving  Company  has  also  just  received 
an  order  from  the  city  of  St.  Thomas  for  a  steam  pumping 
pl.mt  .having  a  capacity  of  3,500  imperial  gals,  per  minute, 
under  a  58-foot  head,  direct-connected  to  a  high  speed  en- 
gine; also  for  an  electric  pumping  plant  consisting  of  a 
2.100  imperial  gal.  pump,  58  fool  head,  direct-connected  to 
a  3  phase.  25  cycle  motor,  which  will  be  operated  by  Hy- 
dro-electric  power. 

A  novel  piece  of  apparatus  in  the  form  of  a  steel  con- 
veyor belt,  12  inches  wide,  .ind  about  400  feet  long  has 
just  been  supplied  to  the  Hrompton  I'ulp  and  Taper  Co. 
Thi^  belt  is  ;ibout  ,03  of  ,iii  inch  in  thickness,  being  de- 
signed to  curve  slightly,  so  as  to  prevent  the  material  it  is 
carrying  from  falling  off.  The  I-aurcnlide  Paper  Co.  has 
also  placed  an   order   for  an   elective   type  rotary   screen. 
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Will  Manufacture  Electric  Elevators 

The  John  McDougall  Caledonian  Iron  Works  Limited, 
have  commenced  the  manufacture  of  both  plunger  and  elec- 
tric elevators,  for  both  passenger  and  freight  purposes.  To 
this  end  they  have  secured  the  services  of  Mr.  Thure  Lars- 
son,  who  previous  to  this  appointment  was  for  many  years 
chief  engineer  of  the  Standard  I'lunger  Elevator  Company, 
of  New  York.  Along  with  him  they  have  also  secured  the 
control,  in  Canada,  of  the  Larsson  elevator  patents,  which 
are  considered  extremely  valuable.  For  the  plunger  ele- 
vator these  patents  include  a  new  main  valve,  designed  to 
eliminate  bounding  of  the  car  when  stopping,  a  new  auto- 
matic terminal  stop  valve,  and  a  new  pilot  or  control  valve 
which  prevents  any  accidental  movement  of  the  car  in  the 
opposite  direction  when  passengers  are  entering  or  leav- 
ing. On  the  electric  elevator  patented  improvements  in- 
clude the  good  features  of  the  drum  and  traction  type,  and 
are  said  to  give  greater  security  and  economy  in  operation. 
These  elevators  will  be  built  in  the  company's  shops  on 
Seigneurs  street,  where  they  have  just  completed  eleven 
passenger  and  freight  elevators  of  the  plunger  type,  with 
lifts  varying  from  40  ft.  to  176  ft.  for  the  C.  P.  R.  Windsor 
Station   extension. 


Recent  Improvements  in  Distributing  Transformers 
About  three  years  ago  marked  improvements  were 
made  in  the  design  of  single-phase  distriljuting  transform- 
ers and  it  was  thought  for  a  time  that  further  improve- 
ments were  practically  impossible.  These  improvements 
were  first  embodied  in  the  type  S  transformer  developed 
by  the  Westinghouse  Electric  &  Manufacturing  Company, 
and  consisted  principally  in  a  radically  new  shell  design 
of  magnetic  circuit  whereby  low  magnetic  reluctance  is 
obtained  without  increasing  the  mean  length  of  turn  of  the 
winding,  and  which  was  especially  adapted  for  the  use  of 
the  new  silicon  steel  for  the  magnetic  circuit.  These  im- 
provements resulted  in  a  marked  increase  in  efficiency,  bet- 
ter  regulation,   and   a   reduction   in   e.xciting   current,   all   im- 


l)orlant  characteristics.  It  is  the  belief  of  the  ilesigners 
of  this  line  of  transformers  that  this  improved  shell  type 
of  construction  cannot  be  materially  improved  upon  for 
distributing  transformers  of  the  2200  volt  class.  The  suc- 
cess of  the  large  number  of  transformers  of  this  type  now 
in  service  supports  this  view.  More  recent  improvements 
have,  however,  resulted  from  improved  materials  and  bet- 
ter mechanical  design.  The  subject  of  insulation  has  been 
given    special    attentimi,    and  the    insulating    materials    now 


used  are  of  better  quality  both  mechanically  and  elec- 
trically. As  a  result,  further  increase  in  efticiency  and  re- 
duction of  exciting  current  has  been  obtained.  I'or  ex- 
ample, the  T/i  kv.a.  type  S  transformer  which  formerly 
had  an  iron  loss  of  62  watts  and  copper  loss  of  125  watts, 
now  has  only  57  watts  iron  loss  and  110  watts  copper  loss. 
The  exciting  current  has  been  reduced  from  2.3  per  cent. 
to  1.7  per  cent.,  and  the  regulation  at  100  per  cent,  power 
factor  improved  from  1.69  per  cent,  to  1.55  per  cent.  Other 
sizes  show  corresponding  improved  performance.  A  very 
uniform  temperature  is  maintained  throughout  the  entire 
transformer  and  in  no  place  does  the  temperature  rise  ex- 
ceed 50  degrees  under  normal  conditions.  This  insures 
long  life  and  high  all  day  efficiency.  In  line  with  the 
question  of  insulation,  the  high  tension  coils  have  been 
further  subdivided,  to  reduce  the  voltage  between  the  lay- 
ers of  the  windings  as  well  as  between  coils  and  thus 
relieve  the  strain  on  the  insulation.  A  view  of  the  im- 
proved  coil   is   shown   in   the   figure. 


Radiant   Electric   Co.  Will   Build  in   Grimsby 

The  town  of  Grimsby  by  a  recent  by-law  voted  to  loan 
the  sum  of  $10,000  to  the  Radiant  Electric  Company,  on 
condition  that  they  locate  a  factory  in  that  town  for  the 
manufacture  of  electric  heating  devices.  This  sum  of  money 
represents  approximately  the  initial  cost  of  the  factory,  on 
which  work  will  be  begun  immediately.  A  very  complete 
line  of  electric  household  and  other  appliances  will  be  manu- 
factured, including  an  electric  range  based  on  the  fireless 
cooker  idea.  The  president  of  the  company  is  Mr.  M.  R. 
Kiddle;  sec.-treas..  Mr.  H'.  Bottcher;  managing  director, 
Mr.  F.   E.   Hewitt. 


Montreal  Firm  Awarded  A  Large  Contract 
W'ord  has  been  received  from  Winnipeg  that  the  Wire 
and  Cable  Company,  Montreal,  has  been  awarded  the  com- 
plete contract  for  the  supplying  of  paper  insulated,  lead 
covered  power  cables  for  the  city  light  and  power  develop- 
ment of  the  city  of  Winnipeg.  The  first  installment  of 
the  order,  which  is  to  be  delivered  this  fall,  calls  for  ap- 
proximately 190,000  feet  of  cables,  ranging  in  sizes  from 
No.  6  B.  &  S.  gauge  up  to  1,000,000  c.  m.,  in  the  single, 
double  and  triple  conductor  type  insulated  for  voltages, 
ranging  from  500  to  5,000  volts.  The  contract  also  makes 
provision  for  an  additional  seventy  per  cent,  of  the  above 
amount  which  is  to  be  taken  by  the  city  within   one  year. 


High  Voltage  Transformers 

The  General  Electric  Company  have  just  finished  the 
construction  at  their  Pittsfield  works  of  two  500  kv.a.  750,- 
000  volt  testing  transformers.  These  are  oil  insulated,  ver- 
tical core  type.  The  insulation  between  the  high  and  low 
tension  windings  consists  of  a  number  of  press-board  cyl- 
inders which  divide  the  space  into  numerous  oil  ducts,  there- 
by assisting  the  circulation  of  oil  and  increasing  its  in- 
sulation strength.  Tests  taken  at  night  show  that  little 
corona    is   noticeable   at   600.000   volts    transformation. 


Owing  to  the  fact  that  a  number  of  conflicting  ru- 
mors have  been  put  in  circulation  recently  regarding  the 
operations  of  the  Canada  Carbide  Company  the  officials  of 
the  company  have  authorized  the  statement  that  there  will 
lie  no  material  change  in  the  policy  of  the  company  and 
no  advance  in  the  price  of  carbide.  The  plants  that  were 
formerly  operated  by  the  Willson  Co.  of  St.  Catharines, 
the  Shawinigan  Carbide  Company,  Limited,  and  the  Otta- 
wa factory  are  now  owned  and  operated  by  The  Canada 
Carbide  Company  of  which  Mr.  Howard  Murray  is  presi- 
dent  and   Mr.   D.    D.    McTavish   vice-president. 
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Canadian   Crocker-Wheeler   Have   Contract 

Tlic  I'li^'  l\i\i'r  Liiiiibcr  t'(ii)i|i;iny  ,irc-  installing  clcclrical 
('(jnipnient  ihrouglionl  their  I'rincf  Albert  hnnbcr  plant. 
Tlic  apparatus  includes  a  no  l<w.  generator  ami  upwanK 
of  lifty  motors  to  be  used  in  operating  their  saw  and  planing 
mills.  All  the  apparatus  is  being  supplied  and  installed  by 
the  Canadian  Crocker- Wheeler  Company,  of  St,  Catharines. 
Ont. 


and  I  heir  products  are  well  and  favorably  Unown  through- 
out Canada,  as  well  as  the  Cnited  States  and  other  foreign 
countries. 


What  Hamilton  Will  Charge 

The  following  schedule  of  rates  has  been  announced  for 
Hamilton,  Ontario: — The  fiat  rates  per  horse  power  of  maxi- 
mum demand  (h.p.  of  motors  or  peak  load  in  parenthesis) 
are:— (1-3),  $37..'>0;  (4-10),  .$36;  (11-35),  $33.75:  (26-.50),  $32.- 
25;    (51-100),   ,$30.75;    (101    up).   $30. 

The  meter  rate  per  kw.h.  of  consumption  is:  (1-3),  $2.00; 
(4-10),  $2.25;  (11-25).  $1.09;  (20-50).  $1.05;  (51-100),  $1.01; 
(101    upC    '.)5c. 

.\  ten  per  cent,  disccumt  is  allowed  for  paynient  of 
bills   within   ten   days. 

The  rate  for  residence  lighting  is  fixed  at  4c.  per  month 
pir  100  square  feet  of  area  lighted.  Additional  charge  per 
kw.h.  as  metered.  3  cents.  The  consumer  to  pay  a  minimum 
amount  of  $1  per  kw.  of  capacity  per  month.  The  city  will 
renew   incandescent   lights   free. 


Hull    Electric    Co.    Extensions 

The  Hull  Electric  Company,  head  office  Deschenes. 
Que.,  will  .-.hortly  place  an  order  for  six  50-foot  single  end 
J-".  A.  Y.  E.  cars.  In  the  near  future  it  is  also  the  inten- 
tion to  construct  a  new  car  shed  having  a  capacity  of  27 
cars.  In  connection  with  the  proposal  to  adopt  the  single- 
end  P.  A.  Y.  E.  cars  loups  will  be  constructed  on  various 
points  on  the  line  to  assist  in  the  working  out  of  this 
plan.  It  will  also  be  necessary  to  increase  the  generator 
capacity  with  the  extension  of  the  company's  railway  op- 
erations and  to  this  end  a  motor  generator  sub-station  will 
be  built  and  equipped  at  Aylmer.  Mr.  G.  Gordon  Gale  is 
general  superintendent  of  the  company  and  will  have  charge 
of   these   extensions. 


Improvements  in  Kingston  Street  Lighting 

The  city  of  Kingston  has  overhauled  its  street  lighting 
system  and  its  streets  are  now  claimed  to  be  among  the 
best  lighted  in  Eastern  Ontario.  The  old  U.fl  ampere  open 
arc  lamps  are  being  replaced  by  Canadian  General  Electric 
6.6  ampere  magnetite  arcs  and  fifty  additional  lamps  are 
being  installed.  Tungsten  incandescents  to  the  number  of 
fifty  have  also  been  put  in.  In  the  very  near  future  the 
lighting  equipment  will  total  200  magnetite  arcs  and  fifty 
tungstens.  The  credit  for  this  work  is  very  largely  due 
to  the  chairman  of  the  Light,  Heat  and  Power  Company, 
Alderman  Elliott,  and  to  the  general  luanager  of  the  Kings- 
ton  flight.  Heat  and   Power  Development,   Mr.  C.  C.  Folger. 


Branch  Office  in  Guelph 

The  I'lexible  Conduit  Company,  of  I'cnn  \'an,  N.\'., 
have  established  a  branch  factory  at  Guelph,  Ont.,  which 
is  incorporated  under  the  name  of  The  l'"lexiblc  Conduit 
Company,  Limited.  They  are  manufacturing  "Braiduct,"  the 
non-metallic  flexible  conduit,  and  also  flexible  steel  armored 
conductors.  They  are  located  on  the  opposite  side  of  the 
River  Speed  from  Taylor  ■■'orbes  Company,  having  re- 
modelled the  large  stone  building  fortnerly  known  as  the 
Morclock  property  and  now  have  a  spacious,  convenient 
up-to-date    factory.      Their    processes    are      new      and    novel. 


Government  Development  of  Water  Powers  in  New  Zealand 

The  (jovernment  of  New  Zealand  at  the  last  session 
of  parliament  empowered  the  Minister  of  Finance  to  raise 
$2,500,000  for  the  development  of  the  water  resources  of 
the  province.  The  feeling  is  so  strong  in  favor  of  govern- 
ment control  and  operation  that  the  development  of  these 
powers  has  been  delayed  rather  than  allow  them  to  get 
into  the  hards  of  private  individuals.  New  Zealand  is  said 
lo  be  especially  rich  in  water  powers,  so  much  so  that  it 
is  said  that  every  town,  city  and  hamlet  can  be  furnished 
not   only   with   power  and   light   but   with   heat   also. 


The  rapid  growth  of  Vancouver  is  well  >et  forth  in 
the  monthly  statistics  of  the  British  Columl)ia  Electric 
Railway  Company.  The  percentage  payment  to  the  city 
for  July  was  $6,779.54,  being  the  largest  amount  in  the 
company's  history.  That  for  June  was  $6,343.18,  while  the 
total  for  December,  1910,  which,  of  course,  indicated  the 
great  rush  of  Christmas  shoppers,  was  $6,509.03.  The 
amount  for  July.  1910,  was  $5,307.09.  The  total  number 
of  passengers  carried  on  city  and  suburban  lines  during 
July  last  was  3,768,558,  as  compared  with  2,771,410  during 
July,   1910,   showing  an   increase   of  more   than   one-third. 


The  Pacific  Electric  Heating  Company,  with  headquar- 
ters at  Ontario,  California,  and  branch  factories  in  New 
York,  Chicago,  is  about  to  establish  a  Canadian  factory  in 
Vancouver  for  the  manufacture  of  electric  irons,  electric 
toasters,  water  heaters  and  other  articles  of  a  similar  na- 
ture. A  building  has  been  leased  and  for  the  present  the 
parts  of  the  various  electrical  appliances  will  merely  be 
assembled  here.  The  new  concern  manufactures  "Hot  point" 
electrical  irons  handled  by  the  light  and  power  department 
of   the   British   Columbia   Electric   Railway. 


The  Electrical  Association  of  the  Province  of  Quebec 
have  resumed  their  monthly  meetings;  the  first  was  fixed 
for  September  28th.  It  is  under  consideration  to  allot  al- 
ternate meetings  to  the  English  and  French  members. 
Many  of  the  members  are  P'rench  Canadians,  and  it  is 
thought  that  it  will  create  further  interest  in  the  proceed- 
ings if  every  alternate  month  is  allowed  for  a  di.scussion 
in    French. 


The  Locke  Insulator  Manufacturing  Company  of  Victor, 
N.Y..  announces  that  it  has  taken  over  the  exclusive  handl- 
ing of  the  Nicholson  arcing  rings.  These  rings  are  al- 
ready in  service  on  the  lines  of  the  Niagara,  Lockport  & 
Ontario  I'ower  Company,  Chicago  Sanitary  District,  Syra- 
cuse  Rapid  Transit   Company,  and   many  other  installations. 


The  effect  of  electrolysis  from  the  li.  (.'.  Electric  Com- 
p,-iiiy's  high  tension  wires  upon  the  city's  water  mains  is 
alarming  the  .Mdernien  of  \'ictori:i.  B.C.  City  Electrician 
Mutchinson  has  been  instrncted  to  jirepare  and  present  a 
report  concerning  the  damage  done  to  water  pipes,  whether 
of   metal    or   other    material,    and   suggest    a    remedy. 


Mr.  J.  II.  I'.lack  has  resigned  his  position  as  Superin- 
tendent of  the  'f cmiskaming  &  Northern  (tnt.irio  Railway, 
with  headc|uarters  at  North  Bay,  Out.,  to  become  General 
Manager  of  the  Northern  Ontario  Light  &  Power  Com- 
pany,   :il     1  l:iileybnry.    '  )nl. 


Alliston,    Ont. 

A  new  MUoUe  sinck  is  required  by  tlio 
Alliston    Electric      Light      Co.         W.    J. 
I'lelcluT.    manager. 
Alix,  Aha. 

This  town  has  closed  an  agreement 
with  the  Canadian  Westinghouse  Co. 
for  the  installation  of  an  electric  plant 
capable  of  Mipplying  1.200  lights.  This 
will  include  l)oth  street  and  interior 
service.     Cost,   about   $15,000. 

Brandon,   Man. 

Department  of  Public  Works,  Win- 
nipeg. Engineer,  .A..  E.  Cope.  Brandon. 
The  contract  for  electrical  wiring  of  the 
Hospital  for  Insane  has  been  given  to 
the  Brandon  Electric  Light  Co.  Con- 
tract includes  over  1500  lights. 

Bracebridge,  Ont. 

The  Ontario  Railway  and  Municipal 
Board  has  approved  the  by-law  of  the 
town  of  Bracebridge,  authorizing  an  ex- 
penditure of  $S.:iOO  for  the  extension  of 
their   electric    light    system. 

Berlin,  Ont. 

Superintendent  Philip  has  been  in- 
structed to  make  an  estimate  of  the 
number  of  lights  required  and  the  prob- 
able cost  of  their  installation  to  replace 
the  present  system  of  arc  lighting  in 
this  town  with  tungstens.  The  opinion 
of  the  Commissioners  seemed  general 
that  the  town  would  not  be  justified  in 
introducing  an  expensive  system  of 
lighting  at  the  present  time,  but  favored 
a  temporary  system,  having  etfieiency  as 
its   main   object. 

Burnaby,  B.C. 

The  Western  Canada  Power  Co.  by- 
law carried  by  a  majority  of  145  to  13. 
The  by-law  empowers  the  company  to 
supply  electric  light  to  every  part  of 
the  municipality  and  to  erect  towers 
and  string  transmission  lines  in  the 
municipality. 

Charlottetown,  P.E.I. 

The  telephone  exchange  switchboard 
was  recently  destroj'ed  by  fire  here  and 
the  city  lines  were  temporarily  out  of 
commission  unitl  a  new  switchboard 
could  be  procured  and  installed.  The 
loss  was  estimated  at  $8,000. 

Calgary,  Alta. 

.\  by-law  will  be  submitted,  October 
3,  to  expend  $375,000  on  street  railway 
extensions.  The  requirements  include 
IS  cars,  one  scenic  car,  one  sprinkler, 
100  steel  poles,  cable,  air  brakes  and 
vacuum  cleaner.  .\n  addition  to  the  car 
barn  will  also  be  made  and  probably 
one   or  more   substations. 

At  the  present  time  there  are  two 
steam  plants  in  this  city,  the  new  one 
at  Victoria  Park,  and  the  old  one  on 
Uth  avenue.  In  the  near  future  these 
will  both  be  housed  together  in  Vic- 
toria Park  and  kept  ready  for  auxiliary 
work  in  case  of  accident  to  the  hydro- 
electric plant  at  Horseshoe  Falls,  on  the 
Bow    River. 

Davidson,   Sask. 

The  town  recently  passed  a  by-law 
by  a  vote  of  :n  to  14  to  expend  $10,000 
in  the  installatimi  of  a  new  electric 
light  plant.  The  P.rydges  Engineering 
&  Supply  Company  will  have  charge  of 
the   installation. 


Edmonton,   Alta. 

The  .gross  receipts  in  the  lighting  de- 
partment for  .-\ugust  were  $12,883,  as 
compared  with  $0,772  for  .Vugust,  lillO. 
.\.    W.    Ornisby,    superintendent. 

Gait,  Ont. 

The  electors  carried  a  by-law  to  spend 
$5,000  in  extending  their  Hydro-electric 
power  service. 

Goderich,  Ont. 

The  Brodie  power  bj'-law,  which  was 
to  have  been  voted  on  by  the  ratepayers 
on  .\ugust  19,  was  withdrawn  by  the 
municipal      council.  The      immediate 

cause  was  a  visit  of  the  Hon.  .\dam 
Beck,  who,  in  an  address  before  the 
ratepayers  suggested  the  development 
of  the  Maitland  River  by  the  Hydro- 
electric  Commission. 

Halifax,  N.S. 

It  is  reported  that  the  Xova  Scotia 
Power  Company,  in  which  Mr.  E.  A. 
Robert,  president  of  the  Montreal  Street 
Railway,  etc.,  is  interested,  will  com- 
mence construction  work  almost  iniine- 
diately  on  a  power  development  on  the 
Gaspereau  River.  It  is  also  said  that 
the  power  so  generated  will  be  used  in 
part,  in  connection  with  the  manufac- 
ture of  pulp  and  paper  at  some  point 
along   the    Gaspereau   river. 

Hazleton,  B.C. 

The  Hazelton  Water,  Light  &  Power 
Company,  Limited,  has  been  incorpor- 
ated, with  a  capital  of  $50,000. 

Hamilton,  Ont. 

Temporary  lines  are  being  construct- 
ed to  supply  the  city  parks  and  institu- 
tions with  hydro-electric  power  supplied 
by  the  Ontario  Commission.  In  the 
meantime  the  supply  of  light  and  power 
to  private  customers  will  not  be  pushed. 

Kamloops,  B.C. 

Motor  to  drive  100,000  gallon  centri- 
fugal pump  w'ill  be  required.  Dutcher 
&    Maxwell,   Vancouver,   engineers. 

Listowel,  Ont. 

.A  by-law  will  be  submitted  to  the 
electors  authorizing  a  loan  of  $250,000 
to  the  Electrical  Supply  Company.  It 
is  the  intention  of  this  company  to  build 
a  factory  in  Listowel  and  manufacture 
electrical    appliances. 

London,  Ont. 

Contracts  for  electrical  equipment  for 
coal  chutes,  heating  and  lighting  for  sta- 
tion, stores  and  oil  houses  are  to  be  let 
shortly  by  the  Canadian  Pacific  Rail- 
way. 

Lindsay,  Ont. 

.\  by-law  will  be  submitted  October 
12th  authorizing  the  issue  of  debentures 
to  be  used  to  purchase  the  plant,  fran- 
chises, rights,  and  .goodwill  of  the  Light. 
Heat   and    Power   Co.   of   Lindsay. 

Montreal,  Que. 

The  new  plant  of  the  Canadian  Light 
&  Power  Company  was  put  in  operation 
on    Thursday,    .\ugust    31st. 

The  Lancashire  Dynamo  and  Motor 
Company,  of  Canada.  Limited,  with  a 
capital  stock  of  $50,000,  head  office 
Montreal,    has    been    incorporated. 


Mission  City,  B.C. 

.\n  agreement  has  been  reached  be- 
tween this  city  and  the  Western  Can- 
ada Power  Company  for  the  erection  of 
power    lines    in    the    district. 

Medicine  Hat,  Alta. 

rile  new'  electric  plant  was  placed  in 
opL-ration   early  in   September. 

Mimico,  Ont. 

The  by-law  to  contract  with  the 
Hydro-electric  Commission  for  power, 
carried.  $7,500  will  be  spent  on  equip- 
ment. 

Neepawa,  Man. 

Contract  lor  the  building  of  the  new 
telephone  exchange  has  been  let  to 
James    Mcintosh    for   $11,000. 

Niagara  Falls,  Ont. 

Canadian  Niagara  Power  Company, 
Niagara  Palls,  plan  to  install  new  dyna- 
inos,  turbines  and  general  power  house 
equipment.  Work  is  now  in  progress 
for  power  house.  Contractor  for  iron 
work,  Hamilton  Bridge  Works  Com- 
pany. Balance  of  work  to  be  done  by 
day  labor.  Estimated  cost  of  extension 
about  $125,000. 

North  Toronto,  Ont. 

In  spite  of  the  fact  that  the  tenders 
of  both  the  Toronto  Electric  Light  Co., 
and  the  Interurban  Electric  Co.  appear 
to  have  been  considerably  lower,  the 
contract  for  the  supply  of  electric 
energy  was  awarded  to  the  Toronto 
Hydro-electric  Department.  The  price 
is  $2.14  per  horse  power  per  month  with 
discount  under  certain  conditions.  Mr. 
E.  A.  James,  the  town  engineer,  pro- 
poses liglft  rates  the  same  as  recently 
published  for  the  city  of  Toronto,  with 
power  rates  slightly  in  advance  of  To- 
ronto  power   rates. 

New  Westminster,   B.C. 

The  B.  C.  E.  R.  Company  will  erect 
new  car  barns  in  this  city  opposite  the 
present  car  barns  at  12th  and  Queens 
ave.  The  building  will  measure  240  -x 
104  feet  and  he  large  enough  for  eight 
tracks. 

Ottawa,  Ont. 

Xegotiations  are  still  proceeding  be- 
tween the  owners  of  Chat's  Falls  and 
the  Hydro-electric  Power  Commission, 
who  are  acting  on  behalf  of  the  city  of 
Ottawa,  looking  to  the  purchase  of 
these   falls   by   the  city. 

The  capital  stock  of  the  Northern 
Electric  &  Manufacturing  Co..  is  being 
increased  from  one  million  to  five  mil- 
lion   dollars. 

Tenders  will  be  called  October  1st 
for  the  supply  of  two  booster  pumps  and 
electric  motors.  Estimated  e.xpenditure 
$00,000. 

The  Ottawa  Municipal  System,  Mr. 
J.  .\.  Ellis,  secretary,  will  give  Ottawa 
citizens  the  same  rate  as  is  being  charg- 
ed by  the  municipality  of  Toronto, 
namely  4  cents  per  hundred  square  feet, 
plus  3  cents  per  kw.  hour.  The  Otta- 
wa Electric  Company,  Mr.  .\.  .\.  Dion, 
general  superintendent,  will  meet  the 
city  rates.  The  company  is  making 
every  effort  to  satisfy  their  customers 
in  the  matter  of  rates  and  announce 
that  they  will  even  give  a  choice,  allow- 
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ing  cilhtr  llic  present  company  rate  to 
stand  or  the  new  city  rate  to  be  used. 
The  city's  rates  go  into  effect  on  Oc- 
tober  15th. 

Prince  Rupert,  B.C. 

By  a  vote  of  :i:!l  to  135,  the  ratepayers 
sanctioned  a  by-law  to  provide  $550,000 
for  the  purpose  of  installing  permanent 
waterworks  and  a  liydro-elcctric  system. 

Surveys  being  made  for  supply  of 
power,  Khtada  River,  42  miles  distant. 
Owner,  Prince  Rupert  Hydro-electric 
Co.;  general  superintendent,  T.  Clark 
Durant.  Prince  Rupert.  Plans  are  being 
prepared  by  R.  F.  Hayward,  of  the 
Western  Canada  Power  Company,  Win- 
nipeg. Surveys  being  made  by  Thos. 
Kennaugh,  C.E.  Work  has  begun  on 
construction  camp.  The  company  will 
install  a  -a.OOO  kw.  plant  within  twelve 
months. 

A  by-law  was  voted  on  Saturday, 
September  2nd  authorizing  the  expendi- 
ture of  $550,000  for  waterworks,  elec- 
tric   light    and    power    plant. 

Portage  la  Prairie,  Man. 

Several  inquiries  have  been  received 
by  the  power  committee  for  day  power 
which  is  promised  as  soon  as  the  cus- 
tomers can  install  their  apparatus.  The 
rate  will  not  exceed  10  cents  per  kw.h., 
and  will  probably  be  less.  The  old  em- 
ployees of  the  Central  Electric  Com- 
pany will   be   retained   in   the   meantime. 

Princeton,  B.C. 

A  power  site  has  been  furnished  and 
application  for  water  rights  made  by 
the  Princeton  Coal  &  Land  Company. 
.\  lighting  and  power  service  will  prob- 
ably be   installed. 

Preston,  Ont. 

The  original  amount  of  600  horse- 
power which  this  town  contracted  to 
take  from  the  Ontario  Commission  will 
probably  be  exceeded.  It  is'said  there 
is  a  700  horse-power  demand  already  in 
sight. 

Peterborough,  Ont. 

Ross  &  Holgate  have  presented  a  re- 
port on  the  construction  of  a  power 
qjlant  by  this  citv.  on  the  Otonabee 
river,  near  Lakefield.  About  3,000  h.p. 
can  be  obtained  at  this  point.  The 
estimated  capital  cost  for  the  full  de- 
velopment is  $i;:>7,ooo. 

Prince  Albert,  Sask. 

The  following  equipment  for  trans- 
mission station  and  line  for  power  de- 
velopment will  be  required:  (a)  3  main 
units,  3-phase,  937i^  kv.a.  at  2200  volts, 
60  cycle;  turbines,  1300  h.p.  vertical 
shaft,  138J4  r.p.m.;  (b)  two  exciter  units, 
125  volts,  150  kw.,  sheet  wound,  vertical 
shaft  type,  turbines,  2.50  h.p.,  250  r.p.m., 
vertical  shaft;  (c)  two  transformers,  3- 
phase,  1875  kv.a.,  2200-33000  volts,  water 
cooled;  (d)  20-ton  crane,  about  34-ft. 
span;  (e)  one  set  steel  winches  for  mov- 
ing stop  logs;  (f)  small  pumps.  Trans- 
mission line — 27  miles  No.  00  aluminum 
cable  (no  alternatives),  2  steel  towers, 
80  feet  high;  select  cedar  poles,  35  feet 
in  length  (some  45  feet);  city  will  sup- 
ply insulators;  estimated  cost  of  line, 
including  erection  and  clearing  of 
ground,  $32,500. 

'l"he  ratepayers  of  Prince  Albert  en- 
dorsed by  by-law  the  proposal  to  raise 
$775,000  for  hydro-elcclric  development 
at  La  Colic  Falls  on  the  Saskatchewan 
Kiver.  The  vote  was  411  for  and  4 
against.  Extensions  will  also  be  made 
to  the   steam   plant   within   the   city   lim- 


its which  will  be  used  as  an  auxiliary 
when  the  hydro-electric  plant  is  operat- 
ing. Messrs.  C.  H.  &  P.  H.  Mitchell 
are   engineers  in   charge. 

Port  Credit,   Ont. 

This  town  could  use  in  the  neighbor- 
hood of  lifty  horse  power  of  Niagara 
energy  at  the  start.  About  half  of  this 
would  be  used  for  street  lighting,  and 
the  cost  would  be  in  the  neighborhood 
uf  $24,  which  would  be  further  reduced 
if  a  day  load  could  be  obtained.  Jf  the 
town  decides  to  use  Niagara  power  it 
will  be  necessary  to  install  a  small 
transforming  equipment.  The  matter 
will  probably  be  put  to  a  vote  in  the 
near   future. 

Port  Arthur,  Ont. 

The  city  council  lias  decided  to  in- 
stall a  system  of  cluster  lights  on  eight 
of  the  main  streets  of  this  city.  The 
lights  will  be  placed  on  the  municipal 
telephone  poles.  On  the  busier  streets 
4-lights  will  be  installed  on  each  pole, 
on  less  busy  streets   only  2-lights. 

Quebec.  Que. 

The  Bell  Telephone  Company  has 
completed  an  arrangement  with  the 
Beauce  Telephone  Co.,  for  interchange 
of  local  and  long  distance  business.  The 
Beauce  Company  have  some  1,200  miles 
of  toll  lines  extending  to  thirty-five  cen- 
tral offices,  located  in  the  principal 
towns  and  villages  in  the  neighborhood 
of  Quebec  City. 

Red  Deer,  Alta. 

The  Board  of  Trade  have  en- 
gaged the  John  Gait  Engineering  Co. 
of  Calgary  to  make  preliminary  surveys 
for  a  hydro-electric  plant.  Sec'y  of  Bd. 
of   Trade.    R.    T.    Davison. 

Regina,  Sask. 

The  Estevan  Gas,  Oil,  Heat,  Light  & 
Power  Co.,  Ltd.,  has  been  incorporated. 
Capital.    $20,000.      Head    office,    Estevan. 

St.  Mary's,  Ont. 

On  October  14th  a  by-law  to  raise 
$15,000  for  electric  power  extensions 
will  be  voted  on. 

Smith's  Falls,  Ont. 

The  survey  on  the  Ottawa,  Smith's 
Falls,  and  Kingston  Electric  Railway 
has  been  completed  between  this  place 
and  Manotick.  They  are  commencing 
at  once  the  section  between  Ottawa  and 
Manotick,  and  expect  to  be  at  work  be- 
tween Smith's  l-'alls  and  Kingston  early 
in   October. 

Selkirk,  Man. 

.\n  agreement  has  been  signed  lie- 
tween  the  town  of  Selkirk  and  the  Win- 
nipeg. Selkirk  and  Lake  Winnipeg  Rail- 
way Company,  a  subsidiary  of  the  Win- 
nipeg Electric  Railway  Company,  for 
the  supply  of  100  horse  power  and  up- 
wards. The  price  is  $30  per  horse- 
power, which  w\\]  be  reduced  to  $25 
when  the  amount  of  power  consumed 
reaches  500  horse  power.  The  town  \yill 
erect  and  maintain  its  own  distribution 
system  at  an  initial  cost  of  about  $10,- 
000. 

Saskatoon,  Sask, 

It  is  reported  that  work  is  in  pro- 
gress on  the  water  power  development 
and  the  street  railway  system,  that  the 
power  dam  will  be  built  this  winter  and 
the    railway    in    the    siiring. 

By-law  to  expend  $86,3, OOO  carried, 
about  half  will  be  used  in  extensions  to 
the  present  power  plant  and  in  the  con- 
slruelion   of  a  new  plant. 


Steelton,   Ont. 

Tenders  wjll  be  received  till  October 
3  for  equipment  for  sub-station  and 
lighting  and  fire  alarm  systems.  Chip- 
man   &   Power,  Toronto,   engineers. 

Toronto,  Ont. 

I'l,-in>  for  steel  towers  to  carry  13,- 
200  volt  lines  across  to  the  Island  have 
been  tiled  with  the  Public  Works  De- 
partment, 

The  F.  II.  McGuigan  Construction 
Co.  claims  the  sum  of  $412,000  as  yet 
due  them  from  the  Ontario  Hydro-elec- 
tric Power  Commission  for  work  done 
in  connection  with  the  construction  of 
the  Commission's  transmission  line.  The 
matter  will  be  arbitrated,  Mr.  T.  G. 
Meredith,  K.C.,  of  London,  representing 
the  Commission,  and  Mr.  Wallace  Nes- 
bilt,   K.C.,  representing  the  company. 

The  first  of  the  new  extensions  of  the 
Toronto  railway  system  was  put  in  op- 


Condensed  Department 

RATES 

Positions  Wanted  i  2  cents  a  word  and  25 
Positions  Vacant  -cents  for  a  heading,  per  in- 
Miscellaneous,  j  sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)   per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms  close  on  the  18th  of  each  month. 

Positions  Wanted 

POSITIOX  WANTED— As  Electrical  Engi- 
neer, Superintendent  or  Manager  of  an  Electrical 
Supply  System.  First-class  experience  in  con- 
structional work,  Central  Station  operation  and 
outside  higli  and  low  tension  work,  also  in  Es- 
timating and  Commercial  work.  Address  Box 
No.    317,    Electrical    News,    Toronto,    Ont.      9-10 


AGENCIES   WANTED 


to  represent  our  line  in  Canada.  Write  us. 
Star  Metal  Box  Company,  201  Fulton  Street, 
New    York   City.  10-10 


Wanted 

Induction  Motor 


\VANTEI>— To    purchase   a    second-Iiand    15   or 
lill   Ii.p.    Inthiction   Motor.  3-phase,   GO  cycles,   220 
or   "»"»0  volts.      Must   be  in   good   condition.      Give 
maker's    name    and    details. 
Canadian    Moloney    Electric    Company,    Ltd.. 

Windsor,   Ont. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


SEND  FOR  HAND  BOOK 


ATENTS 


PHONt 

MAIN 

2&S2 

RIDOUX  &  MAYBEE 

103    Bay  Street 
TORONTO.       ...       CANADA 
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SIEMENS 


3— Horizontal  Water  Wheel  Type  Generators  each  2,000  h.  p.  5,000  Volts 

The  Siemens  Companies  manufacture  horizontal  and  vertical  water 
wheel  g-enerators  and  have  a  great  number  of  both  types  in  successful 
operation  in  all  parts  of  the  world  with  outputs  up  to  16,000  h.  p.  and 
pressures  up  to  20,000  Volts.  More  than  50  machines  with  ter- 
minal   pressure    of   10,000  Volts    and    over    have    been    constructed. 


Siemens  Brothers  Dynamo  Works  Limited 

London,  England 

Head  Office  for  Canada 

Canadian    Birkbeck    Building,   TORONTO 
Branch  Office:    Winnipeg  and  in  most  of  the  Principal  Cities  of  the  World. 


74 


THE     El,  ECTRICAL      NEWS 


cratioii  on  llio  l-l  oi  Scptfiiibcr.  Tliis 
cxlension  includes  a  line  on  Harbord 
street  west  to  Ossington  ave,  and  up 
Ossinglon  to  Hloor,  a  total  distance  of 
approximately   two  miles. 

The  Toronto  Electric  Light  Company 
will  in  future  supply  its  customers  willi 
both  carbon  and  tungsten  lamps  at  the 
following  cost  rates:  5,  8,  10  and  Hi 
c.p.  carbon  lamps.  17  cents  each;  .'i^ 
watt  tungsten  lamps,  00  cents  each;  40 
watt  tungsten  lamps,  65  cents  each;  100 
wait   tungsten   lamps,   $1.30  each. 

It  is  expected  that  all  civic  street 
lighting  will  be  operated  by  the  city's 
own  distribution  system  by  about  Nov- 
ember 1. 

The  large  central  heating  and  light- 
ing plant  of  the  Lhiivcrsity  of  Toronto 
is  practically  completed  This  plant  is 
designed  to  heat  and  light  every  build- 
ing connected  with  the  University  of 
Toronto  The  electric  generator  capa-' 
city  installed  is  in  the  neighborhood  of 
ToO  killowatts 

Thamesford,  Ont. 

.\  by-law  will  be  submitted  on  Oct- 
ober 9  to  expend  $3,21)3  on  a  power  dis- 
tribution plant. 

Tweed,  Ont. 

The  Tweed  Electric  Light  &  Power 
Company  are  offering  for  sale  $25,000 
of  new  stock,  the  proceeds  to  be  used 
in  extensions  to  the  distribution  system. 

Tilsonburg,  Ont. 

This  town  was  lighted  for  the  first 
time  by  Niagara  power  service  during 
the  first  week  of  September.  The  citi- 
zens  are   well   ]ileased   with    tlie   service. 


Victoria,  B.C. 

Proposed  extension  of  street  lighting. 
View  street.  Owner,  City  of  Victoria; 
purchasing  agent,  VV.  W.  Northcott. 
Plan  proposed  for  extension  of  cluster 
lighting  system.  Provision  to  be  made 
for  arc  wires  supplying  light  to  James 
Bay  district. 

Vancouver,    B.C. 

The  Imperial  Power  Company  have 
applied  for  license  to  use  500  c.f.s.  from 
Thunder  River,  in  the  Kamloops  dis- 
trict,  for  power  purposes. 

It  is  reported  that  McKenzie  and 
Mann  have  bought  out  the  charter  of 
the  Couteau  Power  Company,  and  their 
rights  at  Shuswap  Falls,  about  2(5  miles 
from  \'ernon.  It  is  now  believed  that 
a  road,  electrically  operated,  will  be 
built  along  the  Okanagan  valley,  and 
that  light  and  power  will  also  be  sup- 
plied throughout  the  valley  from  this 
source. 

Waterford,  Ont. 

In  the  near  future  the  ratepayers  will 
vote  on  the  establishment  of  an  electric 
light  and  waterworks   system. 

West  Toronto. 

Work  has  been  begun  on  an  addition 
to  the  Keele  street  exchange  of  the 
Bell  Telephone  Company,  to  cost  $15,- 
500.  The  business  of  the  Junction  ex- 
change has  grown  to  such  an  extent 
that  increased  facilities  were  imperative. 
This  new  addition  will  double  the  capa- 
city. 

Walkerville,  Ont. 

The  town  council  have  contracted  with 
the  Walkerville  Light  and  Power  Co. 
to   furnish   current   for  street   lighting  at 


the    rate    of    $154    [>cr    mnnth.    which    in- 
cludes   care    and    maintenance    of    lamps. 

Welland.    Ont. 

The  council  decided  to  advertise  for 
the  lighting  of  the  streets  for  the  com- 
ing year.  Present  contract  is  held  by 
Welland  Electrical  Co.,  and  expires  Jan. 
15.  Between  .50  and  00  2,000-c.p.  lights 
are  in  contract. 

The  Bell  Telephone  Company  have 
been  granted  permission  to  bury  their 
wires   on   all   the   principal   streets. 

Winnipeg,  Man. 

Tenders  are  called  until  Sept.  28  by 
chairman  of  board  of  control  for  man- 
ufacture and  delivery  of  wire  and  cable 
and    underground    line    materials. 

It  is  said  the  Canada  Cement  Com- 
pany is  negotiating  with  the  city  of 
Winnipeg  for  the  supply  of  about  1,500 
horse  power  to  be  used  to  drive  mach- 
inery in  a  new  mill  which  the  Cement 
C'ompanj-  proposes  to  build  just  outside 
the  city  limits. 

Mr.  Charles  Chamberlain,  of  the 
Great  Falls  Power  Company,  has  ask- 
ed the  city  for  terms  on  which  they  will 
supply  him  with  a  block  of  30,000  horse 
power.  Mr.  Chamberlain  states  that  if 
an  answer  to  his  proposition  is  not 
forthcoming  in  the  near  future  the  com- 
pany will  probably  develop  either  at 
Silver   Falls,  or  at   Great   Falls. 

Permits  have  been  granted  the  Win- 
nipeg Electric  Railway  Company  to  lay 
new  gas  mains  along  the  streets  of 
Winnipeg,  the  proviso  being  inserted 
that  the  permit  is  issued  without  pre- 
judice to  the  rights  of  the  city,  and 
without  recognition  of  any  franchise 
held   by   the   company. 


Electric  Weld  Rail  Bonds 


The  eondiicLivity  of  Bonds  installed  by  our 
process,  can  never  be  impaired  by  moisture  or 
»:orrosion. 

When  once  installed,  they  are  on  to  stay  and 
cannot  be  removed  without  actual  mutilation  and 
considerable  hard    work. 

Write  for   Booklet 
The 

Electric  Railway  Improvement  Co. 

Office  and  Work»,  6005  Carnegie  Avenue 
CLEVELAND 


SHAYDOLITE 


for  staining  electric  lamps  and  glass  produces  the  most 
varied  and  artistic  effects. 

Used  for  the  CORONATION  decorations,  SIR  WIL- 
FRED LAURIER'S  return  from  the  Imperial  Confer- 
ence, The  BUCHARISTIC  CONGRESS,  etc. 

Used  to  greet  H.  R.  H.  The  DUKE  of  CONNAUGHT 
throughout  his  South  African  Tour. 

Made  l)y  GRIFFITHS  BROS.  .It  CO.  London  England, 
Manufacturers  of  ARMOUR  Composition,  absolutely 
acid  and  alkali  proof. 

ARMACELL,  clear  insulating  varnish. 

OHM  ALINE,  black  insulating  varnish. 

DRIOROL  Enamel,  oil-proof,  (juick-drying,  elastic. 

AR^IOUR  Firepioof  paint  and  liijuid. 

B-IO-K-E-C  hand  lamps,  pocket  lamps,  torches,  fancy 
articles,  medical  coils,  automobile  specialties,  etc. 

if— .:-  Made  in  London,  England,  by  The  BRIT- 

ISH EVER-READY  ELECTRICAL  CO. 
Best  English  Workmanship  and  finish. 

Nil.  ll.'iil  Till- -niiillrsl,  lust  finishnl  ;mi(1  most  i-IHc- 
h  til  rlrctrir  l;iiiip  ex  CI-  nuiinif;u-tiiT-cd.  ("o\i'i-t'<i  in  real 
.  i-miiililc.H/..i  1.1 1  >r:M(irc>icc),  fitted  with  s|M-.-iiii  <  >SK.\M 
Hnil)  mill  nillllsll  KVKll-KK.MlY  KLKl  "ntlCV  I, 
I  O.  HiUluf.v. 
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Solomon  &  Spielmann 

22  St.  John  St.  MONTREAL 
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The  New  Government  and  Conservation 

If  one  may  judge  what  the  attitude  of  the  new  govern- 
ment  will   be   on   the   question   of  the   conservation   of   Can- 
adian water-powers  from  the  attitude  of  individual  members 
when   in   opposition,   the   defeat   of   the    Liberal    Government 
will  certainly  not  jeopardize  Canadian  water-power  resources. 
During  the  past  two  or  three  years  the  Hon.  Cliflford  Sifton, 
chairman  of  the   Conservation   Commission,  has  been  a  con- 
sistent opponent   of  every  attempt  to  hand  over  any  water- 
powers   which   can   justly   be   claimed   as   belonging   to    Can- 
ada to  any  but  Canadians,  for  development  or  use.     A  sim- 
ilar   attitude   has   been   assumed   by   the    Hon.    F.    D.    Monk, 
chairman    of    the    sub-committee     on    water-powers.       With 
Mr.  Monk  as  head  of  an  important  department  in  the  cabi- 
net, and  with  Mr.  Sifton  as  closely  associated  with  the  gov- 
ernment as  he  showed  himself  to  be  during  the  recent  elec- 
tion, there  can  be  little  doubt  but  that  these  two  men  voice 
the  sentiments  of  the  Conservative  Government  as  a  whole. 
It  is  not  at  all   unlikely  that  we  shall  also   now   see   the 
formation      of      a       Dominion     Hydro-electric     Commission, 
formed    to    operate    along    lines    somewhat    similar    to    those 
followed  by   the   Ontario   Commission,   though   it   is   scarcely 
within    the    range    of   likelihood    that    the    arbitrary   methods 
often   pursued  by   the   Ontario   Government,  with   respect   to 
matters  of  electrical  policy,  will  find  favor  at  Ottawa.     Such 
a  commission,  if  composed  of  men  who  would  place  national 
liefore  party  interests,  and  who  would  carry  along  a  policy 
of  progressive  power  distribution  with  a  judicial  rather  than 
a   vindictive   vigor,   would    undoubtedly    do   much   to   further 
the   uniform    development     of     Canadian    resources   and    in- 
dustry. 


Levelling  Down  the  Peaks 

.\  possiljility  in  the  operation  of  Ontario's  government- 
controlled  power  lines  which  appears  to  have  been  practical- 
ly overlooked  has  now  been  prominently  brought  to  the  no- 
tice of  the  interested  municipalities  by  recent  statements  of 
the  Hon.  Adam  Beck,  that  considerably  more  power  has  been 
sold  during  the  month  of  September  than  was  paid  for  to 
the  Ontario  Power  Company.  This  is  certainly  good  busi- 
ness and  is  a  reassuring  answer  to  the  doubts  so  often  ex- 
pressed during  the  past  few  months  that  the  government 
would,  until  such  time  as  the  system  became  thoroughly  es- 
tablished, likely  have  to  pay  for  much  more  energy  than  it 
could  use. 

It  emphasizes  strongly,  however,  the  decided  advantages 
possessed  by  such  widely  distributed  systems  as  this  one 
or  as  that  of  the  Electric  Power  Company  operating  in 
Central  Ontario  in  keeping  the  load  curve  as  straight  as 
possible.  In  the  offices  of  these  corporations  accurate  data 
are  doubtless  kept  of  the  time,  for  each  power  consuming 
centre,  at  which  the  peak  load  occurs.  Suppose,  for  example, 
that  in  the  government  system  London's  peak  is  at  9.30  p.m.; 
Guelph's  at  8  p.m.;  St.  Thomas'  at  6  p.m.;  Berlin's  at  8 
p.m..  etc.,  etc.  This  may  result  in  a  comparatively  even  load 
during  the  early  evening  with  an  undue  peak  about  8  p.m. 
The  remedy  is  to  be  found  in  consulting  with  the  authorities 
of  those  towns  where  the  peak  occurs  simultaneously,  with 
a  view  to  shifting  the  load  in  some  way.  It  is  to  be  pre- 
sumed that  the  municipalities  being  units  of  the  one  big 
popular  scheme  will  readily  lend  their  assistance  and  even 
suffer  a  little  inconvenience  for  the  common  good.  In  a 
privately  controlled  corporation  the  same  end  can  be  attain- 
ed, though  doubtless  in  a  different  way.  Orders  would 
go  out  from  the  central  office  to  the  manager  in  a 
certain  town  that  his  peak  load  hour  must  be  made 
a  little  earlier  or  a  little  later,  as  the  case  may  be.  This 
may  mean  the  prosecuting  of  power  business  and  an  easing 
up  of  the  lighting  load  or  vice  versa,  or  a  redistribution  of 
one   or  the   other. 

The  interconnection,  throughout  large  areas,  of  numer- 
ous towns  and  municipalities  for  the  supply  of  light  and 
power  by  one  single  authority  would  seem  to  possess  ad- 
vantages for  the  consumer  and  producer  alike,  such  as  can 
only  be  offered  under  quite  extraordinary  conditions  by  iso- 
lated  plants. 


The  International  Meeting    at    Turin 

The  meeting  of  the  International  Electro-Technical 
Commission  held  at  Turin  in  September,  will  probably  he 
remembered  as  much  for  the  very  cordial  relationship  es- 
tablished between  the  different  delegates  as  for  the  import- 
ant decision  reached.  This  was  especially  indicated  by 
the  fact  that,  though  international  politics  were  in  a  more 
or  less  disturbed  state  in  Europe,  a  Frenchman  proposed 
the  election  of  a  German,  Professor  E.  Budde.  to  the  posi- 
tion of  president  of  the  Commission.  The  total  attendance 
at  the  convention  was  fifty-two,  representing  nineteen  na- 
tions. This  is  a  good  increase  over  the  last  meeing  in 
numbers,  and  it  is  safe  to  say  that  the  results  achieved  were 
also  of  greater  importance.  Considerable  progress  was 
made  in  the  discussions  treating  of  the  uniformity  of  no- 
menclature, symbols,  vector  rotation  and  the  rating  of  elec- 
trical machinery.  Probably  the  most  important  conclusion 
reached  was  that  with  regard  to  the  use  I  E  and  R,  for 
current,  potential  difference,  and  resistance  respectively, 
these  symbols  being  approved  by  the  commission  without 
dissent.  Another  item  of  importance  was  the  international 
adoption  of  the  counter-clockwise  direction  of  rotation  for 
vectors.     The   Commission   wcct   two  years  hence  at   Berlin. 
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A  New  Voltage  Reduction   Scheme 

All  iii\  eiitioii  called  a  "reductor"  has  recently  been 
brought  out  by  a  German  firm  operating  under  the  name  of 
Keductor-Elektrizitats-Gesellschaft.  The  reductor  is  in 
reality  a  transformer  of  very  small  size,  and  the  special 
feature  in  connection  with  it  is  that  it  is  made  to  be  in- 
stalled in  connection  with  the  ordinary  lamp  socket.  It  is 
only  about  five  inches  in  length  by  two  inches  wide,  is  very 
quickly  installed  and  at  its  outer  end  carries  a  standard 
socket  into  which  the  lamp  is  inserted.  The  switch  is 
placed  between  the  wall  or  fixture  and  the  reductor  so 
that   there   is   not   any   no-load   consumption. 

The  saving  in  current  with  such  a  device  sliould  be  con- 
siderable. With  the  present  system,  when  a  low  voltage 
tungsten  installation  is  required,  a  small  transformer  is  in- 
stalled which  cuts  the  voltage  from  110  or  220  down  to  some 
sub-multiple  of  this,  but  it  has  been  considered  an  objection 
that  this  transformer  operates  all  the  time,  and  so  con- 
sumes current  even  when  no  energy  is  being  used  by  the 
lighting  customer.  It  is  true  that  the  amount  of  consump- 
tion of  a  small  auto-transformer  such  as  is  often  used  in 
this  type  of  installation  is  very  small,  but  the  reductor  will 
do  away  with  it  entirely  in  that  it  is  placed  between  the 
lamp  switch,  and  the  lamp  itself. 

The  pressure  used  chiefly  with  the  reductor  is  14  volts 
and  various  types  are  manufactured  which  reduce  from  110 
or  220,  or  even  from  much  higher  voltages  down  to  14 
volts.  In  efficiency  it  is  claimed  that  the  reductor  along 
with  the  low  voltage  filament  lamp  used,  compares  very 
favorably  with  that  of  the  ordinary  tungsten  lamp  connect- 
ed up  in  the  usual  way.  No  small  part  of  this  efiiciency 
is  due  to  the  longer  life  of  the  very  low  voltage  lamps  and 
the  saving  in  line  loss  which  is  a  factor  on  feed  lines  carry- 
ing so  low  a  pressure.  An  idea  of  the  efficiency  may  be 
gained  from  figures  obtained  during  recent  tests  which 
showed  that  the  current  consumption  of  both  transformer 
and  lamp  for  a  5-candle  power  lamp  did  not  exceed  1.43 
watts  per  candle;  for  an  8-candle  power  lamp  did  not  ex- 
ceed 1.23  watts  per  candle;  for  a  12-candle  power  did  not 
exceed  1.21  watts  per  candle,  and  for  a  32-candle  power  did 
not   exceed   1.33  watts   per  candle. 

It  is  further  claimed  that  the  cost  of  the  reductor  is 
very  reasonable,  and  not  such  as  to  render  the  expense  of 
this  kind  of  installation  throughout  a  building  at  all  pro- 
hibitive. 


aiice  healing  being  olitainecl  in  the  furnace.  It  is  stated 
that  if  the  phosphorus  content  is  already  low  when  the 
electrical  refining  is  started  the  consumption  of  energy  is 
less  than  loo  kilowatt-hours  per  ton  of  steel  produced,  but 
if  both  desulphurization  and  dephosporization  are  includ- 
ed  about    I'JO    kilowatt-hours    are   required. 


Electro-Bessemer  Furnace  in  England 

A  steel  furnace  which  is  being  introduced  by  Verdon 
Cutts  &  Hoult,  of  Sheffield,  is  in  principle  a  combination  of 
the  Bessemer  and  the  electric  furnace.  The  primary  aim  of 
the  designers  was  the  reduction  of  working  costs,  and  there- 
fore they  adopted  the  Bessemer  process  for  making  the 
steel,  as  being  the  cheapest,  with  the  electrical  method  for 
finishing.  The  apparatus  consists  of  a  double-ended  con- 
verter, which  is  mounted  on  bearings  and  can  be  tilted 
through  an  angle  of  rather  more  than  180  degrees.  One 
end  Is  provided  with  tuyeres  for  blowing,  and  at  the  other 
end  are  the  electrodes,  with  cooling  jackets  of  cold  air  or 
water.  In  use  the  Bessemer  part  of  the  furnace,  preheated 
in  the  ordinary  way,  is  charged  with  molten  metal  direct 
from  the  cupola  or  blast  furnace  mixer,  and  is  then  brought 
to  a  vertical  position,  when  the  blast  comes  into  operation 
automatically,  and  the  process  of  conversion  goes  on  as  in 
the  ordinary  Bessemer  converter.  When  this  is  completed. 
the  furnace  is  tilted  and  the  metal  transferred  to  that  por- 
tion which  contains  the  electrodes,  and  which  has  already 
been  heated  by  the  gases,  etc.,  resulting  from  the  Bessemer 
part  of  the  operation.  Current  is  then  switched  on,  and 
refining  carried   to  any  desired   extent,   both   arc   and   resist- 


Hydro-Electric  in  Miniature 

A  unique  private  liydru-tlectric  plant  is  in  course  of 
construction  for  Mr.  W.  M.  Boultbee,  "The  Hollow,"  near 
York  Mills,  North  Toronto.  The  source  of  power  is  the 
Don  river  which  has  a  flow  at  this  point  of  25  cu.  ft. 
per  second.  A  wooden  dam  has  been  constructed  which 
will  give  a  head  of  9  feet,  and  a  storage  reservoir  large 
enough  to  keep  the  plant  in  operation  for  3  weeks.  A 
concrete  conduit  is  being  constructed  around  the  end  of  the 
dam  4  feet  below  the  surface,  so  as  to  be  out  of  danger 
from  frost.  A  11J4  h.p.  turbine,  vertical  shaft,  will  be  in- 
stalled and  geared  or  belted  to  a  10  h.p.  110-volt  generator. 
The  equipment  will  be  controlled  from  Mr.  Boultbee's  house, 
which  will  be  about  J4  of  a  mile  away,  by  small  electric 
motors  installed   on   the   gates. 

The  equipment  also  includes  a  110-volt  battery  for  reg- 
ulation purposes  which  will  float  on  the  bus-bars.  Power 
is  to  be  used  to  operate  two  or  three  centrifugal  pumps 
for  house,  stable  and  lawn  use.  Residential  and  stable 
lighting   will    of   course   also   be   attended   to. 

The  installation  is  in  charge  of  Chapman  &  Walker, 
engineers,   Toronto. 


Portage  La  Prairie  Extensions 

Now  that  the  municipality  has  taken  over  the  power 
plant  and  lighting  system  in  Portage  La  Prairie  the  pre- 
sent equipment  is  being  doubled.  Up  to  the  present  they 
have  been  operating  a  15  and  30  x  36,  120  r.p.m.  Goldie- 
Corliss  engine,  direct  connected  to  a  300  kv.a.  C.  G.  E.  3- 
phase,  60  cycle,  2,300  volt  generator.  The  new  engine  room 
and  its  equipment  will  be  an  exact  duplicate  of  this  appar- 
atus except  the  condensers.  With  the  old  engine  a  jet  con- 
denser was  used,  but  the  new  condenser  will  be  of  the  sur- 
face type,  sufificiently  large  to  maintain  a  26-inch  vacuum 
with  both  engines  exhausting  into  it  up  to  their  rated 
capacity;  the  old  jet  condenser  will  only  be  brought  into 
use  on  occasions  of  overload.  The  high  pressure  engine 
is  being  connected  by  an  exhaust  by-pass  direct  to  the  con- 
denser, so  that  the  low  pressure  engine  may  be  dismantled 
and  the  high  pressure  side  only  will  be  operated,  until  such 
time  as  the  day  load  is  sufficient  to  make  the  operation  of 
both    sides    necessary    and    economical. 

On  November  1st  it  is  the  intention  to  inaugurate  a 
twenty-four-hour  service,  and  though  it  is  not  expected 
that  both  engines  will  be  working  at  full  capacity  at  pre- 
sent, it  was  considered  good  business  to  build  for  the  future. 
The  duplication  of  units,  either  of  which  is  sufficiently  large 
to  carry  the  load  for  a  short  time,  will  also  be  found  very 
valuable   in   case   of  accident. 

The  price  for  day  power  will  probably  be  placed  at 
7!/2  cents  per  kw.h.,  but  it  is  expected  that  this  will  be  re- 
duced in  the  near  future.  Some  of  the  light  users  are  yet 
on  a  fl.it  rale,  aiicl  in  consideration  of  the  extra  service  to 
be  furnished  these  by  the  continuous  service,  25  per  cent, 
will  be  added  to  the  present  flat  rate.  The  option  is  of 
course  given  of  installing  meters,  but  it  is  understood  that 
the   former  plan   is  meeting  with   a   favorable   reception. 

The  contract  for  the  new  building  and  fuund.itioiis  for 
the  engine  and  generator  have  been  let  to  Mr.  ,\.  McLarly. 
Mr.  Russell  J  Hill  is  the  superintendent  of  the  electrical  de- 
partment   of    I'Drtage    l:i    Prairie    municipal    power    plant. 
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Contracts  Awarded  at  Penticton,  B.  C, 

Mr.  F.  H.  Latimer,  Municipal  Engineer,  lias  awarded 
contracts  for  equipment  for  the  new  municipal  hydro-elec- 
tric power  plant  as  follows: — two  200  horse  power,  900  r. 
p.m.  tangential  water  wheels  to  operate  under  an  effective 
head  of  2045  ft.,  complete  with  needle  nozzles,  stream  de- 
flectors, oil  pressure  governors  and  relief  valves,  direct 
connected  to  two  100  kv.a.  4660-volt,  three  phase  generat- 
ors with  direct  connected  exciters,  made  by  the  Lancashire 
Dynamo  and  Motor  Works.  All  the  above  will  be  installed 
complete  by  the  Canadian  Boving  Company  of  Toronto. 
The  three  panel  switchboard  will  be  supplied  by  the  Cana- 
dian Westinghouse  Company  of  Hamilton,  who  will  also 
supply  the  series  tungsten  street  lighting  system  and  the 
service  wattmeters.  The  Canadian  General  Electric  Com- 
pany will  supply  all  line  materials  including  the  transform- 
ers and  multipath  lightning  arresters.  Mather,  Yuill  & 
Company,  electrical  engineers,  of  Vancouver,  are  retained 
by  Mr.  Latimer  in  an  advisory  capacity  for  the  power 
house  and  distribution  system.  Mr.  Latimer  has  also  award- 
ed the  contracts  for  the  pressure  pipe  to  the  Canadian  Bov- 
ing Company  for  the  flanged  steel  pipe;  and  to  the  Evans 
Coleman    &    Evans   Company   for   the   bell   and    spigot   pipe. 


Improvements  at  Uxbridge  Plant 

The  Uxbridge  Light  and  Power  Company  have  recently 
renovated  the  water  power  end  of  their  generating  plant. 
The  system  is  a  combination  steam  and  water  plant  con- 
nected by  belts  to  a  common  driving  shaft.  As  formerly 
operated  the  speed  of  the  turbine  was  slightly  less  than 
that  of  the  engine,  so  that  the  water  power  rather  con- 
stituted a  drag  on,  than  an  auxiliary  to,  the  steam  engine. 
The  old  turbine  has  now  been  removed  and  a  new  Giant 
type  34  h.p.  14  inch  wheel  has  been  installed  in  its  place. 
This  wheel  was  manufactured  by  the  J.  C.  Wilson  &  Com- 
pany, Glenora,  Ont.  The  effective  head  is  28}4  feet.  A 
new  penstock  was  also  installed,  wood  stave,  2  feet  inside 
diameter.  The  speed  of  the  new  turbine  is  arranged  to  be 
slightly  in  excess  of  that  of  the  engine,  and  it  has  been 
found  when  now  operating  together  that  the  full  value 
of  the  water  power  is  obtainable  even  under  light  load  con- 
ditions. The  owner  and  general  manager  of  this  plant  is 
Mr.    I.   J.    Gould;   chief  engineer,    Mr.   John    McPhail. 


Relative  Efficiencies  of  Prime  Movers 

At  the  recent  meeting  of  the  British  Association  held 
at  Portsmouth  the  relative  efficiencies  of  three  prime  mov- 
ers were  discussed: — (a)  Suction  gas  engines  and  produc- 
ers; (b)  Overtype  superheated  steam  engines;  (c)  Diesel 
oil  engines.  The  case  was  presented  for  each  of  these 
by  a  writer  presumably  specially  selected  as  being  able  to 
bring  forward  the  strongest  arguments  in  connection  with 
his  particular  type  of  apparatus  and  the  comparative  state- 
ments are  therefore  of  great  interest,  and  should  prove  in- 
structive to  prospective  purchasers  who  may  be  planning 
to  install  an  electric  plant  using  one  of  these  three  types 
of  prime  movers. 

It  is  not  possible  to  do  either  of  the  papers  justice  by 
a  short  condensed  report  but  some  of  the  arguments 
brought  forward  in  each  case,  with  a  few  figures, 'are  given 
below,  in  the  hope  that  they  may  be  of  value  at  least  in 
suggesting  lines  along  which  investigations  should  be  made 
before   any  individual   type   of  installation   is   decided   upon. 

Suction  Gas  Engines  and  Producers 

The  case  was  presented  for  this  type  of  prime  mover 
by  Mr.  W.  A.  Tookey.  Figures  and  curves  show  the  re- 
sults of  producer  plants  in  actual  operation.     The  efficiency 


of  the  plants  varies  considerably  with  tlic  type  of  load  car- 
ried. A  continuous  load  works  out  much  more  economic- 
ally than  a  day  or  a  night  load  only  in  the  24  hours. 
Tables  given  in  the  paper  of  test  performances  go  to  show 
that  from  1%  to  1^  lbs.  of  anthracite  coal  arc  required 
per  kw.h.  Actual  working  results,  however,  do  not  bear 
these  figures  out  on  account  of  the  irregular  load  and  a 
second  table,  of  working  results,  shows  the  best  figure,  as 
1.4  lbs.  per  kw.h.,  and  the  highest  as  2.9.  Another  table 
gives  the  actual  working  combined  costs  of  fuel,  oil  and 
labor,  for  a  number  of  plants,  which  vary  as  to  cost  per 
horse-power  from  .25c  all  the  way  up  to  one  cent.  The 
most  efficient  plant  was  a  96  horse-power  using  coke  for 
fuel  and  the  most  expensive  a  6  horse-power  using  anthra- 
cite calculated  at  24s.  The  author  draws  certain  compar- 
isons between  the  producer  plant  and  the  Deisel  engine 
and  admits  that  as  far  as  fuel  costs  are  concerned  there 
is  not  much  difference.  He  claims  however,  that  the  ac- 
tual outlay  for  the  Diesel  engine  is  greater  and  therefore 
also   the   depreciation   costs  are   greater. 

Comparison  is  also  made  with  a  semi-stationary  steam 
engine,  the  most  efficient  type  of  steam  engine  yet  pro- 
duced. It  is  claimed  that  while  the  consumption  of  the 
steam  engine  is  low,  the  engine  cannot  be  maintained 
in  constant  operation,  due  to  the  formation  of  scale  and  so 
on.  It  is  also  pointed  out  that  constant  attendance  is  re- 
quired by  the  steam  engine  whereas  with  the  producer 
gas  plant  the  attendant  can  be  engaged  in  other  work  giv- 
ing only  occasional  inspection  to  the  plant  under  his  charge. 
The  necessity  of  softening  and  purifying  the  water  be- 
fore used  in  the  steam  engine  is  also  mentioned  as  an  ex- 
tra cost. 

Overtype    Superheated    Steam    Engines 

It  is  pointed  out  at  the  beginning  by  Mr.  W.  J.  Mar- 
shall, the  author  of  this  paper,  that  on  account  of  the  se- 
vere competition  of  internal-combustion  engines  steam  en- 
gine boilers  have  recently  been  improved  so  that  the  effi- 
ciency of  the  type  w-hich  is  now  known  as  the  overtype 
superheated  steam  engine  compares  favorably,  as  to  fuel 
cost,  with  internal-combustion  apparatus.  The  figures  are 
quoted  of  a  7  hours  test  on  a  standard  engine,  showing 
that  the  coal  consumption  per  brake  h.  p.  hour  was  1.21 
lbs.  of  anthracite  coal.  Another  test  of  12  hours  duration 
showed  the  consumption  to  be  1.55  lbs.  per  brake  horse- 
power-hour, and  a  further  test  covering  a  week's  operations 
in  a  weaving  factory  gave  the  consumption  from  1.4  to  1.55. 
Actual  operating  tests  over  considerable  periods  are  un- 
fortunately not  presented.  Comparative  figures  of  the  en- 
tire cost  of  operation  of  steam,  suction  gas  and  Diesel  en- 
gines are  placed,  for  a  100  h.p.  installation,  at  175  lbs., 
173  lbs.,  and  135  lbs.;  these,  however,  are  calculated  and  not 
actual   results. 

The  author  states  that  the  actual  cost  of  the  Diesel 
engine  is  greater  and  that  it  requires  a  more  skilled  me- 
chanic to  operate  it.  Also  a  man  of  less  skill  can  repair  a 
steam  engine,  and  therefore  maintenance  costs  will  be  less. 
It  is  also  stated  that  where  there  is  a  great  irregularity  in 
the  load  carried  the  steam  engine  possesses  greater  advan- 
tages over  the  others  inasmuch  as  the  steam  engine  is  cap- 
able of  producing  50  per  cent,  above  its  normal  loads  for 
considerable  periods  and  of  maintaining  a  low  consumption 
per  brake  horse-power  over  a  wide  range.  A  further  ad- 
vantage of  the  steam  engine  is  pointed  out  to  be  the  use 
of  the  exhaust  steam  for  heating  purposes,  a  considerable 
.gain    under   suitable    conditions. 

The  Diesel  Oil  Engine 

Tables  are  also  given  in  the  third  paper  of  the  relative 
cost   of   operating   the   three   kinds   of  plant.     These   figures 
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apply  to  stations  not  exceeding  l.doo  linrse-power  capacity. 
The  fuel  costs  of  the  tliree  in  order,  steam,  gas  and  Diesel, 
are  placed  at  .9c.,  .H(ic.  and  .4(ic.  per  unit  sold.  The  cost 
of  oil,  waste,  stores,  water  and  wages  in  the  same  order 
is  given  as  .12,  .18,  .08c  per  unit  sold.  Total  cost  per 
unit  is  iilaced  respectively  at  2.04,  2.08.  1,06c. 

.\  very  interesting  table  is  given  in  this  paper,  which 
was  written  by  Mr.  Chas.  Day,  on  the  variations  in  cost 
of  operating  steam  plants  of  different  sizes.  Figures  are 
given  for  stations  varying  from  250  kw.  capacity  up  to  50,- 
000  kvv.  capacity  and  it  is  shown  that  the  total  operating 
costs  per  unit  sold  varies  inversely  as  the  size  of  the  plant. 
The  smaller  plant  cost  2.86c.  per  unit  sold,  and  this  sum  is 
gradually  reduced  as  the  plants  examined  reach  the  50.- 
000  mark,  where  cost  of  operation  is  only  .93c  per  unit 
sold. 

It  is  pointed  out  then  that  the  Diesel  engine  figures 
for  even  the  smallest  plants  compare  favorably  with  the 
cost  of  operating  steam  under  the  most  favorable  circum- 
stances, that  is  in  the  largest  stations.  It  is  claimed  that 
the  capital  expenditure  on  plants  up  to  1,000  kw.  capacity  is 
practically  the  same  for  all  three  types.  The  fuel  con- 
sumption is  also  very  low  even  on  partiaj  loads  the  figures 
given  being  .44  lbs.  of  fuel  oil  per  brake  horse-power  on 
full  load,  .45  lbs.  on  }i  load,  .47  lbs.  on  J/2  load  and  .62 
lbs.  on  %  load;  these  are  claimed,  to  be  figures  taken  from 
everyday   operation. 

A  strong  point  was  also  made  of  the  almost  perfect 
continuity  of  service  obtainable  with  this  type  of  engine 
and  a  case  is  cited  of  a  Diesel  engine  put  in  service  a  little 
over  four  years  ago  in  connection  w-ith  which  the  station 
engineer  recently  made  a  report  showing  that  the  engine 
had  on  the  average  worked  23^  hours  out  of  every  24 
throughout   the   four   years. 


An  Improved  Method  of  Regulating   the  Volt- 
age of  Alternating   Current   Machines 

Owing  to  the  fact  that  an  alternator  requires  a  much 
greater  exciting  current  when  working  on  a  load  having  a 
low  power  factor,  in  virtue  of  a  lagging  current,  than  it  does 
when  working  on  a  load  having  a  power  factor  of  unity,  the 
alternator  will  be  considerably  overcompounded  in  the  case 
of  unity  power-factor  load  if  designed  so  that  the  voltage 
is  practically  constant  as  the  load  increases  with  a  power 
factor  of  (say)  80  per  cent.  For  the  purpose  of  efifecting 
the  voltage  regulation  of  alternating  current  machines 
Messrs.  Parsons  and  Law  some  time  ago  suggested  a  method 
in  which  the  voltage  is  regulated  by  varying  the  current 
passing  round  a  leakage  path  of  magnetic  material  placed 
across  the  poles  of  the  alternator  or  of  the  exciting  machine. 

According  to  a  recently  further  improved  nielh(](l,  such 
compounding  devices  are  arranged  automatically  to  supply 
the  right  amount  of  compounding  for  loads  having  different 
power  factors  by  causing  the  current  in  the  winding  of  the 
leakage  path  to  be  greater  when  the  load  is  inductive  than 
when    it    is    non-inductive. 

In  one  form  of  the  improved  apparatus  the  leakage  iiaths 
or  other  compounding  arrangements  are  supplied  with  cur- 
rent proportional  to  the  main  current  by  means  of  current 
transformers,  the  iron  circuit  of  which  is  interrupted  by 
an  inductor  or.  in  other  words,  a  mass  of  laminated  iron 
mounted  so  that  it  can  be  driven  at  a  speed  synchronous 
with  the  speed  of  the  alternator.  This  inductor  revolves  in 
a  circular  bore  similar  to  the  bore  in  which  the  annature  of 
a  dynamo  is  run  and  the  inductor  is  so  shaped  that  while 
in  certain  positions  it  completes  the  magnetic  circuit  of  the 
current  transformer,  in  other  positions  it  leaves  a  consider- 


able air  gap.  This  inductor  is  so  keyed  on  its  shaft  that 
when  the  power  factor  is  unity,  the  air  gap  is  a  maximum 
or  nearly  a  maximum,  and  consequently  there  is  a  consider- 
able magnetic  reluctance  in  the  iron  circuit  of  the  trans- 
former at  the  moment  when  the  current  in  the  primary  of 
the  transformer  is  a  maximum.  When,  however,  the  cur- 
rent lags  behind  the  voltage  of  the  machine  owing  to  a  poor 
power  factor  the  maximum  current  in  the  primary  occurs 
when  the  inductor  is  in  such  a  position  that  the  magnetic 
circuit   is    nearly    complete. 

In  Fig.  1,  a,  a,  is  the  iron  circuit  of  the  transformer  in- 
terrupted by  the  laminated  inductor  b  which  is  keyed  to  the 


ti/e>:/L 

" 
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rotating  shaft  c.  The  primary  winding  d  and  secondary 
winding  e  are  on  the  fixed  part  of  the  iron  circuit.  The 
inductor  is  assumed  keyed  in  a  fixed  position  on  its  shaft 
and  is  shown  in  full  lines  in  the  position  relative  to  the 
transformer  iron  circuit  at  the  moment  of  maximum  current 
for  a  power  factor  of  100  per  cent.,  and  in  dotted  lines  in 
the  position  corresponding  to  the  moment  of  maximum  cur- 
rent and  power  factor  of  50  per  cent.  In  the  first  of  these 
cases  clearly  the  voltage  induced  in  the  secondary  winding 
of  the  current  transformer  will  be  lower  than  in  the  second 
cases  clearly  tlie  voltage  induced  in  the  secondary  winding 
the  shaft  the  current  in  the  leakage  path  will  be  less  when 
the  current  is  in  phase  with  the  voltage  than  when  it  is 
lagging   behind   the   voltage. 

In  this  arrangement  the  reduction  in  current  in  the  sec- 
ondary windings  is  effected  in  two  ways.  First,  the  reluct- 
ance of  the  magnetic  circuit  being  increased  while  the  cur- 
rent in  the  primary  winding  is  a  constant,  fewer  lines  of 
force  thread  the  magnetic  circuit;  second,  if  the  secondary 
winding  is  suitably  placed,  the  leakage  co-efficient  is  greatly 
increased    by    interposing    an    increased    air   gap    and    conse- 


quently of  all  (he  lines  of  force  induced  by  the  primary 
windings  only  a  comparatively  small  number  pass  through 
the  secondary   winding. 

If  desired,  various  devices  may  be  used  to  increase  this 
action.  I'or  instance,  iron  shunting  paths  may  be  inserted, 
which,  wlicn  ihe  magnetic  circuit  is  interrupted,  will  allow 
a  considerable  number  of  lines  of  force  to  leak  back  with- 
out .'icting  on  the  secondary  windings.  When,  however, 
the  magnetic  circuit  is  ne.irly  cuniplele,  the  effect  of  these 
alternative  i)allis  will  lie  ci  iiiipar:iti\'cly  small.  I'urther, 
these  shunting  paths  may  be  made  to  rotate  synchronously 
in  such  a  way  as  to  cause  greater  leakage  when  the  power 
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factor  is  unity  than  when  the  current  is  lagging  behind  the 
voltage   and   the   power   factor   is    consequently   low. 

The  inductors  may  be  driven  either  directly  by  the  al- 
ternator or  through  gearing  or  by  a  synchronous  motor. 

Fig.  2  shows  an  arrangement  for  three-phase  working, 
one  suitably  shaped  inductor  f  being  used  to  interrupt  a 
three-phase  transformer  circuit.     In  this  figure  g  is  the  trans- 


former core  having  three  limbs  h,  i  and  j,  each  limb  carrying 
the  primary  windings  1  and  secondary  windings  m,  in  con- 
nection with  one  phase  of  a  three-phase  alternator.  The 
inductor  is  shown  in  the  position  corresponding  to  a  power 
factor  of  100  per  cent,  and  at  the  moment  of  maximum  cur- 
rent in  the  phase  represented  by  the  limb  j. 

According  to  another  arrangement  shown  at  Fig.  3,  the 
iron  circuit  a,  a,  of  the  transformer  contains  an  inductor  b, 
which  carries  a  winding  p,  the  inductor  being  in  a  position 
corresponding  to  the  moment  of  ma.ximum  current  and  a 
power  factor  of  100  per  cent.  According  to  this  figure  the 
whole  of  the  winding  is  carried  on  the  inductor,  the  second- 
ary winding  being  arranged  on  the  core  of  the  transformer. 
It  will  be  seen,  however,  that  the  primary  and  secondary 
winding  may  respectively  be  arranged  partly  or  wholly 
on  the  inductor  and  partly  or  wholly  on  the  transformer 
core  as  desired.  In  cases  where  the  primary  winding  is 
wound  both  on  the  inductor  and  on  the  transformer  core, 
the  part  on  the  core  may  be  wound  either  to  assist  or  op- 
pose the  remainder  of  the  winding,  and  the  two  parts  may 
be  coupled  in  series  or  be  separately  supplied  with  primary 
current.  The  amount  of  current  induced  in  the  secondary 
winding  at  the  moment  of  maximum  current  will  depend, 
of  course,  on  the  position  of  the  wound  inductor  b  relative 


to  the  iron  circuit  a,a,  of  the  transformer  at  that  moment, 
which,  of  course,  depends  on  the  power  factor  of  the  circuit. 
.According  to  a  further  modification  the  synchronously  re- 
volving inductor  or  wound  rotor  may  be  applied  directly  to 
the  leaka.ge  path  or  paths. 

Considering   for  a  moment   the   simple   case   of  a   single 


leakage  path  bridging  the  poles  of  a  magnet,  it  is  clear 
that  a  wound  rotor,  interrupting  the  leakage  path  and  car- 
rying in  its  windings  either  the  main  current  of  the' alter- 
nator or  a  current  proportional  to  same  obtained  from  a 
current  transformer,  can  be  so  set  in  relation  to  the  cur- 
rent alternations  as  to  choke  back  the  leakage  flux  in  the 
leakage  path  with  every  alternation  of  the  current,  instead 
of  the  choking  action  being  limited  to  every  alternate  alter- 
nation as  in  the  case  of  an  ordinary  leakage  path  with  a 
stationary  winding.  Further,  the  relation  of  the  position 
of  the  wound  rotor  on  the  shaft  to  the  current  alternations 
can  be  so  disposed  that  its  action  is  much  stronger  when 
the  current  is  lagging  behind  the  voltage  than  when  the 
two  are  in  phase. 

Fig.  4  shows  an  ordinary  leakage  path  s  interrupted 
by  a  synchronously  revolving  inductor  r,  carrying  a  wind- 
ing w,  which  when  excited  will  have  the  effect  of  reducing 
the  leakage  with  every  alternation  of  the  main  current  since 
with  every  alternation  it  reverses  its  position.  If  desired 
such  a  wound  rotor  may  be  used  to  increase  the  flux  in 
the  magnets  with  every  alternation,  as  shown  in  dotted  lines 
in  this  figure,  and  can  be  arranged  also  to  have  a  stronger 
action  when  the  power  factor  is  low  than  when  it  is  high. 
Also  it  can  conveniently  be  applied  to  polyphase  instead  of 


single  phase  currents  as  described.  Further,  an  unwound 
rotor  can  be  applied  to  the  leakage  paths  to  increase  their 
action  with  a  poor  power  factor  in  which  case  it  would  be 
so  set  on  the  shaft  in  relation  to  the  alternations  that  with 
a  poor  power  factor  the  inductor  would  keep  down  the  leak- 
age flux  in  the  leakage  paths  at  the  moment  when  little  or 
no  current  is  passing  in  the  leakage  path  windings;  when, 
however,  the  leakage  flux  is  effectually  blocked  by  the  cur- 
rent in  the  windings  it  would  be  in  such  a  position  as  to 
close  the  magnetic  circuit  of  the  leakage  paths,  but  the 
current  in  the  windings  would  then  stop  the  leakage.  With 
a  high  power  factor  this  action  would  be  reduced  and  conse- 
quently the  action  of  the  leakage  path  would  be  less. 

.A  further  improvement  vihich  Messrs.  Parsons  &  Law 
have  introduced  consists  in  the  use  of  a  small  auxiliary  ex- 
citer provided  with  a  leakage  path  or  paths  and  windings 
supplied  by  current  proportional  to  the  main  current  of  the 
alternator,  such  exciter  operating  on  or  in  conjunction  with 
the  main  exciter  to  regulate  the  current  in  the  windings 
of  the  alternator. 

In  the  form  illustrated  in  Fig.  5,  the  exciter  magnet  a 
is  wound  with  four  ordinary  shunt  coils  b  and  in  addition 
two  coils  c,  which  are  energized  by  the  armature  d,  of  the 
auxiliary  exciter,  whose  held  magnets  f  are  wound  with  a 
shunt   winding  and  which  carries  a   leakage  path   g,  having 
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a  winding  h,  supplied  with  alternating  current  proportional 
to  the  main  current  of  the  alternator.  The  field  of  the  al- 
ternator is  connected  to  the  leads  k,  k,  from  the  armature  1 
of  the  exciter.  It  will  be  seen  that  if  the  load  or  voltage  on 
the  alternator  tends  to  alter  in  any  way,  the  voltage  of  the 
auxiliary  exciter  will  be  aflfected  by  the  leakage  path.  This 
increase  in  the  load  of  the  alternator  will  increase  the  cur- 
rent in  the  coils  c,  energized  by  the  auxiliary  exciter  and 
will  cause  the  voltage  of  the  exciter  to  rise;  this  in  turn 
will  increase  the  current  in  the  coils  b,  b  of  the  exciter  and 
further  increase   the  voltage. 

In  this  system  where  the  exciter  magnets  are  partially 
excited  by  the  auxiliary  exciter,  the  exciter  magnets  can 
be    so    designed    that    the    exciter    has    a    practically    straight 


characteristic  curve  and  therefore  greater  advantage  can  be 
taken  of  the  building-up  action,  the  auxiliary  exciter  increas- 
ing the  field  directly  and  the  increase  of  field  inducing  an 
increased  voltage  which  further  increases  the  field.  In  this 
manner  an  exciter  may  be  designed  having  a  very  straight 
characteristic  such  as  cannot  be  obtained  in  ordinary  work- 
ing on  account  of  the  instability  of  magnetisation  produced 
by  such  a  design.  It  will  be  seen  that  all  the  coils  of  the 
exciter  may  be  energised  from  the  auxiliary  exciter,  but 
in  the  arrangement  illustrated  the  auxiliary  exciter  can  be 
made  exceedingly  small  and  at  the  same  time  a  wide  range 
of  operation  secured. 

In  the  modified  form  shown  in  Fig.  6  the  armature  d, 
of  the  auxiliary  exciter  is  placed  in  series  with  the  leads 
m,  m,  supplying  current  to  the  slip  rings  n,  n  mounted  on 
the  revolving  magnet  of  the  alternator.  The  current  sup- 
plied to  the  leads  m,  m,  may  be  of  constant  voltage  supplied 
by  any  source  of  direct  current.  In  the  form  illustrated, 
the  field  magnets  f,  of  the  auxiliary  exciter  are  provided 
with  a  leakage  path  g,  having  windings  h,  supplied  with  cur- 
rent as  before  from  the  alternator,  so  that  the  current  given 
by  the  auxiliary  exciter  will  vary  as  the  load  on  the  alter- 
nator varies.  In  this  case  the  auxiliary  exciter  operates  as 
a  booster  forming  a  convenient  means  of  regulation  for  ap- 
plication to  a  station  in  which  either  the  main  field  magnets 
or  the  exciter  field  magnets  are  excited  from  a  separate 
service. 

It  will  be  seen  that  the  leads  m,  m,  in  I''ig.  6  might,  if 
desired,  be  made  to  boost  up  the  field  of  an  exciter  instead 
of  that  of  the  alternator.  Also  in  either  of  the  above  modi- 
fications the  auxiliary  exciter  may  supply  current  to  all  the 
field  windings  of  the  exciter  or  to  part  of  them,  or  may 
supply  all  or  part  of  the  current  to  all  or  part  of  the  field 
windings  of  the  exciter.  It  will  be  seen  also  that  in  the 
case  of  polyphase  machines  the  leakage  paths  or  other  com- 
pounding devices  may  be  operated  from  one  phase  only,  the 
leakage  path  winding  being  operated  either  directly  by  the 
main  current  or  through  current  transformers  or  being  ar- 
ranged across  a  resistance  or  inductance  in  the  main  circuit. 
The  regulating  device  is  thus  much  simplified.  I'or  ir- 
stance,    in    three-phase   machines   as   heretofore   constructed. 


in  order  to  equalize  the  slight  lag  imposed  on  the  current 
l)y  the  self-induction  of  the  leakage  paths  it  has  been  found 
desirable  to  use  three  leakage  paths,  one  in  each  phase. 
With  this  improved  arrangement,  however,  it  is  only  re- 
quired to  operate  the  leakage  paths  of  so  small  a  piece  of 
apparatus,  viz.,  the  auxiliary  exciter,  that  the  lag  imposed 
is  negligible,  so  that  a  leakage  path  can  be  used  in  one 
phase  only  provided  the  load  in  the  phases  is  approximately 
ec|iial. 

In  all  the  above  modifications  the  leakage  path  or  paths 
may  be  either  in  the  main  circuits  or  as  a  shunt  to  a  resist- 
ance or  inductance  in  these  circuits  or  may  be  worked  from 
current  transformers.  The  auxiliary  exciter  may  be  either 
directly  driven  from  the  machine  or  may  be  driven  by  a 
motor,  and  it  will  be  obvious  that  rheostats  or  other  de- 
vices may  be  employed  where  required  in  the  circuits  to 
enable  hand  regulation  to  be  carried  out. 


Largest  Stack  in  Western  Canada 

The  accompanying  pliotograph  shows  the  reinforced 
concrete  stack  recently  erected  at  the  Winnipeg  Electric 
Railway's  new  auxiliary  steam  plant.  This  stack,  which 
is  said  to  be  the  largest  in  Western  Canada,  is  250  feet 
high,  24  feet  in  diameter  at  the  base  and  fourteen  feet  in 
diameter  at  the  top.     There   is   also  shown  the   steel   frame- 


Reinforced  C'onerete  Stack— Wiunijiog  Ulcctric  Rjvilway. 

work  fur  the  new  power  house,  and  the  Red  River  crossing 
tower  fur  the  transmission  line  to  Lac  du  Honnct.  The 
building  fur  tlie  new  station  is  now  completed  and  a  large 
p.-irt   (if  the  aiiparatus  erected. 


The  lirm  of  VVoodmansee,  Davidson  &  Sessions,  consult- 
ing engineers,  Chicago,  announce  that  they  have  opened  an- 
other office  at  0211-0:1(1  Wells  I'.uilding,  Mil\v;iiikec,  Wis- 
consin. 
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A    report  presented  to  the  International  Electro-Tech- 
nical   Commission    at    their    recent   Turin    Convention 

By  Silvanus  P.  Thompson,  F.K.S. 

1.  This  report  relates  to  a  class  of  dynamo-electric  ically  coupled  together,  of  a  motor  and  a  generator  is  a  very 
machinery  the  object  of  which  is  to  change  or  convert  old  device.  Long-distance  transmission  of  electric  energy 
electric   energy   from   one   form   or   variety   to   another   form       involved    from    the    first    high    voltage,   and    also    in    practice 


or  variety.  From  this  class  of  machinery  is  excluded  the 
apparatus  called  the  transformer,  which,  though  it  also  con- 
verts electric  energy  from  one  form  to  another,  does  so 
without  employing  any  revolving  parts.  Also  all  those  ap- 
paratus are  excluded  which,  although  they  act  as  rectifiers 
of  alternating  currents,  effect  that  operation  by  chemical 
means  or  by  means  of  the  electric  discharge  in  vacuous 
bulbs. 

3.  Problem  of  Conversion. — The  problem  of  converting 
electric  energy  of  one  form  into  electric  energy  of  another 
form  presents  itself  in  many  aspects,  and  the  solution  of  it 
has  resulted  in  many  types  of  machinery.  It  is  possible  to 
consider    the    subject    either    by    classifying    the    species    of 


involved  the  use  of  alternating  currents.  Distribution  of 
electric  energy  in  a  local  network  for  lighting,  power,  trac- 
tion, etc.,  involved  low  voltage,  and  in  the  majority  of  cases 
involved  the  use  of  continuous  currents.  So  the  particular 
problem  of  conversion  which  presented  itself  earliest  and 
on  the  largest  scale  to  engineers  was  the  problem  of  con- 
version from  high-voltage  alternating  current  (mono-phase 
in  earliest  times,  three-phase  in  recent  years)  to  low-volt- 
age continuous  current.  This  kind  of  coiiversion  still  re- 
mains the  dominant  kind.  An  early  example  of  machines 
so  combined  is  furnished  by  the  motor-generators  installed 
in  1890  in  the  town  of  Cassel  by  Dr.  Oscar  von  Miller,  con- 
sisting of  a   synchronous   monophase   alternator   of  66   kv.a.. 


the    conversion    to    be    accomplished    or    by    classifying    the       working   at    2,000    volts,    coupled    mechanically    at    each    end 


types  of  machine.  Conversion  may  be  required  between 
any  two  of  the  following  kinds  of  current:  Continuous 
current,  single-phase  alternating  current,  two-phase  alter- 
nating current  and  three-phase  alternating  current.  It  may 
alsd  be  required,  without  altering  the  kind  of  current,  to 
convert  it  with  respect  to  voltage,  or  frequency,  or  phase 
relation,  or  wave  form.  Further,  the  purposes  for  such 
conversion  may  be  different,  as,  for  example,  for  boosting, 
or  balancing,  or  for  gaining  variable  speed  in  motor  work; 
and  the  combinations  of  machines  required  for  the  solu- 
tions of  these  problems  are  in  many  cases  themselves  in- 
volved in  other  problems,  such,  for  example,  as  the  pro- 
duction of  a  generator  of  constant  voltage  working  at  a 
variable   speed. 

As    to   types    of   machine,    there    is    a    transition    of   con- 


of  its  shaft  to  a  bipolar  continuous-current  generator  giv- 
ing each  210  amperes  at  110  volts,  the  two  generators  feed- 
ing the  two  sides  of  a  three-wire  network.  Modern  motor- 
generator  sets  almost  always  consist  of  high-voltage  three- 
phase  synchronous  motors  coupled  to  low-voltage  con- 
tinuous-current generators.  All  the  chief  constructive  firms 
of  Europe  supply  such  motor-generators  for  traction  and 
lighting,  and  they  are  in  extensive  use.  Such  machines 
have  no  electrical  connection  whatever  between  their  two 
parts.  The  whole  of  the  electrical  energy  supplied  (save 
the  inevitable  losses)  is  converted  into  mechanical  energy 
delivered  to  the  revolving  shaft,  and  is  at  once  reconverted 
into  electrical  energy  in  the  generator  part.  Such  machines  are 
not  self-starting,  but  must  be  brought  up  to  synchronism 
either   by   being   temporarily    supplied    on    their    continuous- 


struction    from    type    to    type;    but    the    following    are    the       current    side,    or    else    by    means    of   an    auxiliary   induction- 


principal  types:  (a)  motor  generators  with  two  magnet 
systems  and  two  armatures;  (b)  motor-generators  with  one 
magnet  and  two  armatures;  (c)  motor-generators  with  one 
magnet  and  one  armature  carrying  two  windings;  (d)  con- 
verters (also  called  rotary  converters)  having  one  magnet 
system  and  one  armature  with  one  winding;  (e)  cascade 
converters  (also  called  motor  converters)  having  two  inter- 
connected systems  of  induction  motor  and  continuous-cur- 
rent generator);  (f)  auto-converters  (also  called  split-pole 
converters);  (g)  rectifiers;  and  (h)  frequency  changers. 
As  the  machines  of  this  last  class  are  to  be  dealt  with  by 
themselves  in  a  separate  report,  they  will  be  but  slightly 
dealt  with  here.  It  is  more  convenient  in  the  present  re- 
port to  deal  with  the  subject  according  to  types  of  machine 


motor  used  as  starter.  As  there  are  in  them  two  sets  of 
electrical  and  magnetic  losses,  as  well  as  mechanical  losses, 
the  efficiency  is  limited.  But  they  have  the  advantage 
that  the  regulation  of  the  power  factor  on  the  primary  side 
and  of  the  voltage  on  the  secondary  side  can  be  indepen- 
dently effected  by  varying  the  respective  excitations  of  the 
two    field-magnet    systems. 

Such  motor-generators  can  also  be  used  for  the  con- 
verse problem  of  converting  from  continuous  current  to  al- 
ternating   current. 

Motor-generator  combinations  can  obviously  be  arrang- 
ed in  other  ways.  Instead  of  a  synchronous  motor,  an  asyn- 
chronous motor  can  be  used,  and  in  this  case  the  machine 
is   self-starting.     Also   the   combination   of  two  different  al- 


than   to   classify   according  to   the   kind  of  conversion   to   be  ternating  machines   as   motor   and   generator   might   be   used 

effected.      Hence    the    several    types    will    be    considered    in  to  convert  from  single  phase  to  two  phase  or  three  phase, 

systematic    order.  or    to    change    the    frequency,    or    as    a    phase-shifter,    or    to 

3.  Motor-generators  with  Two  Field-magnet  Systems  and  alter   the   wave   form   or   the   voltage.     Commutator   motors 

Two  Armatures. — The  crudest  and  most  obvious  method  of  for    single-phase    current    do   not   appear    to    have    yet   been 

conversion    is    to    select    a    motor    appropriate    to    the    prim-  employed   in   motor-generators.     They   might   even   be   used 

ary   kind   of   current,   and   to   couple   it   mechanically   with   a  for  the  generator  parts  as  well  as  for  the  motor  part.     The 

generator  appropriate  to  the  secondary  kind  of  current.     As  combination  of  an  asynchronous  motor  with  a  synchronous 

we  shall  see,  even  in  the  most  modern  specialized  machines  generator   possesses   special    properties    making   it   useful    as 

to  be   considered,   the   apparatus   can  always   be  regarded   as  a    frequency    changer. 
consisting  of  two  parts,  a  motor  part,  with  a  generator  part  4.  Motor-Generators  with   one   Magnet  and   two   Arma- 


superposed  upon  il ;  and  the  two  functions  of  the  parts 
may  be  distinguished  even  if  the  parts  themselves  are  so 
blended  as  to  be  mechanically  indistinguishable.  The  me- 
chanical union  upon  one  shaft,  or  upon  two  shafts  mcclian- 


tures. — Such  machines  are  the  first  stage  toward  the  syn- 
thesis of  the  two  parts.  The  same  field  magnet,  made 
broad  enough  to  embrace  I>oth  armatures,  is  a  possible 
type    of   construction,    but    it    limits    the   applications   of   the 
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machine  in  various  ways.  Willi  lliis  ccJiiNlructinii  no  syn- 
chronous alternating-current  motor  or  generator  is  pos- 
sible. Voltage  regulation  lakes  a  different  aspect,  because 
any  change  in  the  excitation  of  the  magnet  affects  both 
parts.  Nevertheless,  on  this  plan  there  have  been  at  times 
constructed    continuous-current    converters. 

."i.  Motor-Generator's  with  one  Magnet  and  one  Arma- 
ture with  two  Independent  Windings. — The  next  stage  to- 
ward fusion  of  the  two  parts  is  to  provide  a  single  armature 
core,  but  lo  wind  it  with  two  independent  windings.  If 
each  winding  is  provided  with  its  own  commutator  ihe  ma- 
chine becomes  a  continuous-current  converter,  suitable  for 
receiving  a  current  at  one  voltage  and  giving  it  out  at  an- 
other according  to  the  ratio  of  the  number  of  armature 
windings.  Such  a  machine  was  indeed  constructed  by 
Gramme  as  early  as  1874.  If  used  as  continuous  current 
balancer  it  is  defective,  since,  as  the  magnetic  field  is  com- 
mon to  both  windings,  there  is  no  independent  regulation 
of   the   voltage    by    changing   the    excitation. 

By  making  one  winding  extend  a  longer  distance  than 
the  other  (axially)  along  the  armature  core,  and  applying 
to  this  extended  part  of  the  core  an  auxiliary  field  magnet, 
an  independent  regulation  of  the  voltage  is  obtained;  and 
if  this  auxiliary  magnet  is  excited  by  the  (continuous)  cur- 
rent entering  or  leaving  the  machine  it  will  automatically 
vary  the  voltage  as  the  load  rises  or  falls.  A  continuous- 
current  converter  of  this  type  may  be  arranged  as  a  bal- 
ancer by  having  two  identical  windings  and  two  commuta- 
tors, the  e.m.f.  of  which  are  then  put  in  series,  the  nega- 
tive brush  from  one  side  and  the  positive  brush  from  the 
other  being  joined  to  the  neutral  wire  of  a  three-wire  dis- 
tribution. A  further  possible  arrangement  is  to  have  at 
the  motor  side  a  high-voltage  winding,  with  its  appro- 
priate commutator  and  at  the  generator  side  two  indepen- 
dent low-voltage  windings,  each  with  its  own  commutator, 
these  two  secondary  windings  generating  equal  e.m.f's.  to 
supply  the  two  sides  of  a  three-wire  distribution.  One  can 
imagine  also  a  balancer  for  a  five-wire  distribution  by 
providing  the  armature  with  four  independent  (equal)  wind- 
ings each  with  its  own  commutator,  the  four  windings  be- 
ing put  in  series  by  connections  at  the  brushes.  If  in  a 
machine  of  this  type  any  alternating-current  winding  de- 
signed in  accordance  with  the  number  of  poles,  and  con- 
nected down  to  the  appropriate  number  of  slip-rings  for 
monophase,  diphase,  or  triphase  working,  be  wound  on  the 
armature,  that  side  of  the  armature  will  serve  for  either 
synchronous  motor  or  synchronous  g'enerator.  If  both 
windings  are  of  this  description  this  type  may  be  used  as 
a  phase  changer,  but  not  as  frequency  changer.  With  one 
such  alternate-current  winding,  combined  with  a  continuous- 
current  winding  the  machine  acts  as  a  synchronous  con- 
verter. 

0.  Converters  (also  called  Rotary  Converters).  In  this 
type  there  is  but  one  field-magnet  system,  excited  in  shunt 
(from  the  continuous-current  side),  or  independently,  or 
compound-wound,  and  but  one  armature  winding.  This 
winding  is  connected  at  one  side  to  an  ordinary  commutator, 
but  is  also  connected,  at  the  other  side,  at  points  symmet- 
rically chosen,  with  respect  to  the  windings  and  to  the  num- 
ber of  pole-pairs,  to  an  appropriate  number  of  slip-rings. 
The  advantages  and  limitations  of  this  type  are  very  well 
known.  The  machine  runs  only  as  a  synchronous  machine. 
It  is  not  self-starting  from  the  alternating-current  side. 
Except  by  special  provision  mentioned  hereafter  it  does  not 
permit  of  independent  regulation  of  the  voltage,  the  volt- 
age between  the  brushes  on  the  continuous-current  side 
being  practically  in  a  fixed  ratio  to  that  between  the  slip- 
rings  on  the  alternating  side.  Though  such  a  machine  can 
be  used  to  convert  from  alternating  current  (of  one,  two, 
or   more    phases)    to    continuous    current,    or    vice    versa,    it 


cannot  of  itself  fulfill  the-  condition  of  solving  the  doni- 
inani  problem  of  changing  from  high  voltage  to  low;  there- 
f(jre  in  all  such  cases  step-down  transformers  are  needed 
to  reduce  the  voltage.  Owing  to  there  being  but  one  arma- 
ture winding,  the  sources  of  loss  of  energy  are  reduced, 
particularly  if  the  number  of  phases  by  which  the  currents 
are  introduced  on  the  alternating  side  is  great.  Converters 
with  six  slip-rings  wound  for  six-phase  current  are  more 
efficient  than  those  with  but  three;  and  it  is  easy  to  arrange 
the  windings  on  the  three-phase  step-down  transformer 
so  that  it  yields  six-phase  current  on  its  secondary  side. 
The  efficiency  of  transformers  is  so  high  that  the  total 
losses  for  transformer  and  rotary  converter  are  less  than 
those   of  a  motor-generator   set   of  equal   output. 

A  long  controversy  has  raged  between  the  advocates 
of  converters  and  those  of  motor-generators.  All  sorts  of 
disadvantages  have  been  attributed  to  converters;  not  only 
was  their  voltage  fixed  so  that  regulation  was  difficult,  .but 
when  running  in  parallel  they  were  apt  to  "hunt;"  they 
were  apt  to  reverse  polarity;  they  were — at  least  unless 
designed  for  very  low  frequency,  and  with  consequent  wide 
pole-pitch — apt  to  flash  over  at  the  commutator.  All  these 
defects  have  been  successfully  combatted.  Converters  work- 
ing at  frequencies  of  50  or  even  60  cycles  per  second  can 
be  designed  to  give  satisfaction,  though  undoubtedly  fre- 
quencies of  .33  or  25  are  preferable.  The  addition  of  an 
amortisseur  in  the  poles  has  eliminated  "hunting."  I'he 
problem  of  regulating  the  voltage  has  found  several  solu- 
tions. By  using  transformers  having  considerable  self-in- 
duciion  in  their  secondary  circuits,  or  by  introducing  into 
their  secondary  circuits  between  the  transformer 
and  the  converter  appropriate  self-induction  coils,  it  has 
been  possible  to  regulate  the  voltage  on  the  continuous- 
current   side   by   merely  varying   the   excitation   of   the   field- 


Fig.  1. 

magnet;  increasing  the  excitation  raises  the  voltage  on  the 
continuous  side,  and  while  it  necessarily  also  raises  the  al- 
ternating voltage  of  reaction,  it  tends  to  put  forward  the 
phase  angle  and  counteract  the  drop  in  the  power  factor 
due  to  the  self-induction  of  tlie  transformer.  A  second 
method  of  regulation  is  to  add  a  synchronous  booster  on 
the  shaft  of  the  converter,  tlie  voltage  of  the  incoming  al- 
ternating current  being  increased  as  the  continuous-current 
output  increases.  A  third  method  is  to  design  the  polar 
parts  of  the  field-magnet  so  as  to  alter  the  wave-form  of 
the  alternating  e.m.f.  induced  by  the  armature.  The  de- 
vices of  Woodbridge  for  surrounding  portions  of  each  pole 
liy  coils  for  increasing  or  diminishing  the  magnetic  flux  in 
ihi-  pole-tips  as  compared  with  the  llux  in  the  central  p;irt 
of  the  pole  afford  a  tolerable  though  not  an  automatic  means 
of  regulation.  In  a  modilication  due  to  Murnham  each  pole 
is  divided  into  two  parts,  the  excitations  of  which  can  be 
independently  controlled.  A  fourth  method  due  to  Miles 
Walker  is  to  design  llu-  IkM  ni.iKiu'l  of  ihc  converter  to  give 
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a  carefully  graihiated  cdiiiimitation  zone,  so  tliat  tlic  volt- 
age may  be  regulated  by  varying  the  lead  given  to  tbc 
brushes. 

Modern  opinion  seems  to  favor  the  use  of  converters  in 
lieu  of  niott)r-gcnerator  sets,  and  the  objections  to  them 
appear  to  have  been  largely  overcome.  They  are  occasion- 
ally designed  with  vertical  shafts  to  economize  space.  Two 
rotary  converters  united  together  at  their  continuous-cur- 
rent sides  might  work  as  a  frequency-changer,  due  regard 
being   had   to   the   number   of   poles   and    the   voltages. 

7.  Cascade  Converters. —  In  these  machines  the  two 
parts  consist  of  an  induction  motor  and  a  continuous-cur- 
rent generator  inter-connected  electrically  as  well  as  me- 
chanically. The  motor  part  is  an  induction  motor,  into  the 
stator  of  which  the  high-voltage  three-phase  current  is 
brought.  The  rotor  is  on  the  same  shaft  as  the  armature  of 
a  continuous-current  generator,  and  is  connected  to  that 
armature  electrically,  the  armature  windings  being  connect- 
ed back  symmetrically  to  the  windings  of  the  rotor  pre- 
cisely as  the  armature  windings  are  connected  back  to  the 
slip-rings  in  a  rotary  converter.  As  a  result  the  rotor  runs 
synchronously,  with  a  constant  slip  of  50  per  cent.,  and  half 
the  power  is  transmitted  electrically  direct  through  the  arm- 
ature to  the  brushes,  while  the  other  half  of  the  power  drives 
the  armature  mechanically  and  generates  the  remaining  half 
of  the  output  delivered  to  the  brushes.  The  efficiency  of 
the  machine  is  high,  in  general  rivalling  that  of  the  com- 
bined rotary  converter  and  transformer,  and  surpassing  that 
of  the  simple  motor-generator  set  of  equal  output.  So  much 
has  been  written  upon  the  cascade  converter  by  Arnold, 
Bragstad,  La  Cour  and  Hallo  that  no  extended  notice  is 
here  necessary.  Cascade  converters  are  now  usually  built 
as  12-phase  machines  in  the  rotor  part,  and  with  comniutat- 
ing  poles  on  the  field  magnet.  They  also  can  be  built  with 
an  alternating  booster  between  rotor  and  armature  for  pro- 
curing independent  voltage  regulation. 

8.  Revolving  Field  Converters. — A  curious  type  of  ma- 
chine is  one  in  which  the  motor  part  resembles  an  ordinary 
alternator,  the  stator  of  which  being,  however,  provided 
with  two  windings.  One  of  these,  an  ordinary  stator  wind- 
ing, receives  the  incoming  high-voltage  currents.  The  other 
winding,  in  the  same  slots,  is  an  ordinary  drum  winding 
for  the  same  number  of  poles,  connected  down  to  a  com- 
mutator, which  is  stationary.  The  brushes  revolve  syn- 
chronously (pressing  against  the  inside  surface  of  the  com- 
mutator), being  carried  round  by  the  revolving  field  magnet, 
which  runs  synchronously.  The  poles  of  the  field  magnet 
need  not  be  wound,  being  magnetized  by  the  stator  currents. 
In  this  case  the  electric  energy  is  transformed  and  convert- 
ed electrically.  As  thus  described  the  machine  is  Ar- 
nold's tiiodihcation  of  an  earlier  and  more  complex  appar- 
atus of  Hutin  and  Leblanc,  in  which  not  even  the  iron  of 
the  field  magnet  revolved.  The  "Permutatrice"  of  Rouge 
and  Fayet  is  essentially  the  same  contrivance,  but  in  it  the 
brushes  revolve  externally  to  a  fixed  commutator  of  or- 
dinary construction.  The  "Permutator"  of  Sahulka  is  of  the 
same    type. 

!).  Rectifiers. — From  such  machines  as  the  foregoing,  in 
which  synchronously  revolving  brushes  receive  the  con- 
tinuous current,  it  is  but  a  step  to  the  much  older  recti- 
fiers, by  which  it  was  sought  to  procure  a  uni-directional 
current  from  a  simple  alternating  one  by  merely  passing 
it  through  a  synchronously  revolving  commutator  or  re- 
verser.  The  rectifying  commutator  used  in  Wilde's  alter- 
nators and  later  in  those  of  Zipernowsky  was  an  early  ex- 
ample. Still  later  came  the  rectifiers  of  Pollak  for  accum- 
ulator charging,  and  of  Ferranti  for  arc  lighting.  But  none 
of  these  were  satisfactory  for  rectifying  large  currents, 
since   in   the   first   place   there   was   difficulty   about   sparking. 


and  in  the  second  the  currents  so  rectified  were  pulsatory  in 
character  and  not  really  continuous.  Heyland's  commuta- 
tor for  making  a  three-phase  generator  self-exciting  be- 
longs to  the  class  of  rectifiers,  as  the  brushes  on  the  com- 
mutator reverse  the  alternating  currents  synchronously  with- 
out l)eing  provided  with  a  magnetic  field  to  procure  spark- 
less    commutation. 

10.  Frequency  Changers. — Various  combinations  are 
possible.  Two  synchronous  alternators  with  appropriate 
numbers  of  poles,  coupled  on  one  shaft,  would  form  a  mo- 
tor-generator set  suitable  for  this  purpose.  Steinmetz  has 
suggested  the  combination  of  a  synchronous  and  an  asyn- 
chronous machine,  but  the  latter  cannot  be  used  as  the  gen- 
erator unless  the  system  it  supplies  has  other  synchronous 
machines  upon  it  to  fix  the   frequency.     The  case  of  a  pair 


of  coupled  rotary  converters  has  already  been  mentioned; 
and  a  pair  of  cascade  converters  might  also  serve  the  same 
object.  A  more  hopeful  suggestion  is  to  couple  mechanical- 
ly the  rotors  of  a  pair  of  ordinary  induction  motors  of  ap- 
propriate voltages  and  numbers  of  poles,  the  combined  ma- 
chine running  at  such  a  speed  as  to  be  below  synchronism 
for  the  motor  machine  and  above  synchronism  for  the  gen- 
erator machine.  Such  a  combination  would  serve  for  inter- 
connection  of  the   networks   of  two   generating  stations. 

11.  Phase  Shifters. — For  the  infrequent  purpose  of 
changing  or  shifting  the  phase  of  an  alternating  current, 
machines  are  occasionally  needed,  and  the  principle  of  them 
is  simple.  Consider  an  ordinary  induction  motor.  The  cur- 
rents coming  into  the  stator  there  conspire  to  produce  a 
progressive  or  rotary  magnetic  field.  If  a  coil  be  wound 
on  the  stator  through  two  slots  which  are  a  pole-pitch 
apart  there  will  be  induced  in  that  coil  an  alternating  e.m.f. 
of  the  same  period;  but  the  phase  of  this  e.m.f.  will  de- 
pend on  the  position  of  the  slots  with  respect  to  the  rest 
of  the  windings.  If  two  such  coils  are  wound  in  different 
positions  the  phase  difference  between  their  respective 
e.m.f.'s  will  depend  solely  on  the  angle  by  which  their  posi- 
tions differ.  Hence  one  could  easily  wind  a  stator  with 
two  sets  of  windings,  a  primary  or  motor  winding  and  a 
secondary  or  generator  winding,  the  latter  giving  out  al- 
ternating currents  of  the  same  frequency,  but  of  different 
phase  angle,  or  even  with  a  different  number  of  phases 
from  that  of  the  primary  current.  Thus  a  machine  may 
be  constructed  to  convert  three-phase  current  into  two- 
phase  or  single-phase,  or  to  convert  single-phase  into  two- 
phase  or  three-phase.  Such  phase  transformers  were  sug- 
gested independently  by  the  author  and  by  Arno.  Another 
method    is    to    couple    together    the    revolving    field    magnets 
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of  a  pair  of  ordinary  synchronous  alternators,  one  to  serve 
as  motor  the  other  as  generator.  By  shifting  the  stator 
of  either  machine  through  llie  appropriate  angle  any  desired 
phase  difference  between  their  respective  e.m.f.'s  can  be 
obtained.  Such  a  combination  has  been  used  to  shift  the 
load   of  a   network   from   one   generating  station   to   another. 

la.  Auto-Converters. — The  next  recent  type  of  convert- 
ing macliine  is  the  auto-converter  (also  called  the  split- 
pole  converter),  the  chief  characteristic  of  which  is  the 
construction  of  the  field-magnet  with  twice  as  many  polar 
projections  as  there  are  poles  in  the  winding  of  the  arma- 
ture, these  magnet  poles  being  arranged  in  pairs  of  the 
same  polarity.  As  these  machines  seem  destined  to  have 
an  important  future,  some  extended  notice  of  them  is  de- 
sirable. 

Consider  Fig.  1  a  two-pole  armature  with  its  ordinary 
windings  and  commutator.  The  windings  span  approxi- 
mately •  across  a  diameter,  and  the  two  brushes  stand  at 
opposite  ends  of  a  diameter.  There  are  two  pole-pitches 
or  regions,  one  usually  occupied  by  the  north  pole,  the 
other  by  the  south  pole  of  the  magnet  system.  If  the 
brushes  are  placed  in  the  usual  positions  for  collecting  cur- 
rent (neutral  points),  the  difference  of  potential  between 
them  (on  open  circuit)  is  then  a  maximum.  If  shifted 
through  half  a  pole-pitch,  that  is,  through  a  right  angle, 
the  difference  of  potential  between  them  is  reduced  to 
zero.  By  adopting  the  modern  method  of  compensating 
■windings,  current  can  be  collected  sparklessly,  without  giv- 
ing   the    brushes    any    lead. 

Suppose  now  we  divide  each  of  the  poles  of  the  field- 
magnet  into  two,  so  that  the  north  pole  N  is  replaced  by 
the  two  poles  Ni  and  N2,  and  that  the  south  pole  S  is  re- 
placed by  the  two  poles  Si  and  S2,  as  in  Fig.  2.  The  pair 
Ni,  Si  may  be  considered  as  belonging  to  one  magnetic  cir- 
cuit,  the  pair  N.,   S=  as  belonging  to  a  second  and  indepen- 


dent magnetic  circuit  at  right  angles  to  the  first.  If  the 
first  pair  only  is  excited,  the  voltage  between  the  brushes 
Ai,  A2  will  be  that  due  to  N,,  Si;  if  the  second  pair  only  is 
excited  the  voltage  between  the  brushes  Ai,  Aj  will  be  that 
due  to  N:,  Si-.  If  both  pairs  are  excited,  the  voltage  between 
the  brushes  Ai,  As  will  be  that  due  to  the  whole  Hux  from  Ni 
and  Ni,  through  the  armature,  to  Si  and  Si.  Now  suppose 
a  second  set  of  brushes  B,,  B2  placed  in  a  position  at  right 
angles  to  Ai  and  A2.  It  is  obvious  that  if  both  pairs  of 
poles  are  excited,  the  voltage  between  these  two  will  be 
that  due  to  the  difference  between  the  two  fluxes  of  the 
magnetic  circuits.  It  we  call  the  two  fluxes  Fi  and  Fj  re- 
spectively, the  voltage  across  Ai,  A2  will  be  proportional  to 
F,  +  F.  and  that  across  B,,  B,  to  Fi  —  Iv  (If  we  consider 
the   partial   voltages  across   from   Ai   to   B,   and   from   Bi   to 


Aj,  these  will  respectively  be  proportional  to  I'"i  and  Fa).  If 
now  exciting  coils  are  wound  on  these  poles  such  that  Fi 
is  made  proportional  to  the  sum  of  the  A  and  B  voltages, 
and  that  Vi  is  made  proportionate  to  the  dififerences  of  the 
A  and  B  voltages  as  can  be  effected  by  shunt  coils  which  are 
wound  summationally  on  the  pair  Ni,  Si  and  differentially  on 
the  pair  Ns,  Si,  then  the  generated  A  voltage  which  is  pro- 
portional to  Fi+F-  will  depend  on  the  A  excitation  only, 
and  the  generated  B  voltage  which  is  proportional  to  Fi  — 
F:  will  depend  on  the  B  excitation  only;  in  other  words  each 
half  of  the  machine  will  act  as  an  independent  self-excited 
shunt-wound  machine.  Each  may,  of  course,  be  also  com- 
pound wound,  or  might  even  be  merely  series-wound  follow- 
ing an  analogous  plan.  Fig.  3  depicts  the  combination  ar- 
ranged as  a  four-pole  machine;  but  in  reality  it  consists  of  a 
single  armature  acted  upon  by  two  independent  two-pole 
field-magnets.  The  single  machine  so  arranged  becomes, 
therefore,  the  equivalent  of  two  independent  machines  coup- 
led together.  So  far,  we  have  described  it  as  a  double  gen- 
erator, but  obviously  it  can  be  used  as  a  continuous  current 
converter.  The  term  "auto-converter"  is  more  descriptive 
seeing  that  there  is  only  one  armature  winding.  If  a  con- 
tinuous current  is  applied  to  the  brushes  Ai,  A2  it  will  run 
as  a  motor,  and  an  independent  continuous-current  will  be 
generated  in  it,  and  delivered  at  the  brushes  Bi,  B2.  If  the 
pole-sections  and  windings  are  alike,  the  fluxes  will  be  equal 
and  the  voltages  equal.  They  can  be  made  unequal  by 
altering  the  pole  sections  or  reluctances  of  the  magnetic 
circuits,  or  the  resistances  of  the  exciting  circuits,  or  by 
shifting  the  brushes  to  intermediate  angles.  With  appro- 
priate modifications  such  a  machine  can  be  used  as  bal- 
ancer,  or  booster,  or  as   a  three-wire  generator. 

If  instead  of  adopting  the  method  of  excitation  describ- 
ed above,  one  of  the  magnet  pairs  Ni,  Si  is  independently 
excited  and  the  second  magnet  pair  N2,  S2  is  excited  from 
the  brushes  pertaining  to  the  field  of  the  first  pair,  the 
machine  then  becomes  a  variable-speed  generator  and  will 
furnish  an  approximately  constant  voltage  at  any  speed,  in 
either   direction   of  rotation,  as   required   for   train   lighting. 

Now  suppose  the  same  armature  to  be  connected  at 
the  appropriate  symmetrical  points  to  three  slip-rings.  The 
same  machine  will  then  be  capable  of  being  used  as  an  al- 
ternating-continuous converter,  and  could  furnish  two  dif- 
ferent continuous  currents  at  the  same  time,  at  equal  or 
dift'erent   voltages.      It   must,   of   course,   run   synchronously. 

In  the  foregoing  it  has  been  assumed  that  armature  re- 
action is  absent  or  has  been  compensated.  If  instead  of 
compensating  armature  reaction  it  is  enhanced  by  short-cir- 
cuiting one  pair  of  brushes,  fresh  developments  are  possible; 
and  on  this  procedure  have  been  based  a  number  of  in- 
teresting machines  such  as:  the  train-lighting  generators 
of  Roenberg,  Midgeley  and  others,  and  VVoodbridge's  ex- 
citer for  three-phase  systems.  Of  auto-converters  that  of 
Crompton-Macfarlane-Burge  has  obtained  wide  application. 
Considered  in  its  bipolar  form  the  generator  e.m.f.  is 
tapped  off  at  the  commutator  between  one  of  the  Ai,  A2 
brushes  of  tlic  motor  circuit  and  a  pair  of  connected  B 
brushes  situated  at  equipotcntial  points,  not  necessarily  on 
a  diameter  at  right  angles  to  Ai,  Ai.  To  make  these  B 
points  equi-distant  from  the  A  brush  as  well  as  equi-poten- 
tial,  the  two  divided  pairs  are  arranged  in  bilateral  sym- 
metry with  respect  to  the  Ai,  A2  axis,  Ni  being  the  same 
size  as  S2  and  N2  as  Si. 

These  machines  are  being  used  (1)  as  step-down  con- 
tinuous-current converters;  (2)  as  voltage  regulators;  (3) 
as  converters  to  convert  from  variable  current  at  constant 
voltage  to  constant  current  within  a  limited  range;  (4)  as 
rotary  converters  affording  regulation  of  the  continuous 
voltage  without  affecting  the  power-factor  on  the  alter- 
nating   side. 
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Porcunpiinie    Power    Compaimy^s    Plamit 

Timber  Dam,  700  ft.  Wooden  Flume,  10  ft.  diam.  Steel  Penstocks, 
Three     1,500     h.  p.    Generators— To     Supply    Porcupine    District 

The  accompanying  photographs  show  phases  of  the  forced  into  place  by  hydraulic  jacks  which  are  movable 
construction  of  what  is  probably  Ontario's  most  northerly  by  cribs,  and  are  held  in  place  at  the  upstream  end  of  the 
^  ...  ,  .,      -.r^.. :  Ti; ,1^.,,  K„  t-v,o  .^rnccnrf.  nf  tip  wntpf      An  cffcctive  head  of  34 


hydro-electric  plant.  It  is  situated  on  the  Mattagami  River, 
at  Sandy  Falls,  500  miles  north  of  Toronto,  45  miles  from 
Kelso  the  nearest  railway  station  at  the  time  of  its  con- 
struction, and  6  miles  from  the  HoUinger  mine  in  the  Por- 
cupine district  in  connection  with  the  development  of  which 
this   power   plant  was   built. 

Construction  work  was  carried  on  with  record  rapidity 
commencing  on  January  20th  of  the  present  year  when 
the  road  was  being  cut  through  to  the  power  site,  and  be- 
ing completed  on  May  30th  when  two  1,500  h".p.  turbines 
were  ready  for  operation.  In  the  meantime  a  temporary 
power  plant  had  been  installed,  and  a  sawmill  built  and 
placed  in  operation  to  supply  the  necessary  material  for 
the  construction  of  the  power  house,  crib-work  of  the   dam. 


dam  by  the  pressure  of  the  water.     An  effective  head  of  34 
feet   is    obtained. 

The   flume   which   conducts   the   water   from   the   dam   to 


Geuei-al  Lay-out — Porcupine  Plant 

the  power  house  is  700  feet  long,  timber  construction  as 
shown  in  the  photograph,  and  lined  with  2-inch  matched 
red  pine.  A  sheeting  of  1-inch  matched  pine  also  covers 
the  outside,  leaving  a  4-inch  intervening  air  space.  This 
air  space  will  be  electrically  heated  during  the  winter.  The 
internal  dimensions  of  the  flume  varying  from  16  ft.  x  13  ft. 
to   16   ft.   X   23   ft. 

The    penstocks    are    of    steel.    3/8-inch    material,    33    feet 
long,    10    foot    diameter.      There    are    two   penstocks    of   this 


Two  1,500  h.p.  Generators— Porcupine 

&c.  This  temporary  power  plant  is  the  one  that  was  de- 
stroyed by  fire  during  the  early  summer.  The  sawmill  was 
also  destroyed  almost  before  it  had  served  the  purpose  for 
which  it  was  constructed.  In  spite  of  these  drawbacks  how- 
ever, and  with  the  snow  5  feet  deep  on  the  average  and 
the  temperature  down  to  43°  below  zero,  the  power  plant 
was  completed  on  schedule  time,  and  was  delivering  power 
to  the  Hollinger  mine,  on  the  1st  of  June. 

The  minimum  natural  flow  of  the  Mattagami  River  at 
this  point  is  1,400  feet  per  second,  and  the  maximum  ob- 
served flow  15,000  feet  per  second.  By  the  construction  of 
a   timber   crib   rock   filled   dam,   1,000   feet   long,   and   with   a  .  ,  ,  .  -ri,     a   ^f^. 

maximum   depth   of  25   feel,   a   storage   pond   30   miles   long      size,  one  each  operat.ng  a  l,o00  h.p.  generator.     The  flutter 


Power  House  Exterior— Porcupine 


has   been   created  varying  in   width   from   100   to   400   yards.  gates,    S.    Morgan    Smith    ma 

The    dam    has    10    openings.    16    ft.   x    18    ft.,    and    the    cribs  diameter,   and   are   operated   by   electr.c   motors^ 

are  provided  with  a  half-inch  steel  corner  protection,  which  The  two  turbines  are  43  mch  S.   Morgan   Snu 

are    also    used    as    stop-log    guides.        These      stop-logs    are  facture.     Each  is  rated  at  1.700  h.p.  under  an  effect.ve  head 


anufacture,    are    also    10   feet   in 
by   electric   motors, 
o  turbines  are  43  inch  S.   Morgan   Smith  manu- 


so 
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of  34  feet.  These  are  dirccl-coiinecled  to  two  l.fjUU  li.p., 
25-cycle,  3-pliase,  12,500  volt,  2U  r.p.m.  Canadian  Westing- 
house  alternating  generators.  There  are  also  two  exciters, 
one  each   on   the  shaft   of  the  main  generator. 

The  water  leaves  the  turbines  through  draft  tubes  form- 
ed in  the  solid  rock,  and  concrete  lined.  The  discharge 
point  is  two  feet  below  the  surface  'of  the  river.  The 
maximum  dimensions  of  the  draft  tube  are  14  ft.  6.  in.  x  8  ft. 
G   in. 

The  power  house  is  a  timber  frame  structure  galvan- 
ized iron  sheeting.  The  foundations  are  concrete,  set  on 
the  solid  rock.  Size  of  power  house  is  132  ft.  x  38  ft.  The 
building  is  equipped  with  a  three  motor,  15  ton  travelling 
crane   of  the   Advance   Machine    Company's   manufac'ture. 

The  transmission  line  is  in  duplicate,  and  is  carried 
on  35  foot  poles  having  a  10  inch  diameter  at  the  small 
end.  Transmission  is  by  3-phase  circuits  of  No.  OOOO  al- 
uminum wire.  Many  of  the  poles  are  set  in  the  solid  rock 
but  those  not  so  -set  are  guyed.  A  right-of-way,  cleared 
of  all  timber  66  feet  on  each  side  of  the  line,  protects 
it   from    fire    or    falling   trees. 

Already  the  capacity  of  the  two  units  installed  is  ov- 
ertaxed, and  foundations  have  been  prepared  and  the  build- 
ing is  now  being  extended  for  the  installation  of  a  third 
similar  unit,  namely,  of  1,500  h.p.  capacity.  This  apparatus 
will  not  be  taken  in  until  winter,  when  transportation  facil- 
ities  are   better,   but   will    then   be   installed   at    once. 

This  plant  was  designed  and  constructed  for  the  Por- 
cupine Power  Company,  by  H.  D.  Symmes,  engineer  and 
contractor  of  Niagara  Falls,  Canada,  who  is  also  a  director 
of  the  company.  The  president  of  this  company  is  Mr. 
John    McMartin.      It    is    said    that    during   the   whole    of    the 


Inl<a-ioi'  I'Uunit'  with  Penstock — Porcupine 

construction  work  on  this  plant  there  was  no  sickness  what- 
ever in  the  camp,  which  speaks  well  not  only  for  the  na- 
tural healthiness  of  our  northern  climate,  but  also  for  the 
care  exercised  by  the  engineers  in  keeping  the  cam])  in  a 
perfectly  sanitary  condition. 


A  New  Record  for  Tower  Erection 

When  an  operating  company  has  to  do  any  work  on  a 
high  tension  line  it  has  to  do  it  (luick  and  the  following 
is  a  good  example  of  that  kind  of  work.  It  was  necessary 
to  erect  two  special  railway  crossing  towers  over  the  new 
Transcontinental  Kailway  where  the  60,000  volt  transmis- 
sion lines  of  the  Winnipeg   Electric   Kailway  cross  the  rail- 


ruad  track  about  hve  miles  east  of  Winnipeg.  It  was  ne- 
cessary to  do  this  work  with  the  least  possible  interruption 
to  service.  The  wet  marshy  ground  made  the  work  particu- 
larly difficult.  The  towers  which  were  sixty  feet  high 
and    weighed    six    tons    each    were    supplied    by    the    Vulcan 


60  ft.  Railway  Crossing  Towers 

Iron  Works  and  were  assembled  on  blocking  opposite  their 
respective  footings  which  were  of  concrete.  The  time  chosen 
for  the  erection  was  five  o'clock  Sunday  morning.  The 
load  was  then  transferred  from  the  water  power  plant  at 
Lac  du  Bonnet  to  the  Company's  auxiliary  steam  plant  in 
the  city,  and  in  one  hour  and  forty-two  minutes  from  the 
time  the  transmission  line  was  dead,  the  towers  were  up 
and  ready  for  the  power  to  be  switched  on  again.  This 
included  raising  the  two  towers,  which  was  done  wuh 
tackle  over  shear  legs  with  a  locomotive  for  motive  po.rer, 
placing  insulators  on  the  towers  and  tieing  in  the  lines. 
Mr.  C.  R.  Ross  was  in  charge  of  the  erection  and  had  a 
gang  of  eight  men  on  the  work.  The  accompanying  jyhoto 
shows  the  towers  after  erection. 


Toronto    Section  A,  I.  E,  E, 

The  first  mciUnL;  ni  tlie  'rurcjiito  .'^i-ctinn  lor  the  season 
1911-12  was  held  on  October  6th  at  the  rooms  of  the  En- 
gineers' Club,  Toronto.  There  was  a  total  attendance  of 
twenty-five  members,  students  and  visitors.  The  officers  for 
the  ensuing  year  were  elected  as  follows:  A.  L.  Mudge, 
chairman;  F.  A.  Gaby,  vice-chairman;  J.  G.  Jackson,  P.  H. 
Kenible,   I).    H.    McDougall;   V.   Boyd,   secretary. 

Following  the  election  of  officers  a  vote  of  thanks  was 
nidved  to  Mr.  W.  H.  Eisenbeis,  who  has  been  secretary  of 
the  local  section  for  several  years  and  now  has  moved  to 
Pittsburg.  Mr.  E.  Richards  gave  a  very  interesting  account 
of  the  Chicago  convention.  .'\  very  interesting  lantern  slide 
talk  was  also  given  by  Mr.  I'arker  11.  Kemble  un  the  con- 
struction of  the  I'ourth  .\venue  sub-way,  Brooklyn.  The 
meeting  though  smaller  than  usual  was  enthusiastic  and  the 
outluiik    fur   the   coming   year   is   very   promising. 
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Letlhibrid 
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Meicipal  Power  Statioim 


Great  Progress  in  the  West — A  Modern   Steam  Plant— Pumping 
Equipment  Electrically  Driven  —  City   operates    own    Coal    Mine 


The  city  of  Lethbridge,  Alberta,  is  a  divisional  point 
on  the  Crow"s  Nest  branch  of  the  Canadian  Pacific  Rail- 
way, has  a  population  of  about  15,000.  is  the  centre  of  one 
of  the  principal  coal  mining  areas  in  the  west  and  is  sur- 
rounded by  an  agricultural  district  which  is  considered 
second  to  none.  Also,  it  is  a  shining  example  of  the  suc- 
cessful municipal  ownership  of  public  utilities,  and  in  this 
connection  the  following  particulars  will  be  of  further  in- 
terest. 

The  inception  of  the  Municipal  Electric  Power  Station 
dates  back  to  May.  1908.  when  Messrs,  Sinith,  Kerry  & 
Chace  were  called  in  by  the  city  council  to  value  the  then 
existing  electric  power  undertaking  owned  by  the  Leth- 
bridge Electric  Company.  This  company  was  giving  a  gen- 
eral light  and  power  service  and  also  supplying  electric 
power  for  operating  the  municipal  waterworks  pumping 
station. 

The  city,  after  completing  the  purchase  of  the  Leth- 
bridge Electric  Company's  undertaking,  retained  Messrs. 
Smith,  Kerry  &  Chace  to  design  a  new  plant  and  equipment 
for  electric  power  and  for  waterworks  pumping,  that  should 
be  capable  of  ready  extension  to  supply  a  city  of  30,000 
population,  and  also  to  remodel  and  extend  the  existing 
system  of  waterworks  distribution. 

The  city  of  Lethbridge  is  in  the  prairie  country  and 
adjacent  to  Belly  River,  from  which  the  town  water  sup- 
ply   is    taken.      The    river    i=    in    n    rlccp    ravine    and    at    low 


modern    etiuipmcnt,    though    it    is    no    longer    fully    equal    to 
the   city's   requirements.      The   plant   consists   of  two   centri- 


(Jenerators,  Piping  and  Crane — Lethbridge  Power  Station 


water  its  elevation  is  about  :i()()  feet  below  the  highest 
elevation  in  the  city.  The  municipal  pumping  station  re- 
ferred   to   above   is   situated   close    to   llie   river   and   contains 


Lethbridge  Generating  Station,  .showing  Outgoing  Feeders 

fugal  pumps  each  driven  by  a  150  h.p.,  2-phase  motor,  and 
two  50  h.p.  electrically  driven  centrifugal  pumps,  the  lat- 
ter being  for  the  purpose  of  supplying  the  additional  pres- 
sure required  for  lire  purposes. 
This  plant  was  manufactured 
and  installed  by  the  Allis-Chal- 
mers-Bullock   Co.   in    1905. 

For  the  sake  of  access  to  coal 
and  water  the  new  power  sta- 
tion was  built  alongside  this 
pumping  station,  which  is  still 
used  as  a  reserve  plant,  thus 
giving  the  additional  benefit  of 
operating  both  plants  with  one 
staff.  The  river  provides  ample 
condensing  water  under  .ill  con- 
ditions for  the  steam  power 
station.  The  city  operate  their 
own  coal  mine  within  a  few 
hundred  yards  of  the  power  sta- 
tion. The  coal  is  a  fair  qual- 
ity of  bituminous  coal  showing 
by  analysis  of  a  selected  sam- 
ple a  I'.eatin.g  value  of  12. :!()(> 
I'.t.u..  but  the  "run  of  the  mine" 
contains  a  large  proportion  of 
shale,  etc.  It  is  conveyed  from 
the  mine  on  a  small  tramway 
and  dumped  direct  into  the  coal 
crusher  of  tl.e  elevator  at  a 
cost    of  less   than   $3   per   ton. 

Tenders  were  advertised  for 
in  January.  \W.\.  covering  a 
steam  electric  power  plant  of 
the  most  modern  description 
and  tlesigned  for  the  highest  economy  of  operation, 
especially  with  respect  to  coal  and  labor.  Tlie  buildings 
were    designed    to   allow    of   large    additions    to    the    electric 
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plant  aiul  also  to  contain  a  slt'ani  pnniping  engine  wliicli  wa> 
added   later. 

The  original  plans  contemplated  removing  the  best 
items  of  the  plant  in  the  old  power  station  to  the  new 
power  station,  but  owing  to  a  fire  which  completely  de- 
stroyed the  old  station  on  December  31st,  1909,  extensive 
alterations  had  to  be  made  to  both  the  plant  and  buildings 
and  very  considerable  delay  in  completion  was  caused 
thereby.  It  is  interesting  to  note  in  this  connection  that 
one  of  the  main  reasons  advanced  by  the  consulting  engi- 
neers for  the  immediate  installation  of  a  municipal  plant 
was  the  grave  risk  of  the  destruction  of  the  old  power 
plant  by  fire  and  the  consequent  cutting  off  of  the  supply  of 
both  water  and  light  to  the  city.  When  the  fire  occurred 
the  new  plant  was  nearly,  though  not  quite,  ready  for  opera- 
tion, but  the  Alberta  Railway  &  Irrigation  Company  had 
recently  completed  an  extensive  new  electric  power  plant 
at  their  coal  mines  and  came  to  the  assistance  of  the  city 
until  the  first  unit  in  the  new  power  house  was  in  operation. 
Thvs  first  unit  took  the  load  regularly  from  January  17th, 
anticipating  the  contract  date  by  ten  days  and  reflecting 
much  credit  on  the  contractors.  Messrs.  Laurie  &  Lamb 
and   the   Canadian   Westinghouse   Company. 

A  detailed  description  of  the  plant  is  given  below. 
Briefly  summed  up  it  consists  of  one  350  and  one  58S  kw.. 
2-phase,  2200  volt  generator  driven  by  high  speed  vertical 
condensing  engines,  water  tube  boilers  with  chain  grate 
stokers,  superheaters  and  economizers,  and  a  coal  convey- 
ing and  storage  plant.  The  results  secured  are  the  best 
proof  of  the  suitability  of  the  layout  to  meet  the  local  con- 
ditions. 

The  old  power  station,  when  taken  over  by  the  city, 
was  put  in  as  good  condition  as  possible  and  operated 
for  one  year  (1909)  with  "breeze"  coal  at  50  cents  per  ton. 
The  result  was  a  loss  of  $2,768,  without  allowing  for  de- 
preciation. The  fire  caused  a  sudden  and  complete  change 
over  to  the  new  station. 

The  new  power  station  during  the  first  complete  year's 
run    (1910)   was  operated   non-condensing  owing  to   delay  in 


Switchboard,  Motor  Generator  fciel  and  I'iping 

delivery  of  the  piping  and  therefore  under  .the  most  un- 
favorable conditions  as  to  coal  consumption,  boiler  feed 
water,  etc.  The  coal  used  was  "run  of  the  mine"  as  above 
described,  and  costing  under  $2  per  ton  Tbe  charge  for 
electric  light  and  power  remained  the  saiUL-  a>  the  prcvinu-, 
year. 

The  city's  financial  statement  shows  that  the  result  of 
this  first  year's  operation  of  the  new  power  house  was  a 
balance  of  $30,864  after  deducting  all  costs  and  meeting  in- 
terest and  sinking  fund.     If  we  allow  a  further  five  per  cent 


lor  depreciation  on  the  whole  of  the  capital  outlay  for 
buildings,  plant  and  distribution  system  there  is  still  left  a 
sum  of  over  $19,000  as  clear  net  profit.  Compared  with 
the  previous  year's  operation  of  the  <dd  works,  the  power 
house  wages  were  reduced  by  26  per  cent.,  expenditure  on 
coal  by  49  per  cent.,  and  the  total  power  house  costs  were 
reduced  by  over  37  per  cent.,  althnugh  they  represented  an 
output  40  per  cent,  greater. 

Credit    for    these    successful    results    must    certainly    be 
also  given  to  the  organization  and  management  of  the  city's 


Fronts  of  Boilers — Lethbridge 

superintendent   electrical   engineer,   Mr.   .Arthur   Reid. 

As  a  result  of  the  above  profitable  operation  the  price 
of  electric  light  was  reduced  from  14  cents  to  a  sliding 
scale  ranging  from  11  to  9  cents,  power  to  4  cents  per  kw.h. 
and  for  motors  of  50  h.p.  and  Qver  to  $28  per  h.p.  year 
(all  subject  to  ten  per  cent,  discount),  a  figure  which  com- 
pares favorably  with  the  best  prices  for  water  power  in 
the  West.  Even  on  these  reduced  prices  the  undertaking 
shows  a  balance  for  the  first  six  months  of  1911  of  $8,414, 
after  deducting  interest  and  sinking  fund;  and,  allowing 
five  per  cent,  depreciation  as  before,  a  clear  net  profit  of 
about   $3,740. 

The  electrical  output  generated  during  the  first  half  of 
the  year  was  692,000  kw.h.,  and  the  water  pumped  amounted 
to  164  million  gallons,  an  average  of  about  900.000  gallons 
per   day,   though   at   times   the   demand   exceeds   1.500,000. 

Such  results  can  only  be  obtained  from  the  highest 
class  of  plant  giving  maximum  efficiency  with  minimum 
cost  of  attendance  and  repairs,  and  specially  designed  and 
laid  out  to  suit  the  local  conditions;  all  plant  in  this  case 
was  subjected  to  rigid  inspection  during  manufacture  and 
performance   tests   before   shipment. 

The  total  capacity  of  the  plant  now  installed  is.  includ- 
ing the  equivalent  of  the  waterworks  steam  pump,  about 
1,080  kw.  or  1,(140  hp.  This  pump  is  of  3,000,000  gallons 
l)er  day  capacity  and  it  is  installed  in  the  same  engine  room 
as  the  electrical  generators  and  supplied  with  steam  from 
the  same  boilers.  The  old  pumping  station  is  right  against 
the  new  power  house  so  that  the  whole  plant  is  practically 
under  one  roof.  Tlu'  mw  engine  rcmtn  has  space  to  add 
a  further  1,000  to  l..")()0  kw.  of  generating  plant  and  the 
lioiUr  house  plant,  coal  and  ash  conveyor,  etc.,  have  all 
been  specially  designed  to  give  facility  for  extensions  on 
the  same  lines  as  the  present  installation.  Plans  are  now 
being  drawn  for  adding  about  another  l.niio  kw  and  doub- 
ling  the   capacity   of   the   boiler   bouse. 

The  iirincijial  ilfm>>  of  Ihc  plant  iii^lalU-d  .ire  as  f(jl- 
liiws: — 


THE     ELECTRICAL      NEWS 


5 


Boilers. —  l-'our  Baljcock  &  Wilcox  water  tulie,  l.jl)  Ihs. 
pressure,  2,823  feet  heating  surface,  8,fi00  lbs.  evaporative 
capacity  each,  fitted  with  chain  grate  stokers  provided  with 
both  motor  and  steam  drive  (alternatives)  and  superheaters 
.of  490  square  feet  heating  surface  each  to  give  130  degrees 
F.  superheat.  Galleries  arc  provided  along  the  front  and 
top   of  the   boilers. 

Coal  and  Ash  Plant. — The  conveyor  is  Messrs.  Babcock 
&  Wilcox's  Standard  Silent  Gravity  Bucket  Conveyor  and 
handles   both   coal   and  ashes.     The   capacity   for   coal   is   ten 


Blinkers,  Fan  Engines,  Water  Purifier  and  Piping 

tons  per  hour  and  the  coal  is  automatically  dumped  into 
bunkers  above  the  boilers  of  300  tons  capacity — from  these 
bunkers  it  feeds  by  gravity  into  the  stoker  hoppers.  The 
coal  as  received  from  the  mine  is  hist  dumped  into  an 
electrically  driven  coal  crusher  which  feeds  the  electrical- 
ly driven  conveyor  automatically.  The  same  conveyor 
handles  the  ashes  when  not  delivering  coal,  the  ashes  be- 
ing emptied  into  the  conveyor  buckets  from  the  ash  pit 
and  chute  by  means  of  an  automatic  filler  which  exactly 
fills  each  bucket  without  spilling;  the  ashes  are  then  con- 
veyed into  an  elevated  hopper  placed  over  the  tramway 
track  from  the  mine  and  carried  away  to  the  dump  in  the 
same  cars  that  deliver  the  coal.  .\  trench  6  feet  square  runs 
the  whole  length  of  the  boiler  battery  and  gives  facility 
of  access  to  the  ash  handling  plant. 

In  laying  out  the  boiler  house  and  plant  the  prob- 
ability of  early  extensions  was  provided  for  by  designing 
and  locating  the  bunkers  so  that  they  will  feed  a  second 
battery  of  boilers  placed  opposite  to  the  first,  and  by  de- 
signing the  conveyor  so  that  it  will  also  handle  the  coal 
and   ashes    from   this   second   battery. 

Economizer. — This  is  of  the  Sturtevant  Company's 
standard  make  with  electrically  driven  scraper  gear,  and 
was  supplied  by  the  Poison  Iron  Works,  Limited,  of  To- 
ronto. 

Mechanical  Draft. — Induced  draft  is  relied  upon  entirely 
on  account  of  the  proximity  of  high  hills  and  the  apparatus 
is  installed  in  duplicate.  There  are  two  fans  driven  by 
high  speed  vertical  engines;  each  set  will  give  its  maximum 
efficiency  when  dealing  with  T.'iO  boiler  h.p.,  but  is  capable 
of  easily  dealing  with  1,000  boiler  h.p.  Steam  drive  was 
chosen  as  giving  great  facility  and  reliability  of  speed 
regulation  by  automatic  control  of  the  admission  of  steam 
to  the  fan  engines — the  steam  pressure  at  the  boilers  is 
automatically  hcM  within  less  than  one  per  cent    of  normal. 

Boiler  Feed  Pumps. — There  are  two  "Weir"  vertical 
pumps,  7  in.  x  '.)'/.  in.  x  21  in.  supplied  by  Peacock  Bros., 
of  Montreal.     Capacity  4,000  Imperial  gallons  per  hour  each. 


Thc.ve  deliver  through  a  feed  water  heater  (using  the  steam 
from   the  auxiliaries)    to  the  economizer. 

Water  Purifying  Plant. — All  boiler  feed  water,  whether 
raw  water  make  up,  hot  well  or  hot  water  drainage,  is  de- 
livered to  a  combined  water  softening  and  de-oiling  plant  of 
Lassen  &  Hjort  type  supplied  by  Messrs.  Babcock  &  Wif- 
cox.  After  treatment  it  is  delivered  by  gravity  to  a  treated 
water  storage  tank  of  large  capacity.  Alternatively,  in  case 
of  the  water  purifier  being  out  of  service,  water  can  be 
drawn  by  the  feed  pumps  direct  from  a  smaller  raw  water 
tank   fed   continuously  by  the  town  water  service. 

Generating  Sets. — One  350  kw.  2,200  volt,  60  cycle,  2- 
phase  generator  with  direct  connected  exciter,  direct  coupled 
Id  a  440  B.  h.  p.  high  speed  vertical  compound  condensing 
engine.  One  588  kw.  similar  generator  with  direct  con- 
nected exciter,  and  direct  coupled  to  a  720  B.  h.  p.  high  speed 
\ertical  triple  expansion  condensing  engine.  The  Canadian 
Westinghouse  supplied  both  generators,  as  also  the  switch- 
board and  a  30  kw.  motor  generator  for  alternative  excita- 
tion. Both  the  engines,  and  also  two  separate  motor  driven 
condensing  sets  were  manufactured  by  Belliss  &  Morcom, 
of  Birmingham.  England,  and  supplied  and  erected  by 
Laurie   &    Lamb,   of   Montreal. 

Piping. — The  whole  of  the  piping  and  valves  was  sup- 
plied by  Messrs.  Stewart  &  Lloyd  of  Glasgow,  through 
Messrs.  Drummond  &  McCall,  of  Montreal.  The  piping 
being  one  of  the  most  important  parts  of  a  steam  p'ant 
particular  care  was  taken  to  secure  the  utmost  reliability 
with    the   maximum   of   convenience. 

The  ring  principle  in  a  very  compact  form  is  used  for 
the  main  steam  pipe,  enabling  any  engine  to  be  fed  from 
any  boiler.  All  high  pressure  pipes  are  of  lap-welded  steel 
with   a   tensile   strength   of  not   less   than   24   tons   nor   more 


Feed  Pumps  and  Lea  Recorder  in  corner 

than  29  tons  per  square  inch  and  an  elongation  of  not  less 
than  33  per  cent,  in  a  length  of  2  inches.  The  flanges  are 
of  wrought  steel,  screwed  on,  the  tube  ends  being  also 
expanded  into  the  flange  and  rivetted  up  on  face.  The 
flanges  were  faced  and  turned  on  edge  after  being  fixed  on 
the  pipes.  Crosses  and  tees  are  of  cast  steel.  All  high 
pressure  piping  was  tested  up  to  300  lbs.  per  square  inch. 
High  pressure  piping  of  all  sizes  even  down  to  the  drains  is 
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flaiiKcd,  lo  secure  tight  jcniits  and  ready  repairs.  All  steam 
and  hot  water  piping  is  covered  with  3  inches  of  the  best 
fibrous  asbestos  canvassed  and  painted  and  with  flanges 
fitted  with  removable  covers  of  the  same  material  encased 
in  sheet  metal.  Exhaust  and  low  pressure  water  piping  is 
oi  heavy  flanged  cast  irtm.  'I'he  whole  is  supported  on 
brackets  and  suspension  loops  of  the  most  substantial 
character. 

Waterworks  Pump. — Thi.>  is  a  VVorthington  duplex 
triple  expansion,  horizontal,  condensing,  high  duty  pump 
engine  of  2,000,000  Imperial  gallons  per  24  hours  capacity, 
supplied  by  the  John  McDougall  Company,  Limited,  of 
Montreal.  Vevy  careful  tests  were  made  of  this  plant  under 
working  conditions  which  showed  a  duty  of  over  12H, 000,000 
foot  pounds  per  1,000  lbs.  of  steam,  which  was  better  than 
the  guarantee. 

Belliss  &  Morccm  Engines. — The  result  of  the  steam 
consumption  tests  on  these  British  made  high  speed  vertical 
engines  are   of  interest.     The  tests   were   carried   out   at   the 


makers'  works  under  the  su])erintenileiice  of  the  lirilisli 
Boiler  &  Insurance  Company's  experts  on  behalf  of  Messrs. 
Smith,  Kerry  &  Chace.  The  load  was  furnished  by  a  Hecn- 
an  &  Froude  water  brake  and  the  figures  given  fur  full 
load  are  the  average  of  three  separate  tests. 
Steam  pressure  150  lbs.    Vacuum  26  in.    Superheat  loo  (leg.  F. 

Pounds  of  steam  per  I!,  h.  \>.  hour. 
Percentage  of  load 
135%     100%       -->%         r,i)'/" 

400   B.   h.   p.    Engine l;").!-)      \4.r,:\      14.4.-,      14.il 

730   B.  h.  p.   Engine l.'i.lO     V.1.7'.) 

It  may  be  noted  that  the  result  on  the  720  h.p.  engine 
at  full  load  was  over  four  per  cent,  better  than  the  guarantee. 

The  preparation  of  the  specifications  and  plans,  and  the 
erection  of  the  plant  and  machinery  were  supervised  for 
Messrs.  Smith,  Kerry  &  Chace  by  Mr.  H.  E.  M.  Kensit, 
Mem.  A.I.E.E.,  who  also  drew  up  for  the  city  a  complete 
system  of  keeping  records  of  the  output,  and  costs  of  pro- 
ducing and   distributing  electric   power. 


©del  Isolated  Electric  PlaeiL 


The  Steam  Generating  Station  of  the  T.  Eaton  Co.- 
Kw.    in    6    Units — Efficient    Fire    Protection — 115 


-Capacity  of  1600 
Motors    Operated 


What  might  be  regarded  as  a  model  isolated  power 
plant,  is  the  one  which  furnishes  electrical  energy  and 
heat  for  the  Winnipeg  store  of  the  T.   Eaton  Co.,  Limited. 

This  plant  occupies  a  roomy  two-storey  building  ad- 
jacent to  the  large  department  store,  and  has  not  the  usual 
space  restrictions,  poor  ventilation  and  lighting  of  the  av- 
erage power  plant  for  like  service.  As  will  be  noted  from 
the  accompanying  illustrations,  the  building  is  attractive 
in  appearance,  and  the  smoke  stack,  which  is  over  one 
hundred  and  ninety-eight  feet  hig6,  has  been  exceeded  in 
size  only  recently  by  the  Winnipeg  Electric  Company's 
tall    stack.      Both   were   erected  by  the  Canadian  Kellogg  Co. 

Boiler  Room  Equipment 

This  consists  of  seven  boilers,  of  which  one  is  a  Robb 
Safety  Water  Tube  boiler  of  375  horse  power  capacity;  two 
are  Heine  Safety  Water  Tube  boilers  of  425  horse  power 
each;  and  four  are  Heine  Safety  Water  Tube  of  215  horse 
power  each.  A  steam  pressure  of  140  pounds  is  carried, 
but  all  boilers  and  auxiliaries  are  piped  with  high  pressure 
fittings  good  for  250  pounds.  The  boilers  are  fitted  with 
Parson's  Patent  Furnaces  with  forced  draught  and  consume 
approximately  twenty-five  tons  of  coal  per  day,  for  seven 
days  per  week.  A  mixture  of  three  of  anthracite  screen- 
ing to  one  of  Pittsburg  soft  coal  is  used.  As  the  plant  i- 
located  in  the  center  of  the  city  it  is  necessary  to  haul  the 
coal  from  the  railway.  Once  at  the  building  it  is  handled 
by  the  latest  Jeffries  Coal  Conveying  machinery.  It  is 
dumped  from  the  wagons  through  a  number  of  coal  holes 
in  the  passage-way  ground  floor  into  a  bunker  of  113  tons 
capacity  and  is  then  fed  through  valves  on  to  a  fourteen 
inch  belt  conveyor  running  at  a  speed  of  two  hundred  feel 
per  minute  and  has  a  capacity  of  twenty  tons  per  hour. 
This  conveyor  mixes  the  coal  in  the  three  to  one  mixture 
above  noted,  and  discharges  it  onto  a  bucket  conveyor  which 
elevates  it  to  the  large  bunker  on  the  second  floor.  This 
bunker  has  a  capacity  of  two  hundred  and  sixty-five  tons, 
and  discharges  the  coal  to  the  boiler  room  floor  through 
the  tubes  which  may  be  noticed  in  the  photo  of  the  boiler 
room. 

The  ashes  are  elevated  from  the  lioilers  by  an  ash  con- 
veyor  to   a    bunker   on    a    second    floor.      Thi>    bunker    ha^    a 


capacity  of  fifteen  tons,  and  is  provided  with  a  chute  to 
the  outside  of  the  building  through  which  the  ashes  are 
discharged  into  the  wagons.  The  coal  conveyor  is  driven 
by  a  7J/2  horse  power,  320  volt  direct  current  motor  run- 
ning 590  revolutions  per  minute,  while  the  coal  conveying 
machinery  is  driven  by  a  13  horse  power,  220  volt,  1070 
r.p.m.    direct    current    motor. 

Engine   Room 

This    is    a    particularly    well    lighted    and    attractive    en- 
gine room,  with   tiled  floors,   a   high  tiled   wainscoating,  and 


Boiler  Hooiii     T.  ICaton('ii.  I'luiil.  Winnipeg 

artistic  and  effective  fixtures  for  lighting  ,it  night.  The 
equipment  comprises  eight  direct  connected  Kobb  engines 
six  of  which  are  vertical,  and  the  others  horizontal  types. 
There  are  six  WestinglnMise  and  two  Western  Electric 
C'ompany  direct  current  llo  volt  compound  wound  gener- 
ators with  a  tol.i!  imruial  capacity  of  about  1,G00  kw.  These 
machines  are  ii|ier,iled   on   an    bMiscm   three-wire   system   with 
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320  volts  across  the  outside  bus-bars.  This  voltage  is  used 
tor  motors,  while  the  110  volts  is  used  for  the  lighting  of 
the  store,  etc.  For  normal  loads,  four  machines  are  re- 
quired in  the  summer  months  and  six  in  winter.  Two  ma- 
chines are  required  for  night,  Sunday  and  holiday  loads. 
The  switchboard  for  the  control  of  these  machines  consists 
of  eight  generator  panels,  one  distributing  panel  for  auxil- 
iaries in  the  power  plant,  and  a  large  panel  for  the  steam 
gauges,  fire  alarm  gongs,  etc.  The  distributing  switch- 
board for  the  plant  is  located  in  the  basement  of  the  store, 
and  ten  one  million  circular  mil  cables  running  through  the 
tunnel  between  the  two  buildings  tie  this  board  in  with  the 
three  bus  bars  on  the  generator  board.  The  accompanying 
illustrations  show  clearly  the  arrangement  of  the  generators 
and  the  front  of  the  switchboard.  In  the  corner  behind  the 
switchboard  is  situated  the  feed  water  heater  for  the  boil- 
ers by  which  the  temperature  of  the  feed  water  is  raised 
to  210°  F.  The  low  pressure  exhaust  steam  furnishes  the 
heat  and  the  operation  of  the  heater  is  particularly  good. 
It  also  relieves  the  boilers  of  considerable  deposit  from  the 
water  for  about  one  thousand  pounds  of  mud  is  removed 
from   the  heater  when  it  is  cleaned  every  four  weeks. 

The  distribution  board  comprises  four  slate  panels  7  ft. 
S  in.  high  by  24  in.  wide.  There  are  twenty-four  three  wire 
110-220  volt  circuits,  four  of  which  are  800  amperes  ca- 
pacity, four  600  amperes,  and  the  remainder  400  amperes. 
Two  circuits  run  to  each  floor  of  the  store  and  lighting 
and  power  feeders  are  taken  oflf  the  same  circuits.  .\11  the 
wiring  in  the  building  is  carried  in  conduits  in  the  most 
up-to-date    manner. 

Pumping    System 

The  plant  and  store  are  provided  with  a  very  complete 
and  efficient  pumping  system,  which  should  meet  almost 
any  emergency  short  of  entire  destruction  of  the  building 
by  earthquake  or  similar  catastrophe.  A  large  number  of 
the  pumps  are  electrically  driven,  and  there  are  steam 
auxiliaries  for  emergencies.  These  pumps  are  located  in 
the  engine  room  basement  and  the  store  basement  as  de- 
scribed   below. 

In  the  store  basement  are  a  10-in.  and  ti-in.  artesian  well 
from  which  water  is  lifted  into  an  open  tank  by  the  air  lift 
system.  Air  is  supplied  by  an  8-in.  x  8-in.  motor  driven  air 
compressor.  Seven  10-in.  x  12-in.  triple.x  single  acting 
power  pumps  with  a  capacity  of  480  gallons  per  min.  each, 


pump  this  water  into  accumulators  for  the  bydraulic  ele- 
vator service.  These  pumps  are  driveil  by  230  volt  d.c. 
motors  with  automatic  starters  controlled  by  contact  gauges 
set  with  a  range  of  110-30  pounds.  The 
aibove  mentioned  accumulators  are  also  con- 
nected to  the  sprinkler  headers  for  fire  pro- 
tection work.  These  headers  are  provided 
with  check  valves  and  are  normally  kept  at 
a  higher  pressure  than  the  accumulators. 
The  breaking  of  the  sprinklers  reduces  the 
pressure  on  the  feeder  affected,  and  allows 
the  water  from  the  accumulators  to  flow  in- 
to the  pipe,  and  at  the  same  time  rings  a 
gong  to  notify  the  man  on  duty.  There  are 
also  two  7x8  triplex  motor  driven  pumps 
for  the  store  water  supply  with  automatic 
controllers  for  holding  the  pressure  of  the 
mains  between  73  and   83   pounds. 

There  are  also  two  6x6  motor  driven  air 
compressors  supplying  air  for  the  elevator 
gates  and  for  the  elevator  accumulators,  of 
which  there  are  eleven  in  the  pump  room, 
four  in  the  engine  room  and  seven  in  vari- 
ous locations  on  the  elevator  mains.  Two 
motor  driven  carbonating  machines  are  re- 
quired for  the  soda  fountains,  and  a  vacuum 
pump  is  also  installed  for  cleaning  several 
of  the  store  departments.  Two  No.  7. 
Greene  blowers  driven  by  5  h.p.  motors  fur- 
nish air  at  a  13  ounce  vacuum  for  the  pneu- 
matic tube  system.  In  connection  with  this 
it  may  be  noted  that  there  are  105  stations 
with  a  total  length  of  tubes  of  about  seven 
miles.  There  are  eighty  autom.atic  cut-offs 
in  use  on  tubes  which  shut  air  off  those  lines 
when  there  are  no  cartridges  in  the  line. 
It  may  be  interesting  to  note  that  before  the 
adoption  of  these  cut-offs,  which  are  the  in- 
vention of  the  T,  Eaton  Company's  Winni- 
peg expert,  both  blowers  were  required  to 
operate  the  tubes,  while  one  blower  is  all 
tbat  is  required  at  present. 

In   the   engine     room     basement   are   two   reserve   com- 
pound  steam    fire   pumps   with   a   capacity   of   15,000   gallons 


Power  House 
and  Tower 
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\n-r  ininutc  cacli.  I'lio  suclion  end  of  these  iniinps  con- 
nects to  an  18-inch  main  connecting  the  main  storage  tanks 
under  the  boiler  room  with  all  steam  and  electric  lire  and 
elevator  pumps,  and  also  elevator  surge  tanks.  A  low 
pressure  alarm  bell  notifies  the  engineer  when  to  start  these 
pumps.  The  storage  tanks  have  a  capacity  of  340,000  gal- 
Ions  and  store  160,000  gallons  normally  leaving  reserve  ca- 
pacity to  handle  a  heavy  rainfall.  Three  6-in.  city  mains 
connect  with  this  tank,  one  of  which  opens  automatically. 
A  centrifugal  pump  driven  by  a  10  h.p.  220  volt  motor  is 
used  for  emptying  this  tank.     There   is  also  an   8-in.  x   S-in. 


The  T.  Eaton  Co.  Plant,  Winnipeg— Switchboards 

Bury  high  speed  air  compressor  driven  from  a  20  horse 
power  motor  used  for  pumping  from  the  artesian  wells. 
The  drainage  sump  is  emptied  into  the  sewer  by  a  motor 
driven    centrifugal    pump. 

There  is  also  an  incinerator  in  the  basement  which 
burns  all  rubbish  and  sweepings  from  the  store.  The  heat 
from   this   passes   into  the  fire  box  under   No.   7   boiler. 

All  told  there  are  about  115  motors  in  operation  in  the 
store  with  uses  varying  from  the  heavy  pumps  above  de- 
scribed to  cofifee  grinders,  mixing  mills,  etc.,  and  every 
advantage  is  taken  of  the  efficient  application  of  electricity 
to  department  store  uses. 

Mr.  R.  Hupp  as  chief  engineer  for  the  store  is  in  charge 
of  this  plant   and  other  apparatus. 


The  Romapac  Compound  Rail 

The  Electric  Railway  Journal  of  Sept.  23  prints  a  short 
descriptive  article  on  the  Romapac  Compound  rail,  now  be- 
ing tried  out  in  Chicago.     The  article  is  in  part  as  follows: 

"The  Board  of  Supervising  Engineers  of  Chicago  Trac- 
tion has  approved  the  installation  of  4  miles  of  Romapac 
rail,  which  will  be  laid  by  the  Chicago  Railways  Company 
and  the  Chicago  City  Railway.  This  type  of  rail  is  be- 
ing introduced  into  this  country  by  Waller  Del  Mar,  of 
I,ondon,  England,  who  represents  the  English  interests 
controlling  the  patents.  An  American  company,  known  as 
the  Continuous  Rail  Company,  of  New  York,  with  offices 
at  17  Battery  Place,  New  York,  has  been  formed  to  pro- 
mote  the   use   of  the  rail   in   this   country. 

The  Romapac  rail  is  designed  to  effect  a  considcra])le 
saving  in  renewals.  It  consists  of  two  parts,  as  shown  in 
the  illustration — a  lower  base  and  an  upper  head  with 
flanges  which  are  crimped  about  the  enlargement  at  the 
top  of  the  base  section.  Rails  of  this  type  are  in  use  in 
Leeds,  England.  The  rails  in  Leeds  are  said  to  show  no 
signs  of  corrugation   after   five  years  of  service.     The  com- 


posite rails  laid  in  Leeds  weigh  121  lb,  per  yard,  and  since 
they  were  put  down  in  1900  have  carried  1,350,000  axles 
weighing  12,300  lb.  each,  at  speeds  up  to  18  m.p.h.,  in  ad- 
dition to  exceptionally  heavy  truck,  traffic.  It  is  said  that 
they  are  good  for  another  five  years  of  service  before  it 
will  be  necessary  to  renew  the  heads.  Two  curves  have 
been  built  of  this  type  of  rail  on  the  Paris  tramways  sys- 
tem— one  on  the  subway  and  one  on  the  surface  lines — 
and  the  rails  there  are  said  to  show  excellent  wearing 
qualities. 

The  chief  feature  of  the  Romapac  rail  is  the  renewable 
head.  As  designed  for  use  in  Chicago  this  head  will  weigh 
SI  lb.  per  yard  and  the  base  will  weigh  77  lb.  per  yard. 
The  combined  weight  of  158  lb.  thus  exceeds  the  weight 
nf  the  present  Chicago  rail,  129  lb.,  by  £9  lb.  per  yard, 
and  the  first  cost  for  steel  is  increased  accordingly.  How- 
ever, when  a  renewal  has  to  be  made  only  the  head  of  the 
Romapac  rail  need  be  renewed.  With  the  present  type 
of  girder  rail  it  is  necessary  to  renew  the  entire  rail  weigh- 
ing 129  lb.  per  yard.  With  the  Romapac  type  the  re- 
newed portion  will  weigh  only  81  lb.  and  thus  there  will 
be   a   saving   on   renewals   of  48   lb.   per   yard. 

Another  large  saving  expected  is  that  for  paving  work 
at  the  time  of  renewal.  The  Chicago  work  contemplates 
that  if  the  foundation  at  the  time  of  renewal  is  in  good 
condition  it  will  not  be  disturbed.  Only  the  head  of  the 
Romapac  rail  will  be  re- 
newed and  this  can  be 
done  with  a  minimum 
disturbance  of  the  pave- 
ment. Only  the  stretcher 
blocks  will  have  to  be  re- 
moved during  the  renew- 
ing process.  An  esti- 
mate made  by  the  Board 
of  Supervising  Engineers 
shows  that  the  total  cost 
of  renewals  with  the  Ro- 
mapac rail  will  be  $8,- 
000  less  per  mile  than  the 
cost  of  renewing  with  the 
present   track   rail. 

The  flange  head  of  the 
Romapac  rail  is  applied 
to  the  base  by  cold  roll- 
ing.     This    work    is    done 

by  a  steam-driven  machine  carrying  rollers  which  bend  the 
lower  flanges  of  the  head  securely  into  place  about  the  bulb 
on  the  base.  The  rolling  machine  operates  under  its  own 
tractive  power  and  makes  several  passes  over  the  rail  head 
to  perform  the  cold-bending  process.  The  capacity  of  the 
machine  is  about  700  feet  of  rail  per  hour  and  the  rolls 
operate  on  one  rail  at  a  time.  The  cost  of  operating  one  of 
these  machines  is  estimated  at  5(i  cents  per  hour. 

When  renewal  is  made  the  rollers  on  the  machine  are 
replaced  by  rolling  cutters  which  make  a  V-shaped  groove 
on  the  side  of  the  head  at  the  point  of  maximum  bend.  The 
lower  flange  is  then  broken  off  by  claws  attached  to  the 
rolling  machine  and  thus  the  head  is  released  and  the  base 
made    ready    for    the    addition    of   a    new    head    section." 


Large  Blowing  Sets 

The  Massey  Harris  Company,  Limited,  of  Toronto,  are 
installing  in  their  new  foundry,  two  large,  motor  driven, 
composite  blowers,  capable  of  delivering  12,000  cu.  ft.  of 
air  per  minute  against  a  pressure  of  16  ounces.  These  sets 
are  being  supplied  liy  (  h.ipmaii  iS;  Walker.  Limited,  en- 
gineers, Toronto. 


During  the  last  year  oi  so  there  have  been  very  im- 
portant developments  in  electric  railway  appliances.  With 
street  railways,  cars  and  loads  have  become  heavier  and 
schedule  speeds  have  increased.  In  spite  of  these  condi- 
tions, progressive  managers  have  been  able  to  reduce  main- 
tenance costs,  adopting  the  modern  equipment  designed  to 
operate  with  minimum  expense  for  repairs.  Existing  inter- 
urban  lines  have  extended  and  many  new  properties  have 
come  into  existence.  Steam  railroad  men  have  become  less 
timid  in  regard  to  electrification,  and  several  very  important 
steam  road  installations  have   been  made. 

Among    the    noteworthy    installations    that    have     been 
made  or  contracted   for  during  the  past  year  may   be  men- 
tioned   the    following:    Boston    &    Maine    Railroad,    Hoosac 
tunnel    electrification,    11,000     volts,     single     phase     complete 
equipment.      New   York,   West   Chester   &   Boston    Railroad, 
11,000   volts,    single    phase;    motors    and    control.      Rock    Is- 
land  &   Southern    Railroad,    11,000   volts,    single   phase;    mo- 
tors and  control.     Piedmont  Traction  Company,  1,500  volts, 
direct-current;    complete    station,   car   and   locomotive   equip- 
ments.     Oakland    &    Antioch    Traction    Company,    GOO-1,200 
volts,    direct-current,    motors    and    control.        Westinghouse 
equipment  has  been  specified  on  all  the  above-mentioned  in 
addition  to  which  the  same  company  has  installed  a  number 
of  600  volt  d.c.  systems.     The  following  paragraphs  indicate 
briefly   the   recent   general   trend   of   street   railway  progress; 
The  Single-Phase  System 
The    single-phase    system    has    been    adopted    for    three 
very   important   projects:   The   Hoosac  tunnel   electrification, 
the    Rock    Island    &    Southern,    and    the    New    York,    West- 
chester  &    Boston   installations.      The    fact   that   this    system 
was    selected    after    exhaustive    studies    eflfectively    substanti- 
ates   the    claim    of    its    advocates    as    to    the    advantages    of 
single-phase   operation   under   certain   conditions.      Seventeen 
additional   single-phase  locomotives  have  been  purchased  by 
the  New  York.  New  Haven  &  Hartford  Railroad  for  opera- 
tion   on   its   main    line.      The    single-phase    operation    of    the 
recently   electrified    Hoosac    tunnel    installation    is    eminently 
satisfactory. 

The  High  Voltage  Direct-Current  System 
The  Piedmont  Traction  Company  has  contracted  for 
complete  equipment  for  its  1.500  volt  direct  current  system, 
the  details  of  which  are  as  follows:  About  280  miles  ol 
track  are  to  be  electrified  for  passenger  and  freight  ser- 
vice This  is  the  longest  direct-current  road  in  the  country 
and  the  voltage  is  the  highe>t  ever  used  for  a  direct-current 
railway  in   .America. 

Interpole  Railway  Motors 
The  demand  for  interpole  railway  motors  has  increased 
wonderfully  during  the  past  year.  Many  companies  that 
did  not  at  first  sufficiently  appreciate  the  advantages  of  in- 
ter-pole  construction  and  were  slow  to  change  over  from  non- 
interpole  motors  are  standardizing  motors  of  one  ot  the 
interpole  types.  Interpole  motors  are  being  specified  for 
nearly  all  new  equipment  and  can  now  be  furnished  for 
practically  all  commercial  railway  applications.  Interpole 
motors  have  not  heretofore  been  made  of  the  smaller  ca- 
pacities but  companies  operating  small  cars  that  have  not 
in  the  past  been  able  to  avail  themselves  of  the  advantages 
of  interpole  construction  can  now  do  so. 
Forced  ''^ntilation 
The  advantages  of  forced  \  -ntilation  for  railway  motors 
are    now    being   appreciated    by    operators.        Forced    motor 


ventilation  has  been  u.^ed  for  the  motors  installed  on  the 
Long  Island  Railway  and  the  Pennsylvania  Railway  motor 
cars  and  has  proven  particularly  successful.  Forced  venti- 
lation has  also  frequently  been  used  on  locomotives.  The 
New  York,  New  Haven  and  Hartford,  the  St.  Clair  Tunnel, 
the  Spokane  and   Inland,  and  others  have  been   so  equipped. 

Unit  Switch  Control 
There  has  been  a  feeling  among  operators  that  unit 
switch  control  can  be  used  with  economy  only  for  the  con- 
trol of  long  trains  or  for  heavy  high  speed  cars.  That 
this  impression  is  erroneous  is  indicated  by  the  order  re- 
cently placed  by  the  Boston  Elevated  Railroad  Company 
for  50  equipments  of  unit  switch  control  for  its  surface 
cars.  This  makes  a  total  of  100  surface  car  unit  switch 
equipments  operated  by  this  company.  Unit  switch  control 
is  becoming  popular  not  alone  because  it  tends  to  reduce 
car  maintenance  but  because  it  removes  all  heavy  current 
carrying  parts  from  car  platforms  and  eliminates  all  an- 
noying troubles  and  claims  resulting  from  controlled  burn- 
cuts. 

The  Hoosac  Tunnel  Electrification 
The  Hoosac  Tunnel  electrification  of  the  Boston  & 
Albany  Railroad  included  the  equipment  of  a  total  of  13.31 
miles  of  track  for  electrical  operation  and  t\ye  electric  lo- 
comotives and  power  house  equipment.  Of  the  total  track 
electrified.  50,100  ft.  is  within  the  tunnel  which  is  double- 
tracked  and  4.75  miles  long.  Previous  to  electrification  the 
tunnel  limited  the  traffic  on  the  division  because  of  the 
steam  and  smoke  incidental  to  steam  operation.  Block 
signals  were  not  feasible  because  they  could  not  be  seen. 
Passenger  traffic  was  inconvenienced  by  the  dirt,  smoke, 
and  gases.  Since  electrification  the  air  in  the  tunnel  is  al- 
ways  pure   and   clean. 

An  electric  locomotive  hauls  through  every  train  and 
its  steam^  locomotive  with  banked  fires.  Block  signals  are 
being  installed  and  the  capacity  of  the  tunnel  will  be  in- 
creased   over    100    per    cent.      The    Westinghouse    Company 


11,000  Volt  Single-phase  Line  Construction  in  the 
Hoosac  Tunnel. 

furnished  the  entire  equipment  including  all  control  appar- 
atus, station  equipment  and  the  11.000  volt  overhead  line 
material.  Six  locomotives  have  been  in  service  since  the 
latter  part  of  May,  each  having  a  rating  of  approximately 
1,500  h.p.  Half  of  these  are  geared  for  a  speed  of  30  miles 
per   hour   for   liauliii.u   heavy   treiglit   trains.     The   others   arc 
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gcarol    fur    M    iiiilch    pvr    liour    and    arc    used    for    liamlliiiK 
the  passenger  service. 

The  Rock  Island  &  Southern  Railway 

I'lio  Rock  Island  &  Soutliern  Railway  commenced  op- 
erating its  11,000  volt  single-pliase  road  early  in  the  year 
and  the  equipment  has  given  complete  satisfaction.  The 
road  is  49.7  miles  long  and  the  passenger  cars  are  caci^ 
equipped  with  four  motors,  rated  at  100  h.p..  and  witli 
unit  switch  control.  One  express  is  equipped  witli 
four  No.  136  motors,  and  unit  switch  control  and  one 
freight  car  is  equipped  with  four  No.  ]li6  motors  and  unit 
switch    control. 

New  York,  Westchester  &  Boston 

Tlie  \ew  York,  Westchester  and  Boston  Railway  Com- 
pany, a  subsidiary  of  the  New  York,  New  Haven  &  Hartford, 
is  also  being  electrified  with  single-phase  system  at  11,000 
yolts.  The  equipments  will  be  used  for  high  speed  passen- 
ger service  with  multiple  unit  cars  and  will  be  interchange- 
able with  those  on  the  New  Haven  line,  but  will  operate 
on  alternating-current  only.  This  road  will  start  from  l.SOth 
street.  New  York  City,  and  terminate  at  White  Plains, 
fifteen  miles  distant.  A  br.inch  two  miles  long  leaves  the 
main  line  live  miles  from  ]!-Oth  street  and  extends  to  New 
Rochelle.  Energy  will  be  delivered  to  the  cars  at  11,000 
volts.  25  cycles,  and  the  equipment  includes  :iO  motor  cars 
each  propelled  by  two  No.  409-B  motors  witli  multiple  unit 
control,  and  one  80-ton  switching  locomotive  e(|nipped  with 
quadruple   No.  410  motors. 

New  York,   New   Haven  &   Hartford 

The  New  York,  New  Haven  &  Hartford  Railroad  Com- 
pany has  been  extending  its  electrified  zone  and  has  pur- 
chased seventeen  additional  Westinghouse  single-phase  lo- 
comotives. This  order,  coming  in  the  wake  of  the  initial 
orders,  constitutes  further  and  conclusive  evidence  as  to 
the  reliability  of  single-phase  apparatus.  The  latest  single- 
phase  locomotive  ordered  by  the  New  Haven  Railroay  is 
equipped  with  four  driving  axles,  but  has  eight  motors, 
two  motors  geared  to  a  quill  surrounding  each  axle.  This 
equipment,  which  at  first  appears  more  complicated,  is  in 
reality,  said  to  be  lighter  and  cheaper  than  a  locomotive  of 
the  same  capacity  having  four  motors  of  thfe  same  total 
capacity.  This  type  permits  the  use  of  small  motors  for 
locomotives  of  large  capacity  and  the  matter  of  repairs  is 
greatly  simplified.  Each  of  the  small  motors  has  practic- 
ally one-half  the  number  of  brushes,  brushholders,  arma- 
ture field  coils,  etc.,  as  has  one  large  motor,  so  that  there 
is  the  same  total  number  of  these  parts  on  the  locomotive 
as  on  one  equipped  with  larger  motors.  Both  motor 
pinions  drive  the  same  gear  which  permits  the  use  of  only 
one'gear  on  the  quill,  while  the  large  motor  requires  twin 
gears.  It  is  believed  by  the  manufacturer^  that  this  type 
of  locomotive  marks  a  decided  advance  in  the  art  of  build- 
ing   electric    locomotives. 

The  method  of  controlling  the  speed  of  electric  rail- 
way motors  by  varying  the  strength  of  the  field  has  also 
been  developed  to  a  commercial  basis.  The  speed  of  the 
passenger  locomotives  on  the  New  York,  New  Haven  & 
Hartford  Railroad, "when  operating'  on  direct-current,  i^ 
controlled  by  the  varying  strength  of  the  motor  lields. 
This  system  was  so  successful  after  having  been  operated 
about  four  years,  that  the  same  plan  was  adopted  for  the 
I'ennsylvania  railroad  locomotives  for  its  New  \in\-.  City 
Terminal    installation. 

The    Pennsylvania    Railroad    Electrificaticn 
The  locomotives  on  this  road,  said  to  be  the  most   pow- 
erful in  existence,  haul  all  the  trains  from  Manhattan  Trans- 
fer  near   Newark,   New  Jersey,   into   the   new   station   in   the 


heart  of  New  York  City.  (  Iperation  is  at  liOO  volts  d.c. 
The  use  of  field  control  for  speed  regulation  enables  them 
to  run  when  necessary  at  very  high  speeds  and  at  the  same 
time  to  start  the  heavy  limited  trains  and  to  operate  them 
over  certain  sections  at  low  speeds  with  minimum  power 
consumption.  Each  locomotive  weighs,  complete,  ]57  tons 
and  exerts  a  maximum  draw  bar  pull  of  79,200  lbs.  The 
normal  speed  with  full  train  is  06  miles  per  hour.  The 
oiieration  of  the  Pennsylvania  locomotives  has  been  con- 
spicuous for  its  successful  record.  On  the  Pennsylvania 
locomotives  the  motors  are  connected,  first  with  full  field 
series;  second,  normal  field  series;  third,  full  field  parallel; 
fourth,  normal  field  parallel.  This  method  gives  four  high- 
Jy  efficient  operating  speeds.  The  full  field  gives  an  enor- 
mous tractive  effort  at  slow  speeds  and  the  normal  field 
permits  them  to  haul  comparatively  heavy  loads,  at  high 
speeds,  thus  enabling  the  motors  to  efficiently  operate  over 
a  much  wider  range  of  speed  than  would  be  possible  with- 
out the  field  control.  This  whole  Pennsylvania  installation 
is  said  to  have  been  remarkably  successful.  The  commu- 
tation of  the  motors  is  excellent  and  their  operation  de- 
monstrates the  great  flexibility  of  modern  interpole  rail- 
way motors  and  their  adaptability  to  conditions  which 
could    not   be    satisfied    by   non-interpole    motors. 

The  Piedmont  Traction  Company 

The  Piedmont  Traction  Company  and  the  Greenville. 
Spartanburg  &  Anderson  Railway  Company  will  be  equip- 
ped and  operated  with  1,500-volt  direct-current  apparatus. 
These  roads  form  two  branches  of  a  new  railway  system  in 
North  and  South  Carolina.  This  is  probably  the  largest 
electrification  project  ever  undertaken,  as  the  property 
consists  of  about  380  miles  of  track  and  the  equipment  will 
include  both  cars  and  locomotives,  the  latter  to  be  used 
for    freight   service. 

Electro-pneumatic  control  which  is  peculiarly  adapt- 
ed for  use  on  high  tension  direct-current  voltages  will  be 
u>ed.  and  while  the  motors  will  be  of  Westinghouse  stan- 
dard interpole  construction,  the  matter  of  commutation  has 
been  given  special  attention.  The  control  for  the  passenger 
cars,  express  cars,  and  locomotives  will  be  standard  HL 
unit  switch  type,  but  a  special  feature  is  in  the  dynamotor 
compressor.  This  form  of  compressor  is  designed  for  use 
in  connection  with  the  air-brake  outfit.  The  air  compressor 
is  driven  by  a  continuously  running  dynamotor  instead  of 
the  usual  intermittently  running  compressor  motor.  The 
dynamotor  drives  the  compressor  by  means  of  a  friction 
clutch  of  the  standard  automobile  type,  which  is  automat 
ically  cut  in  or  out  when  the  air  reaches  a  certain  pres- 
sure limit.  The  dynamotor  ordinarily  furnishes  power  for 
the  control  and  lights,  but  in  this  case  it  serves  also  to 
operate  the  compressor  making  unnecessary  the  use  of  a 
separate    motor. 

The  Cambria  Subway 

The  Cambria  Subway  in  Boston  is  a  new  and  notable 
rapid  transit  project.  This  subway,  which  is  almost  com- 
ideted.  will  reduce  the  schedule  between  Harvard  Square, 
Cambridge  and  Park  street  to  eight  miimtes.  There  are 
but  two  stations  between  terminals,  one  is  in  Central  and 
the  other  in  Kendall  Square.  The  subway  will  cost  $8,- 
000,000.  The  electrical  energy  will  be  supplied  to  the  cars 
at  600  volts  direct-current.  All  of  the  car  equipment,  con- 
sisting of  outfits  of  No.  :iO0  interpole  motors  and  .\1.  unit 
switch  control  will  be  furnished  by  the  Westinghouse  com- 
pany.   

The  (io\erninent  of  Mani'  na  is  reported  to  h;ive 
bought  land  on  Charlotte  st '  ct  on  which  will  be  built  ,-in 
extension  of  its  teleph(jnr  uildings  and  e<piipinenl  in  the 
near  future. 
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Design  Showing  one  of  Remodelled  Cars  of  the  Ottawa  Electric  Railway  Company 

Ottawa  Electric  Remodelling  Their  Cars 


The  Ottawa  Electric  Railway  Company  is  at  lifer- 
ent remodelling  and  converting  to  "pay-as-you-enter,"  a 
number  of  3S-ft.  body  interurban  cars,  which  they  have  had 
in  service  for  some  years.  The  arrangement  being  adopted 
is  somewhat  different  from  anything  yet  put  into  service,  but 
it  is  already  showing  evidence  of  becoming  a  very  popu- 
lar one  for  cars  of  this  type^  as  well  as  for  cars  of  a  stiialler 
type  for  city  service.  The  design  of  a  remodelled  car  is 
shown  in  the   accompanying  sketch. 

The  rear  platform,  steps  and  entrance  which  were  orig- 
inally 3(5  in.  wide  with  a  single  hinged  door  is  being  made 
48  in.  wide  and  fitted  with  an  automatic  folding  door,  which 
will  be  controlled  by  the  conductor.  The  rear  bulkhead 
partition  is  being  eliminated  entirely,  and  an  iron  pipe 
railing  placed  at  centre  forming  suitable  protection  for  the 
conductor. 

The  door  in  front  bulkhead  partition  which  was  orig- 
inally in  the  centre,  is  being  moved  to  the  right  hand  or 
step  side  in  order  that  passengers  may  leave  car  via  same 
without  interfering  with  motorman  or  his  duties.  The  front 
vestibule  door  is  also  being  made  automatic  folding  and 
will   be  controlled  by  the  motorman. 

As  above  mentioned,  the  new  arrangement  for  these 
cars  is  being  highly  commented  on  by  railway  men  who 
have  looked  it  over,  and  its  adoption  is  fully  expected  by 
many  roads  for  new  cars,  as  well  as  old  ones.  The  seats 
which  were  originally  reversible  and  upholstered  in  plush 
have  been  replaced  with  non-reversible  seats  upholstered  in 
rattan.  These  cars  although  having  been  in  service  before 
for  some  years,  as  stated,  are  still  in  pet  feet  alignment  and 
good    repair. 

The  work  of  remodeling  is  being  done  by  The  Ottawa 
Car  Company.  Limited.  Ottawa.  Ont..  by  whom  the  cars 
were    originally    built. 


The  Montreal  Tramways  Co. 

Shareholders  m  the  Montreal  Street  Railway  Company, 
at  a  special  meeting  on  October  5th,  decided,  by  a  vote  of 
01.391  shares  to  3,627  shares,  to  convey  the  properties  of 
the  Montreal  Street  Railway  Company,  the  Park  and  Island 
Railway  Company,  the  Montreal  Terminal  Railway  Com- 
pany, and  the  Public  Service  Corporation  to  the  Montreal 
Tramway  Company  on  terms  that  the  holder  of  one  share 
of  the  Montreal  Street  Railway  Company  will  receive  $87.- 
50  in  cash  and  $160.00  in  five  per  cent,  debenture  stock 
and  $20.00  in  common  stock  of  the  Montreal  Tramways 
Company.  In  the  alternative  shareholders  can  receive 
$3,50.00  in  five  per  cent,  debenture  stock  and  $20.00  in 
common  stock  of  the  Montreal  Tramways  Company  in  case 
anyone  desires  to  take  the  full  consideration  in  securities 
of    the    Montreal    Tramways    Company. 

The  M.  S.  R.  capital  is  ten  millions,  which  when  ex- 
changed will  be  r'.'presentcd  by  two  million  out  of  the  total 
twenty  million  of  the  Tramway  Company's  authorized  com- 
mon stock,  by  $10,000,000  of  debenture  stock,  and  by  a 
cash   charge  of  $«. 750.000  against   the  new  company,  equiva- 


lent to  $9,000,000  more  debenture  stock.  There  is  prac- 
tically no  independently-owned  stock  of  the  lesser  com- 
panies outstanding,  all  being  owned  by  the  M.  S.  R.,  and 
the  new  Tramways  Company  will  simply  take  possession 
of  the  properties  of  these  roads  under  the  merger  act 
of  last  session  at  Quebec. 

Mr.  E.  A.  Robert,  the  chairman,  explained  that  the 
reorganization  was  simply  a  matter  of  internal  economy, 
and  would  simplify  dealings  between  the  company  and 
different  municipalities  when  questions  of  franchise  had 
to  be  considered.  Strong  opposition  to  the  scheme  was 
made  by  Senator  Beique  and  ex-judge  Ouimet,  mainly  on 
the  ground  that  there  was  no  advantage  in  the  consolida- 
tion, and  that  further  consideration  was  necessary.  During 
the  discussion  it  was  brought  out  that  the  company  had 
arranged  for  the  sale  of  $10,000,000  five  per  cent,  bonds 
at  95  net,  with  accrued  interest,  to  the  Boston  and  Xevv 
York    firm    of    X.    W.    Harris    &    Company. 

Following  on  the  decision  of  the  shareholders  comes 
the  news  that  the  Railway  Commissioners  have  refused  to 
authorize  the  amalgamation  of  the  Park  &  Island  and  the 
Terminal  with  the  Montreal  Street  Railway,  on  the  ground 
that  they  have  no  jurisdiction.  The  reason  for  the  non- 
jurisdiction  is  that  the  two  former  companies  are  acting 
under  Federal,  and  the  Montreal  Street  under  a  Provincial 
charter.  The  Street  Railway  Company  has  already  ob- 
tained powers  for  amalgamation  from  the  Provincial  Legis- 
lature, and  will  no  doubt  attempt  to  secure  Provincial  char- 
ters   for   the    two   other    companies. 


M  &  S.  C.   Extensions 

The  Montreal  &  Southern  Counties  Railway  is  gradually 
extending  its  borders.  The  company  has  been  granted  by 
the  Grand  Trunk  Railway  a  long  lease  of  the  Central 
Vermont  from  St.  Lambert  to  Waterloo;  the  line  is 
to  be  electrified,  and  the  road  operated  by  the  Montreal 
and  Southern  Counties  Company.  The  old  roadbed  is  to 
be  renewed  and  80  lb.  rails  laid  throughout.  Xew  electric 
engines  for  freight  and  passenger  purposes  are  to  be  pur- 
chased: the  latter  will  be  equipped  with  four  motors  of 
100  h.p.  each,  and  will  be  capable  of  a  speed  of  60  miles 
per  hour.  Xew  car  barns,  of  concrete  and  brick,  will  be 
constructed  at  St.  Lambert,  and  additional  power  sub-sta- 
tions at  St.  Lambert  and  Chambly.  Hitherto  the  company 
has  generated  its  own  power,  but  a  contract  has  now  been 
made  with  the  Montreal  Light,  Heat  and  Power  Company 
for  the  supply  of  all  that  is  necessary.  The  engineers  are 
also  preparing  plans  for  connecting  St.  Lambert  with 
Chambly  Basin.  Chambly  Canton,  and  Richelieu,  next  spring. 
Two  or  three  plans  have  been  submitted  to  the  Montreal 
Council  for  a  new  spur  line,  in  the  city,  starting  from  their 
present  terminus  at  Grey  Xun  street.  The  latest  proposal 
is  to  construct  a  line  along  St.  Paul  street  west  to  Inspector, 
from  thence  to  Notre  Dame,  across  Chaboillez  Square,  up 
Cathedral  and  Metcalf  streets  to  St.  Catherine  street.  A 
Y  will  be  put  in  at  the  north  end  of  Dominion  Square  at 
the   rear   of   the   proposed    Mount    Royal    Hotel. 
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River   Commission   at  Montreal 

With  tlie  approval  of  tlie  Governor-General  the  Domin- 
ion Government  has  appointed  a  commission,  with  the  title 
of  "The  River  Commission,"  to  examine,  investigate  and  re- 
port upon  all  proposed  power  development  works  on  the 
River  St.  Lawrence  between  the  head  of  Lake  St.  Francis 
and  the  city  of  Montreal  in  their  relation  to  navigation, 
present  and  future,  and  the  effect  of  the  proposed  and  ex- 
isting power  developments  upon  navigation  of  that  part 
of  the  river  under  present  conditions  of  depth  and  also 
under  possible  improved  conditions  to  provide  for  a  navi- 
gable depth  of  from  33  to  35  feet.  The  commission  con- 
sists of  Prof.  C.  H.  McLcod,  of  McGill  University,  as 
chairman;  Mr.  W.  I.  Gear  and  Mr.  Arthur  Surveyor  of 
Montreal. 

The  commission  is  empowered  to  hear  evidence,  ex- 
amine plans  and  study  the  various  proposed  power  de- 
velopment schemes,'  together  with  requirements  of  existing 
power  developments  in  their  relation  one  to  another  and 
in  so  far  as  they  afifect  navigation;  to  harmonize  the  var- 
ious projects,  suggest  modifications  and  remedial  works 
which  will  be  effective  in  preserving  the  present  navigable 
depths  and  make  it  possible  to  utilize  the  river  for  a  larger 
scale  of  navigation,  even  to  22  or  25  feet  if  found  advis- 
able   later    on. 

The  commission  is  now  engaged  in  gathering  data  as 
to  the  rights  of  the  various  companies  under  their  char- 
ters and  as  to  the  conditions  of  surveys  of  the  region.  It 
is  also  taking  steps  to  supplement  existing  information  with 
a  view  to  getting  knowledge  which  will  assist  in  the  study 
of  the  projects. 


Electrical  Association  of  Province  of  Quebec 

Mr.  N.  Simoneau,  president,  occupied  the  chair  at  the 
first  general  meeting  of  the  year  of  the  Electrical  Associa- 
tion of  the  Province  of  Quebec,  held  in  the  Builders'  Ex- 
change, Montreal.  The  chief  subject  of  discussion  was  the 
continued  affiliation  with  the  Builders'  Exchange,  at  an  an- 
nual cost  of  $200.  The  question  was  discussed  very  fully, 
some  members  being  of  opinion  that  the  cost  of  the  affilia- 
tion was  too  high,  considering  the  use  made  by  the  mem- 
bers of  the  exchange.  There  were,  it  was  argued,  members 
to  whom  the  exchange  is  of  little  or  no  value.  On  the  other 
hand,  it  was  asserted  that  the  members  should  make  more 
use  of  the  exchange,  and  take  advantage  of  the  undoubted 
facilities  it  offered  for  securing  business.  Of  course,  if  the 
members  refused  to  do  this,  it  was  useless  to  spend  money 
for   this   purpose. 

It  was  suggested  that  the  membership  might  be  divided 
into  two  classes — those  who  desired  to  use  the  exchange 
and  would  pay  an  annual  subscription  of  $iO;  and  those 
who  thought  the  exchange  was  of  no  benefit  to  them  and 
were  willing  to  pay  $5  per  annum;  but  to  this  it  was  ob- 
jected that  those  paying  the  higher  sum  would  be  contri- 
buting more  than  their  fair  share  of  the  expenses  of  the  as- 
sociation, having  regard  to  the  fact  that  $200  would  have 
to  be  guaranteed  to  the  Exchange.  Ultimately,  it  was  de- 
cided by  a  majority,  on  the  motion  of  Mr.  Shaw,  seconded 
by  Mr.  Thomson,  to  resign  from  the  Exchange  at  the  end 
of  the  current  year. 

Mr.  Shaw  suggested  that  in  order  to  increase  the  mem- 
bership a  more  practical  turn  should  be  given  to  the  associa- 
tion by  means  of  lectures  and  the  exhibition  of  appliances. 
This  was  favorably  regarded,  and  a  committee  consisting  of 


Messrs.  Shaw,  Dietrich  and  Thomson,  was  appointed  to  ob- 
tain papers  on  various  subjects.  Mr.  Shaw  promised  the 
lirst  paper,  wliicli   will   be  followed  by  a  discussion. 

It  was  further  decided  that,  in  order  to  promote  the 
membership  among  French-Canadians  and  to  arouse  their 
interest  in  the  proceedings,  an  evening  should  be  .set  aside 
for  discussion  in  French  and  English.  This  is  to  be  tried 
as  an  experiment,  and  if  successful,  it  was  proposed  to  hold 
the   alternate  meetings   in   French  and   English. 

The  weekly  luncheon  of  the  members  is  to  be  held  at 
Cooper's   restaurant   every  Thursday  between   12   and   1. 


Montreal  City  Gets  Large  Cheque 

In  payment  of  a  percentage  on  the  gross  earning  dur- 
ing the  hscal  year  of  1911,  the  Montreal  council  has  receiv- 
ed a  cheque  for  $335,007  from  the  Street  Railway  Company. 
The  total  earnings  were  $4,793,042,  but  the  company  has 
deducted  $1,030,323  which  it  claims  were  collected  in  the 
outside  municipalities  and  on  which  no  percentage  is  levi- 
able. The  percentage  on  earnings  ranges  from  four  to 
fifteen  per  cent.,  according  to  the  amounts.  The  following 
gives  the  gross  earnings,  amount  on  which  the  percentage 
is  paid,  deductions,  and  the  sums  paid  to  the  city  since  1905: 

Paid 

Gross  Paid  on  Deducted  to  city 

1905    $2,648,733  $2,377,241  $371,492  $147,724 

1906 3,008,550  2,646,554          361,996  177,586 

1907    3,468,928  3,947,353          531,575  313,682 

1908    3,660,758  3,146,447          514,310  241,967 

1909     3,847,459  3,361,145          586,314  259,171 

1910 4,381,473  3,377,456          904,016  376,618 

1911 4,793,042  3,766,719  1,026,333  335.007 


Miscellaneous 

Mr.  G.  S.  Stuart  has  been  transferred  from  the  Toronto 
office  of  the  Canadian  General  Electric  Company  to  Mont- 
real, as  agent. 


The  Shawinigan  Power  Company  is  offering  sharehold- 
ers $1,000,000  new  stock  at  108,  on  the  basis  of  one  share 
of    new    stock    for    nine    shares    of   old. 


The  Montreal  Street  Railway  Company  has  come  to  an 
agreement  with  the  city  regarding  the  action  taken  over 
the  company  widening  the  devil  strip  on  Mary  Ann  street, 
which  resulted  in  the  city's  paving  works  being  held  up. 


Messrs.  Haney-Quinlan  &  Robertson,  of  Montreal,  have 
secured  a  contract  for  the  construction  of  a  concrete  dam 
at  High  Falls,  Que.,  on  the  Lievre  River,  for  James  Mc- 
Laren &  Company,  Limited,  lumber  merchants,  Bucking- 
ham. It  will  cost  about  $300,000.  Mr.  J.  B.  McRae,  of 
Ottawa,  is  the  engineer. 


Mr.  J.  W.  McConnell  and  Mr.  S.  H.  Ewing,  of  Montreal, 
have  resigned  their  scats  on  the  board  of  the  Quebec  Rail- 
way, Light,  Heat  &  Power  Co.  To  f.ll  these  vacancies, 
and  the  one  created  by  the  death  of  the  Hon.  E.  Garneau. 
of  Quebec,  Messrs.  Louis  Gallianl,  Antony  Thierree,  and 
Maximo   Bcauvcsagc,  all   of  Paris,   have   been   elected. 


The  citizens  of  Montreal  West  liavc  decided  to  give  the 
Montreal,  Park  &  Island  Railway  Company  a  franchise  for 
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fifty  years  to  run  tlieir  electric  cars  on  certain  streets,  in 
order  to  give  the  residents  an  easier  access  to  the  city. 
The  company  is  to  be  given  exemption  from  all  municipal 
taxes,  and  in  return  will  run  a  ~ct  minute  service  at  a  five 
cent  fare. 


on  tlic  up-grade,  but  in  spite  of  this,  enough  workmen  can- 
not be  secured. 


At  the  Windsor  Hotel,  Montreal,  the  Robb  Engineer- 
ing Company,  Limited.  Amherst,  Nova  Scotia,  are  install- 
ing three  Robb  water-tube  boilers  of  300  h.p.  each,  and  three 
Robb-Armstrong  vertical  2-crank  compound  engines,  14  and 
20  X  8,  for  direct-connection  to  electric  generators  of  1,50 
kw.  capacity  each.  These  engines  are  to  run  at  435  revolu- 
tions  per   minute. 


Mr.  Howard  Murray,  treasurer  of  the  Shawinigan  Power 
Company,  is  president  of  the  new  Canada  Carbide  Company, 
a  consolidation  of  the  Willson  Carbide  Company,  the  Ottawa 
Carbide  Company,  and  the  Shawinigan  Carbide  Company. 
Mr.  D.  D.  McTavish  is  vice-president  and  general  manager 
of  the  company,  and  Mr.  \V.  S.  Hart,  secretary.  The  Otta- 
wa works  have  been  closed  as  the  capacity  at  Merritton  and 
Shawinigan  is  sufficient  to  supply  the  demand  at  present. 


On  the  demand  of  the  president,  Mr.  J.  T.  R.  Lauren- 
deau.  the  King  Edward  Park  Company  has  gone  into  liqui- 
dation. It  owns  a  pleasure  resort  just  outside  Montreal 
and  several  claims  were  made  against  it  owing  to  an  acci- 
dent. Some  electrical  firms  are  interested;  the  Canadian 
General  Electric  Company  had  entered  a  suit  for  $3,631;  the 
E.  F.  Phillips  Electrical  Company  for  $1,112,  and  the  Can- 
ada  Foundry   Company   for  $1,588. 


There  has  been  some  further  vague  talk  in  Montreal  as 
to  building  underground  electric  railways  to  relieve  the  con- 
gested traffic  of  the  street  cars.  The  question  of  whether 
the  city  should  build  the  lines  an<i  operate  them  or  leave 
them  to  a  private  company  has  been  discussed  in  an  inform- 
al way  by  some  aldermen,  but  nothing  definite  has  been 
done.  The-  street  railway  company  has  power  to  construct 
underground  lines   in   the    city   limits   within   three   years. 


•  Mr.  P.  Larocque  has  been  appointed  secretary  of  the 
Montreal  Electrical  Commission  appointed  by  the  city  to 
draw  up  plans  for  the  construction  of  underground  conduits 
for  carrying  telephone  and  other  wires.  The  city  has  given 
the  members  further  powers  to  obtain  all  necessary  infor- 
mation from  companies  and  from  the  city  engineer,  and 
the  commission  is  now  engaged  in  gathering  the  requisite 
data.  The  office  is  at  the  Yorkshire  Insurance  building,  St. 
James  street. 


Mr.  Francis  Dagger,  of  Toronto,  is  still  at  work  com- 
piling information,  on  instruction  from  the  Montreal  coun- 
cil, to  be  laid  before  the  Railway  Commission  in  connection 
with  the  city's  application  for  a  revision  of  the  Bell  Tele- 
phone Company's  rates.  The  company  has  supplied  the 
city  with  details  of  its  plans  and  lines,  while  reports  have 
also  been  received  of  the  systems,  charges,  etc.,  in  opera- 
tion in  various  cities  in  Canada,  Great  Britain  and  the 
United   States. 


Many  electrical  contractors  in  Montreal  complain  of 
the  shortage  of  men.  The  contractors  are,  as  a  rule,  very 
busy,  and  could  employ  many  more  workmen;  in  fact,  the 
head  of  one  firm  stated  that  there  is  enough  work  for  fifty 
more  men  if  they  could  be  obtained.  The  result  of  this 
short  supply  is  that  some  firms  have  been  "stealing"  the 
workmen   of   their   competitors,     Wages   have   of   late    been 


At  the  annual  meeting  of  the  directors  of  the  Canadian 
Light  and  Power  Company,  Montreal,  the  report  of  vice- 
president  E.  A.  Robert  was  read  and  accepted.  The  old 
board  of  directors  was  re-elected  and  the  name  of  Mr.  J.  M. 
Mclntyre  added  to  the  list.  The  following  are  the  board 
of  directors  for  the  year:  F.  H.  Wilson,  president;  E.  A 
Robert,  vice-president;  Nathaniel  Curry,  Hon.  J.  M.  Wil- 
son, J.  W.  McConnell,  George  Foster,  K.C.,  Wm.  C.  Finley, 
R.  N.  Smyth,  Fred  J.  Shaw,  and  J.  M.  Mclntyre. 


It  was  stated  by  Mr.  Andrew  A.  Allan  at  the  annual 
meeting  of  the  Marconi  Wireless  Company  of  Canada  held 
in  Montreal,  that  the  company  was  making  good  progress,  ' 
the  ship  to  shore  receipts  indicating  a  considerable  increase, 
while  the  trans-.'Ktlantic  business  is  now  well  established. 
The  report  also  stated  that  the  work  on  the  Great  Lakes 
had  been  started,  that  several  vessels  had  been  equipped 
with  wireless,  and  it  was  hoped  that  more  would  be  so  when 
the   station   work   on    the    Great   Lakes   is   completed. 


The  Sayer  Electric  Company,  85  Bleury  street,  Mont- 
real, have  recently  been  awarded  contracts  for  installations 
for  the  following  Montreal  buildings:  The  Evanscourt  apart- 
ments. Mayor  street;  the  Gillette  Safety  Razor  Company  of 
Canada,  Limited,  new  factory,  St.  Alexander  street;  the  Cor- 
onation building,  St.  'Catherine  street  west;  the  Canadian 
Economic  Lubricant  Company,  Limited,  Durocher  and  At- 
lantic avenue;  Mr.  J.  P.  O'Shea's  glass  warehouse,  Ste. 
Agathe  street,  and  the  residences  of  Messrs.  Clarence  I.  De 
Sola  and  A.   McKim. 


The  Robb  Engineering  Company,  Limited,  have  recent- 
ly taken  the  general  agency  for  Canada  of  the  gas  engines 
and  suction  gas  producers  made  by  Davey,  Paxman  & 
Company,  Liinited,  of  Colchester,  England  ,who  are  well 
known  in  connection  with  the  latest  developments  in  in- 
ternal coniljustion  engines.  The  Paxman  gas  engine  is 
made  in  a  full  line  of  sizes  from  2}i  to  300  horse  power. 
Those  larger  than  20  horse  power  are  equipped  with  a 
compressed-air  self-starter  which  starts  the  engine  with  the 
same    ease   and    certainty   as    a   steam    engine. 


The  Northern  Electric  and  Manufacturing  Company, 
Ltd.,  Montreal,  has  secured  a  contract  from  the  Dominion 
Iron  and  Steel  Company,  Sydney,  N.  S.,  for  a  new  telephone 
switch  board,  telephone  power  plant,  and  central  battery 
telephones.  This  will  give  the  company  one  of  the  largest 
and  best  equipped  private  telephone  systems  in  the  coun- 
try. For  the  same  corporation,  the  Northern  Electric  has 
obtained  an  order  for  a  very  large  power  board  for  new 
power  plant.  Another  contract  is  for  a  34  point  apartment 
telephone  system  to  be  installed  in  an  apartment  house 
constructed  for  Mr.  Adams  on  Prince  Arthur  street,  Mon- 
treal. 


The  Robb  Engineering  Company,  Limited,  Amherst, 
N.S.,  have  recently  sold  heating  boilers  to  the  following 
companies:  C.  C.  Young  Company,  Winnipeg,  Man.;  John 
Plaxton  Company,  Winnipeg,  Man.;  K.  G.  Hagen  &  Com- 
pany, Amherst,  N.S.;  Gorman,  Clancey  &  Grindley,  Ed- 
monton, Alta.;   R.  C.  Thomas  &  Company,  Calgary,  Alta. 


The  Reynolds  Electric  Flasher  Manufacturing  Com- 
pany have  opened  a  branch  office  in  the  Electric  Building, 
San  Francisco,  which  will  be  in  charge  of  Mr.  Henry  F. 
Frosch.  This  office  will  serve  the  Pacific  coast,  and  ad- 
jacent  States. 


The  Niagara,  St,  Catharines  and  Toronto 
Railway  Company  Instai  an  Interrupter 
for  Code  Signalling 

In  railway  service  it  is  oflen  desirable  to  eliminate  the 
loss  of  time  occasioned  by  the  use  of  hand  generators.  On 
magneto  lines  where  a  large  number  of  messages  are  sent 
daily  this  is  an  important  feature  and  with  telephone  lines 
between  block-towers  the  quickest  possible  method  of  call- 
ing   is    demanded. 

The  interrupter  illustrated  herevvilli  is  designed  especi- 
•ally  for  this  class  of  work  and  was  first  adapted  for  use 
with  tower  systems.  With  small  lines  in  railway  yards, 
line  sidings,  etc.,  where  several   telephones  may  be  connect- 


Intei'i'upter,  cover  i-pnioved. 

cd  to  the  same  pair  of  wires,  it  has  also  proved  itself  of  the 
greatest  benefit.  It  is  not  limited,  however,  to  this  class 
of  service,  but  is  very  efticient  in  all  code  ringing  work, 
as  the  signals  due  to  the  sensitive  mechanism  can  be  made 
very  clear  and   distinct. 

lis  construction  is  the  simplest  possilde.  It  is  operat- 
ed by  means  of  a  key  or  push  button  which  closes  the  bat- 
tery circuit  containing  four  to  eight  dry  cells.  The  num- 
ber of  cells  depends  upon  the  number  of  bells  it  is  desired 
to  ring.  It  is  recommended  that  five  dry  cells  be  used, 
which  will  ring  efficiently  fourteen  1000-ohm  ringers  or  six- 
teen 2500-ohm  ringers  on  a  line  of  500  ohms  resistance. 
This  is  about  the  equivalent  of  a  .'iO-mile  metallic  circuit  of 
No.  12  B.  &  S.  copper  wire.  As  the  interrupter  operates 
only  when  the  battery  circuit  is  closed,  it  is  most  econom- 
ical in  current  consumption.  It  is  adjusted  so  that  it  re- 
sponds at  once  when  the  key  is  pressed  closing  the  battery 
circuit.  The  contact  points  are  platinum  and  the  mechan- 
ism is  practically  noiseless  and  sparkless.  Although  very 
sensitive,  it  is  built  in  a  substantial  manner,  which  insin-e^ 
long   service   and   low   maintenance. 

The  circuit  diagram  of  the  interrupter  is  shown  in  the 
second  figure,  and  from  this  the  method  of  working  can 
be  easily  understood.  As  the  alternate  patlis  for  the  bat- 
tery current  are  opened  and  closed  by  the  action  of  the 
two   cleclromagnets    the    current     is    anlomatically   reversed 


in  ilie  primary  o|  tliv  translornu-r  whose  secondary  is  con- 
iHcU'd  to  tile  line.  Condensers  are  connected  across  the 
make  and  break  contacts  to  prevent  sparking  at  these  points. 
The  interrupter  is  intended  to  be  mounted  normally  on  the 
wall  in  a  vertical  position  and  is  enclosed  in  an  oak  cabinet. 
The  inechanisiTi  is  mounted  upon  the  base  of  the  cabinet 
and  is  protected  by  a  hinged  cover.  This  cover  is  provided 
with  a  glass  window  through  which  the  operation  of  the 
mechanism  can  be  observed  when  the  cover  is  closed. 
When  the  cover  is  thrown  open,  all  the  mechanism  is  readily 
accessible  for  adjustment,  test  and  inspection.  It  is  be- 
lieved that  many  railroads  at  the  present  time  experiencing 
difficulties  with  magneto  systems  on  account  of  complicated 
codes  employed  and  the  consequent  time  needed  in  ringing 
these,  would  be  able  to  eliminate  much  of  this  difficulty  by 
the  use  of  such  an  interrupter.  The  apparatus  is  manufac- 
tured by  the  Northern  Electric  &  Manufacturing  Company, 
Montreal,  whose  railway  departinent  is  equipped  to  ad- 
vise any  road  whether  or  not  its  conditions  are  suitable  for 
the   use  of  such  an   instrument. 

A  few  weeks  ago  the  Niagara  St.  Catharines  &  Toronto 
Railway   Company   placed  an  order  for  one  of  these  instru- 
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nunls.  This  railway  is  an  example  of  the  possibilities  of 
the  telephone  in  train  despatching,  for  although  they  are 
still  using  the  magneto  system  they  were  able  last  year  to 
handle  something  like  4.000,000  passengers  ,iiul  40.000  cars 
of  freight.  Their  superintendent,  Mr.  W.  \\.  Robertson, 
states  ihal  this  would  Ik-  entirely  impossible  with  any 
other   system   of  li.Liiilliiig   their  service. 
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Long  Distance  Speaking  Without  Wires 

Consul  General  John  L.  Griffiths,  London,  England. 
writing  in  Daily  Consular  and  Trade  Reports,  says: 

"Experiments  have  been  conducted  for  some  time  past 
near  Chepstow  for  the  transmission  of  the  human  voice  over 
long  distances  with  the  aid  alone  of  the  natural  elements. 
The  inventor,  Mr.  Grindell  Matthews,  it  is  stated,  submit- 
ted his  discovery  recently  to  a  severe  test  in  the  presence 
of  a  number  of  experts.  He  was  placed  in  the  strong  room 
of  a  big  London  commercial  house  and  locked  in,  with  9 
inches  of  armor  steel.  9  inches  of  fire  brick,  and  6  feet  of 
concrete  between  him  and  the  outer  world.  By  means  of 
his  small  portable  apparatus  he  carried  on  a  conversation 
with  an  operator  in  another  room  on  the  farther  side  of  the 
building.  So  distinct  and  faithful  was  the  transmission  that 
the  experts  in  attendance  were  actually  able  to  hear  the  tick 
of  his  watch,  notwithstanding  the  almost  impenetrable  mass 
between  the  two  instruments. 

"The  inventor  contemplates  a  further  test  through  five 
miles  of  solid  rock  between  Chepstow  and  Tintern.  He  is 
engaged  in  long-distance  tests  in  connection  with  the  War 
Office,  and  on  September  9,  1911,  spoke  from  Beachley.  in 
Gloucestershire,  to  a  point  over  five  and  one-half  miles 
away  near  the  Severn  Tunnel  outlet  on  the  opposite  side  of 
the  river.  He  intends  to  carry  on  experiments  between 
Chepstow  and  Cardiff,  about  twenty-five  miles.  If  he  does 
this  successfully  he  is  to  go  to  Aldershot  to  conduct  some 
final  demonstrations  with  a  view  to  concluding  negotia- 
tions for  the  transfer  of  his  rights  in  the  United  Kingdom 
to  the  government." 


Personal 


Te'ephone  Notes 

Work  is  in  progress  installing  the  wires  of  the  gov- 
ernment telephone  system  in  Saskatoon  along  the  main 
streets    underground. 

The  Benson  Rural  Telephone  Company  has  been  incor- 
porated under  the  Province  of  Saskatchewan  Act.  Edward 
J.   Wright,   registrar. 

A  large  amount  of  underground  work  is  being  carried 
on  in  Edmonton  by  the  telephone  department  of  that  city. 
When  the  work  is  completed  they  will  have  about  two  miles 
of    underground    conduit. 

The  directors  of  the  Bell  Telephone  Company  have  in- 
creased the  paid  up  capital  from  .$12. ,500,000  to  $15,000,000. 
The  new  stock  will  lie  issued  at  par  to  the  shareholders  in 
the  proportion  of  one  new  share  to  every  five  of  old. 

The  government  is  said  to  have  completed  arrange- 
ments for  the  expenditure  of  $250,000  on  the  installation  of 
an  automatic  telephone  system  in  Saskatoon.  It  will  pro- 
vide at   the   outset   for   2,000   customers. 

A  new  directory  just  issued  at  Portage  la  Prairie  con- 
tains the  names  of  650  subscribers  within  the  city  limits, 
and  a  rural  list  of  550.  By  the  end  of  the  present  season 
about  1,700  new  rural  telephones  will  have  been  added 
throughout   the   province. 

The  Rural  Telephone  System  is  being  further  extended 
in  the  Camrose  district.  A  construction  gang  is  at  present 
working  south  from  Daysland  to  the  Hastings  Coulee 
country.  The  next  extension  will  be  north  of  Camrose  to 
Kingsman   and   Pretty   Hill,   a   distance  of  twenty   miles. 

The  agitation  against  the  P>.  C.  Telephone  Company, 
which  resulted  in  the  appointment  of  a  c<immittee  to  look 
into  the  question  of  the  installation  of  a  municipal  dupli- 
cate system  has  resulted  in  a  decision  to  approach  the  com- 
pany for  a  figure  at  which  they  will  sell  out  tlieir  business 
t>'  the  city. 


Mr.  L  W.  Smith,  Inrmerly  with  the  Randall  Tclci)hone 
Manulacturnig  Company  of  New  York  City,  has  joined  the 
sales  organization  of  the  Stromberg-Carlson  Telephone 
Manufacturing  Company's  Ontario  branch  office,  72  Vic- 
toria  street,   Toronto  Canada. 

Mr.  R.  J.  Hill,  for  the  past  eight  years  superintendent 
of  the  Central  Electric  and  Gas  Company's  plant,  the  private 
system  recently  taken  over  by  the  city  of  Portage  la  Prairie, 
has  now  been  appointed  superintendent  of  that  city's  light 
and   power   plant. 

Mr.  Parker  H.  Kemble,  general  sales  manager  of  the 
Toronto  Electric  Light  Company,  has  been  appointed  chair- 
man of  the  Canadian  Electrical  Association  Committee  on 
Kates  and  Contracts  and  also  chairman  of  the  committee  en 
Meetings  and  Papers  of  the  Toronto  section  of  the  A.  L 
E.   E. 

Mr.  James  W.  Moncur,  who  for  the  past  five  years  has 
been  connected  with  the  E.  T.  Wright  Company,  has  sev- 
ered his  connection  with  that  firm  and  has  accepted  the  niai;- 
agement  of  the  Montreal  branch  of  the  Canadian  Tungsten 
Lamp  Company.  Mr.  Moncur  retains  his  old  territory, 
from  Kingston  east  to  Halifax,  where  he  has  become  so 
familiar  a  land  mark. 

Mr.  W.  H.  Eisenbeis  for  many  years  connected  with  the 
Westinghouse  Electric  and  Manufacturing  Company  of  To-, 
ronto,  has  severed  his  connection  with  that  company  to  go 
into  business  for  himself  in  Pittsburg.  Mr.  Eisenbeis  wfTl 
long  be  remembered  by  engineers  in  and  around  Torontft- 
as  the  secretary  of  the  Toronto  branch  of  the  A.  I.  E.  E. 
to  which  he  gave  three  years  of  energetic  and  helpful  ser- 
vice, 

Mr.  W.  T.  Grose,  the  Montreal  manager  of  the  Can- 
adian Tungsten  Lamp  Company,  has  resigned  his  position 
as  eastern  representative,  on  account  of  ill  health.  Mr.  W. 
H.  Ginder.  tlie  president,  presented  Mr.  Grose,  on  behalf  of 
the  company,  with  a  handsome  piece  of  silverware,  suitablj' 
engraved,  as  a  token  of  the  company's  appreciation  of  his 
hard   work    during   the    past   three    years. 


Mr.  Gano  Dunn  Joins  J.  G.  White  &  Co. 

Mr.  Gano  Dunn  has  just  returned  from  abroad,  where, 
as  a  representative  of  the  United  States  Government,  and 
as  president  of  the  American  Institute  of  Electrical  Engin- 
eers, he  has  been  attending  the  International  Electrical  Con- 
gress at  Turin  and  the  meeting  of  the  International  Electro- 
technical  Commission,  the  body  that  has  been  organized  to 
bring  about  international  uniformity  of  standards  and  prac- 
tice in  the  electrical  industry.  Mr.  Dunn,  who  for  many 
years  was  first  vice-president  and  chief  engineer  of  the 
Crocker-Wheeler  Company,  and  is  a  past  president  of  the 
Xew  York  Electrical  Society,  has  been  elected  a  director 
and    vice-president    of   J.    G.    White    &   Company. 


The  Canadian  l-"airbanks  Company,  Limited,  lias  lieen 
authorized  to  change  its  corporate  name  to  the  Canadian 
Fairbanks-Morse  Company.  Limited,  it  having  acquired  the 
entire  capital  stock  of  the  latter  concern.  The  capital  is 
increased  from  $900,000  to  $2,(100.000.  .  The  above  changes 
have  evolved  from  a  greatly  increased  business,  tlie  fur- 
ther development  of  which  will  now  be  much  facilitated. 
The  officers  of  the  Canadian  h'airbanks-Morse  Company. 
Limited,  are  Henry  J.  Fuller,  president:  Thos.  McMillan 
and  T.  C".  Brooks,  vice-presidents;  E.  R.  Whitehead,  treas- 
urer. 
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The   Canadian  Tungsten   Lamp   Co.     A   Short 

Description  of  their  Splendidly 

Equipped  Factory 

In  Feliruary  last,  in  response  to  inquiries  from  our  sub- 
scribers, we  obtained  permission  from  the  Canadian  Tung- 
sten Lamp  Company,  of  Hamilton,  to  describe  their  lab- 
oratory, which  had  been  recently  opened  in  connection 
with  the  manufacture  of  tungsten  lamps.  It  having,  how- 
ever, since  been  stated  on  several  occasions  that  this  com- 
pany are  not  manufacturing  any  tungsten  lamps  in  Ham- 
ilton, we  thought  it  would  be  of  interest  to  our  readers  if 
we  could  give  them  a  description  of  this  splendidly  equipped 
factory  and  their  mode  of  manufacturing  their  "KoUoid- 
VVolfram"   tungsten   lamp. 

Entering  the  factory,  on  the  ground  floor  we  pass  the 
laboratory,  which  we  have  already  described,  and  enter  the 
grinding  room.  Here,  the  tungsten  oxide,  mixed  with  cer- 
tain proportions  of  zinc,  is  placed  in  Krupp  iron  drums 
and  ground  until  the  metal  is  sufficiently  fine  to  pass  in- 
spection— the  grinding  taking  about  1,000  hours,  and  the 
mixture  being  sifted  fifty  times  through  a  mesh  of  47,000  to 
the  square  inch.  After  going  through  many  chemical  and 
other  processes,  the  tungsten  is  reduced  to  metal  in  an 
amorphous  state  and  brought  into  the  kneading  room  where 


Section  of  Pumjiiiig  Dept. — Canadian  Tungsten  Factory 

skilled  workmen  knead  the  tungsten  until  it  is  the  right 
consistency  for  squirting  or  drawing.  The  kneading  is 
done  in  a  glass  case  so  that  there  shall  be  no  possibility  of 
any  dust  or  impurities  entering  same.  The  paste  is  then 
either  placed  in  brass  cylinders  to  be  squirted  under  heavy 
pressure  through  diamond  dyes  or  else  is  taken  to  the 
swageing  and  drawing  room.  This  is  a  large  room  nearly 
100  feet  in  length.  Here  the  tungsten  is  worked  and  drawn 
under  great  pressure  and  immense  heat  (approximately  two 
thousand  degrees  F.)  resulting  in  the  pure  drawn  wire 
tungsten  filaments  known  to  comnu-rce.  'I'he  filaments  are 
then  taken  into  the  treating  room,  where  every  alloy  and 
impurity  is  destroyed  before  the  filament  is  mounted  on  the 
supports.  P.cfore  leaving  this  room,  every  filament  is  test- 
ed as  to  its  capacity  to  withstand  extreme  heat  and  excess- 
ive strain.  The  filaments  are  then  brought  up  to  the  weigh- 
ing room,  where  every  filament  is  weighed,  measured  and 
sorted  so  as  to  insure  absolute  uniformity  in  wattage  anrl 
voltage.  Many  of  the  filaments  are  so  fine  that  it  takes 
three  or  four  to  balance  a  hair  from  a  man's  head.  The 
filaments  arc  then  sent  into  the  mounting  room.     Mounting 


the  lilaments  is  a  very  delicate  operation,  reiiuiring  the  care 
of  only  the  most  skillful  of  operators,  not  only  on  account  of 
the  fragility  of  the  filaments,  but  because  of  their  fineness. 
Having  been  mounted  they  are  then  taken  into  the  fusing 
room,  where  the  filaments,  by  a  patented  device,  are  fused 
to  the  supports,  the  filaments  being  practically  welded  into 
one  piece  with   the   supports. 

The    mounting    of    the    filaments    requires    s])ccial    care; 


Portion  of  Glass  Kooni — Canadian  Tungsten  l''actory 

the  first  operation  with  the  glass  is  the  forming  of  the 
stems  and  leading-in  wires.  This  is  done  by  four  opera- 
tions practically  at  once,  the  leading-in  wire  with  platinum 
connections  being  welded  into  the  glass  and  the  glass  an- 
chor added.  The  next  operation  is  the  making  of  the  vari- 
ous buttons  on  the  glass  supports  and  adding  to  the  sup- 
port the  hollow  cane  tube  which  is  a  portion  of  a  patented 
device  for  adjusting  the  tension  on  the  filaments.  The  fila- 
ments, after  being  mounted  and  welded,  are  taken  to  the 
sealing    machine,    which    automatically    seals    two    lamps    at 


Finishing  Room — Canadian  Tungsten  l''artory 

a  lime  (any  size  lamps  from  3  watts  to  l.Odd  vv;\tls').  ;\l- 
lached  tn  this  machine  is  an  annealer  for  cooling  the  im- 
mense seals  on  the  large  bulbs  used  for  the  higher  wattage 
l.Linps,    ihus   preventing   the   glass    cracking  or   breaking. 

Tile  exhausting  department,  where  both  carbon  and 
tungsten  lamps  are  pumped,  is  a  spacious  room,  being  150 
feet    liiMg    by    50    feet    wide.      On    one    side    are    the    carbon 
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pumps,  familiar  to  most  of  our  readers,  having  a  capacity 
of  about  15,000  lamps  per  day.  On  the  other  side  are  the 
tungsten  pimips.  On  each  tungsten  bench,  in  addition  to 
the  devices  for  absorbing  all  gases  and  moisture  there  are 
two  vacuum  pumps.  The  linishing  vacuum  is  made  on  a 
mercury  pump,  the  lamps  leaving  the  pumps  at  a  vacuum 
of  .00001  mm.  of  mercury— this  high  vacuum  ensuring  long 
life  and  greatly  minimizing  any  liability  of  blackening.  The 
lamps  are  then  taken  into  the  finishing  room,  supplied  along 
one  side  with  photometers  for  accurately  grading  the 
lamps.  Down  the  centre  of  the  room  are  the  latest  form  of 
capping  machines,  with  many  special  features  peculiar  to 
this  factory,  ensuring  that  every  base  is  put  on  firmly  and 
in  perfect  alignment.  On  the  other  side  of  the  room  are  the 
various  finishing  operations,  soldering,  labelling,  cleaning 
and  wrapping— an  inspector  being  in  charge  of  each  opera- 
tion. 

Not  the  least  interesting  portion  of  this  establishment 
is  the  stock  room,  all  the  lamps  being  ranged  up  in  military 
precision  so  that  the  foreman  can  tell  at  a  glance  not  only 
every  kind  of  lamp  he  may  have  in  stock,  but  also  the  exact 
quantity  of  each,  and  this,  although  several  hundred  thous- 
and lamps  are  always  on  hand.  One  thing  particularly  no- 
ticeable is  the  liberal  accommodation  provid(;-d  after  each 
operation  for  an  inspecting  department— an  exceptionally 
large  number  of  the  staff  seemingly  being  employed  solely 
for  this   purpose. 

The  officials  of  the  company  are  pleased  at  all  times  to 
show  any  of  their  customers  through  their  plant,  reserving 
practically  only  one  process,  being  rightfully  proud  of  its 
complete  and  handsome  equipment.  We  are  indebted  for 
this  article  to  the  courtesy  of  Mr.  Harry  Crerar,  the  elec- 
trical superintendent;  to  Mr.  Wayringer,  who  is  considered 
one  of  the  best  posted  tungsten  lamp  makers,  and  to  Mr. 
Smith,  the   foreman   of  the  glass-room. 


port  was  received.  This  would  seem  to  be  an  improve- 
ment over  the  plan  whereby  the  policeman  reports  by 
merely  pulling  a  hook  which  rings  in  the  number  of  his 
box,  or  where  he  just  telephones  in  from  the  most  con- 
venient, available  phone.  By  the  first  system  there  is  no 
check   on    the    policeman,    for    anyone    can    ring   in    his    box 


Police  Telegraph  System   for  Westmount 

The  police  signal  system  by  which  constables  in  all 
parts  of  the  city  can  be  kept  in  close  touch  with  police 
headquarters  every  moment  of  the  day  and  night  is  be- 
ing adopted  by  many  of  the  larger  cities  in  Canada.  To- 
ronto, Edmonton,  Vancouver  and  Victoria  have  installed 
such  systems  of  police  telegraphs  and  only  just  recently 
the    city    of    Westmount    has    decided    to    follow    the    same 


course.      Incidentally    it   might    be    .said   that    Westmount    i.. 
the   first   city  east  of  Toronto   to  adopt  this   system. 

With  the  police  patrol  telegraph  system  as  installed 
in  Westmount  the  officer  on  the  beat  must  report  in  per- 
son and  his  report  is  automatically  registered  on  a  tape  at 
headquarters   which   shows   the   exact   time   at   which    the   re- 


fer him;  by  the  second  method  he  must  of  course  report 
personally,  but  should  the  question  ever  arise  later  as  to 
whether  or  not  he  has  reported,  it  is  a  case  of  the  police- 
man's word  against  that^  of  the  desk  sergeant. 

This  system  enables"  the  chief  of  police  to  get  into  al- 
most instantaneous  touch  with  any  or  all  of  his  men  that 
are  out  on  the  beat.  This  is  done  by  means  of  the  signal 
boxes  which  are  fitted  with  red  or  green  light,  bell  and  tele- 
phone. When  the  desk  sergeant  desires  to  communicate 
with  any  or  all  of  his  men,  he  operates  a  switch  on  his 
desk  which  turns  on  the  light  and  rings  a  goTig.  either 
on  one  bell  to  call  the  individual  policeman  on  that  beat, 
or  on  bells  over  as  wide  an  area  as  it  may  be  desired  to  call 
the  patrolmen.  The  attention  of  the  officer  on:  the  beat 
is  at  once  attracted;  he  opens  his  box  with  a  spfeciarkey, 
answers   the  telephone  call   and  receives  his  instructions. 

Thus  the  officer  in  charge  of  the  station  is  at  ^once  able 
to  draw  all  the  men  distributed  over  a  wide  area  and  con- 
centrate them  in  case  of  fire,  burglary  or  for  any  other 
emergency  that  may  arise.  The  whole  police  force  can  be 
mobilized  at  any  particular  point  just  as  rapidly  as  it  is 
possible  for  them  to   get  there. 

Another  feature  is  the  patrol  wagon  call.  A  conver- 
sation with  headquarters  is  not  necessary  in  order  to  call 
the  wagon.  The  officer  himself  inserts  his  key  in  the 
"wagon"  keyhole  and  gives  it  a  turn.  This  registers  the 
wagon  call  and  box  number  at  headquarters  and  also  gives 
an  audible  signal.  Simultaneously  the  call  goes  to  the 
patrol  barns  showing  the  box  where  the  wagon  is  required. 
The  Westmount  installation  was  made  by  the  North- 
ern Electric  &  Manufacturing  Company.  It  is  claimed  that 
the  system  is  an  economical  one  inasmuch  as  it  saves  the 
upkeep  of  a  reserve  police  force.  The  functions  of  a  police 
department  are  for  the  protection  of  life,  liberty  and  pro- 
perty for  the  preservation  of  peace  and  the  regulation  and 
enforcement  of  law  and  order.  It  follows  therefore  that 
in  the  proper  adminstration  of  a  Police  Department  it  is 
absolutely  essential  to  have  a  system  that  will  enable  officers 
and  citizens  to  send  news  of  trouble  quickly  to  police  head- 
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(luarters  aiul  a  system  that  will  enable  lieadc|uarlers  to  take 
prompt  steps  to  remedy  tliat  trouble.  The  Westmount 
system  apparently  meets  these  rc<|uireiiu-nts  in  a  highly 
satisfactory   way. 


The  Two-rate  System  of  Charging 

r.y  iMiu-st  E.  Sharp,  .\.M,  I  .L'",.  Iv 
In  my  wanderings  through  Canada  I  have  not  seen 
the  two-rate  system  in  operation  and  have  not  found  it  to 
I'ave  had  much  attention  from  electric  supply  men.  1 
think  therefore  that  some  notes  on  this  system  regarding 
its  uses  in  England  and  in  fact  Europe  generally  may  be 
of  interest.  The  two-rate  system  presents  certain  features 
which  I  think  makes  it  a  cosmopolitan  system.  This  opin- 
ion is  borne  out  liy  the  fact  that  to  my  own  knowledge  it 
is  in  use,  not  only  in  Europe,  Init  also  in  Australia,  China. 
Japan.    India,   and   South   Africa. 

The  idea  of  the  two-rate  system  is  to  build  up  a  good 
load  factor  by  providing  a  means  of  encouraging  the  use 
of  current  during  the  off-peak  hours  of  the  day  and  dis- 
couraging its  use  during  the  peak.  A  maximum  demand 
system  fails  in  this  latter  feature  and  does  not  even  pro- 
perly meet  the  former  condition  as  it  discourages  the  in- 
stallation of  any  but  the  absolutely  necessary  numlicr 
of  lamps,   househould   appliances.   &c. 

With  the  two-rate  system  as  will  be  seen  from  the  ac- 
companying illustration.  Fig.  1.  a  meter- is  fitted  with  the 
two  sets  of  dials  on  which  the  off-peak  consumption  is  sep- 
arately   registered    from    the    peak    load.        The      former    is 
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charged  for  at  a  very  low  rate  while  the  latter  is  charged 
for  at  from  four  to  six  times  the  low  rate,  depending  on 
local  circumstances.  The  effect  of  such  a  system  of  ]i((ping 
down  the  peak  is  wonderfully  satisfactory  .ind  in  \iiy 
many  towns  has  put  off  an  extension  of  tin-  pl.ini  for 
years,  while  in  the  meantime  it  has  imiiroved  the  power  fac- 
tor  materially   and   increased   the   output    to   such   an   extent 


as   to  very  materially  lower  the  costs  of  generation. 

The  high-rate  period  is  usually  about  two  hours,  but 
this  depends  on  the  locality.  The  actual  time  during 
which  it  applies  will  of  course  vary  with  the  time  of  year, 
so  as  t(]  follow  the  seasons'  alterations  in  peak  time. 
In  many  l(jcalities  too  it  may  be  advisable  to  differentiate 
between  week  days  and  Sundays.  As  regards  the  instru- 
ments used  for  this  work,  I  have  not  seen  any  two-rate 
meters  with  iloul)le-(lials  in  .America  but  have  seen  instru- 
ments in  which  a  resistance  is  inserted  in  the  pressure  cir- 
cuit during  the  day  to  cause  the  meter  to  run  slower.  We 
used  to  have  this  method  in  England  some  years  back 
but  it  is  very  objectionable.  A  meter  cannot  be  slowed 
down    to    one-fourlli    it',    normal    rate    without    seriously    af- 


fecting its  starting  current  and  accuracy,  while  the  fact 
that  an  interference  of  some  sort  is  taking  place  with  the 
accuracy    makes    the    customer    feel    uneasy. 

On  the  other  hand,  the  advantages  of  the  nietliud  il- 
lustrated of  using  two  sets  of  dials  are  almost  too  obvious 
to  need  mention.  In  such  an  arrangement  the  changeover 
from  one  set  of  dials  to  another  is  effected  by  a  solenoid, 
I  lie  coil  of  which  is  connected  across  the  mains  and  opened 
,111(1  closed  by  a  time  switch.  This  time  switch  was  for 
years  the  bugbear  of  the  two-rate  system,  but  with  a  real- 
ization on  the  part  of  the  manufacturer  that  a  cheap  clock  was 
no  good  for  this  work  and  that  the  switchgcar  must  be  of 
the  simplest  description,  this  difficulty  has  vanished.  The 
great  improvement  that  has  been  effected  is  shown  by 
the  fact  that  the  British  Hoard  of  Trade  has  oflicially  ap- 
l)roved  a  swiuh  fnr  llii-.  work.  ;ifter  refusing  for  years  to 
consider  any  of  llie  instruments  on  the  market.  Such  an 
instninuMil  i>  shown  in  l'"ig.  a.  .\s  a  clock  must  In-  used 
ih.il  runs  a  long  time  on  one  winding  it  is  necessary  to 
take  special  pri'caulions  to  ensure  accurate  running,  as  the 
one  minute  erripr  per  d.iy  wliicli  would  lie  near  enough  in 
an  ordin;iry  house  clock,  becoiiies  serious  at  the  end  of  six 
weeks   running   on  a   time  switch   chick. 
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Trade  Publications 

Rotary  Converters,— docriiuivi;  IcatLct  nf  llic  W'csting- 
ln)iise    rotary    converters    for   railway    service. 

Engineering  Notes. — N'o.  2.  volume  1,  a  small  engineer- 
ing magazine  inilili>lied  by  and  in  the  interests  of  Richard 
Klingcr    &    Co.,    engineers.    London.    E.C. 

Canada  Foundry  Co. — Bulletin  No.  38,  issued  by  the 
Gas  Engine  Department  of  the  Canada  Foundry  Company, 
Limited.  Toronto.  descriptive  of  their  Premier  gas  en- 
gines. 

The  Canadian  General  Electric  Company, — Trade  letter 
No.  12,  drawing  attention  to  their  message  vibrator,  and 
twin  glower  radiator.  Condulet  talk  series  2,  No.  3.  Also 
pamphlet  "Progress,"  describing  the   G.   E.   receptacles. 

Save  the  Eyes. — A  booklet  issued  by  the  National  X- 
Ray  Reilector  Company  describing  a  number  of  installa- 
tions in  which  the  indirect  scheme  of  illumination  has  been 
worked    out    with    very    satisfactory    results. 

A-B  Publications — including  catalogue  100,  describing 
the  AcLims-Eagnall  regenerator  flame  lamps,  also  a  small 
envelope  stuffer  applying  to  the  same  sulijcct,  and  another 
envelope   stuffer  on  ABolites. 

Portable  Tools — Bulletin  No.  22,  issued  by  the  Van 
Dorn  &  Dutton  Company.  Cleveland,  through  their  agent. 
A.  R.  Oborne.  Continental  Life  Building.  Toronto,  describ- 
ing their  hard  service,  portable,  electrically  operated  drills 
and   reamers. 

Hotpoint. — Booklet  isssued  by  Dawson  &  Co..  56  Al- 
bert street,  Winnipeg.  Canadian  agents  for  the  Pacific  Elec- 
tric Heating  Companj-,  Ontario,  California,  descriptive  of 
"hotpoint"  apparatus,  including  the  usual  household  ap- 
pliances. 

Rylander  &  Rudolphs — A  booklet  devoted  to  a  descrip- 
tion of  wet  and  dry  cells,  carbon  brushes,  and  other  carbon 
products,  manufactured  by  the  Rylander  &  Rudolphs  Fab- 
riks  Altiebolag.  of  Sweden,  issued  through  their  British 
agents.   James    McMillan   &    Company.    London,   W.C. 

Telephone  Publication — .\  booklet  issued  by  the  Kel- 
logg Switchboard  &  Supply  Company,  explaining  in  a  non- 
technical way  a  number  of  things  about  telephones  in 
which  the  average  subscriber  is  interested,  but  about  which 
he   is   apt   to   be   ignorant. 

Efficient  Gas  Power, — Advance  bulletin  No.  22  issued 
by  the  Elyria  Gas  Power  Company,  of  Elyria,  Ohio,  de- 
scriptive of  their  "Little  Big  Engine."  The  bulletin  con- 
tains a  number  of  helpful  facts  about  gas  engine  practice. 
Well  illustrated. 

Industrial  Schools. — Circular  No.  27,  issued  by  the 
Legislative  Assembly  of  Ontario,  containing  regulations 
for  the  establishnient  and  organization  of  general,  special 
and  co-operative  Industrial'  Schools,  for  both  evening  and 
day  classes,  throughout  the  province. 

High  Efficiency  Transformers — Catalogue  issued  by  the 
Canadian  Moloney  Electric  Company.  Windsor,  descriptive 
of  their  type  H.  E.  transformers.  The  booklet  is  particu- 
larly w-ell  illustrated,  and  contains  valuable  information  in 
connection  with  the  wiring  up  and  operation  of  transform- 
ers   in    general. 

Crouse-Hinds  Catalogues. —  Bulletin  No.  12  devoted  to 
the  .\djustarod  an  all-in-one  metal  e<|uipment  for  "dead 
man"  anchors;  bulletin  No.  ](>  for  Imperial  Luminous  Head- 
lights with  long  burning  electros  for  interurban  and  marine 
service,  and  bulletin  No.  56  for  Incandescent  Head-lights 
for   use   on   traction   lines   and   in   mines. 

Local  Battery  Telephones, — Bulletin  No.  1002  issued  by 
the  Slrombcrg-Carlson  Telephone  Manufacturing  Co.,  from 
iheir   (Jntario   branch   office   at   72    V'ictoria   street,   Toronto. 


The  bulletin  describes  the  latest  and  most  improved  types 
of  magneto  and  local  battery  telephones.  It  is  unusually 
well  and  clearly  illustrated  and  aside  from  the  general  in- 
formation contained  should  be  found  specially  helpful  to 
men   engaged   in    locating   and   repairing   telephone    troubles. 

Allis-Chalmers  Publications,— The  Power  and  Electrical 
Department  of  the  .\lli>  Chalmers  Co..  of  Milwaukee  have 
just  issued  a  number  of  bulletins  as  follows: — No.  1083, 
direct-current  motors  and  generators  type  "K;"  No.  1082. 
engine  driven  direct-current  generators  types  "I"  and  'TW;" 
No.  1078,  alternating  current  generators;  No.  1074,  direct- 
current  motors  and  generators  types  "H"  and  "HI;"  No. 
1068,  direct-connected  Corliss  engine;  No.  1070,  Barometric 
Condensers  type  "B;"  No.  1519,  electric  condensers  type 
"AM." 

Bell-Ringing  Transformers. — Bulletin  No.  7  issued  by 
Victor    Electric    Cinii'any.    of    Chicago,    descriptive    of   their 


bell-ringing  transformers  which  reduce  the  pressure  from 
110  volts  down  to  either  16,  10  or  6  volts.  A  cut  of  one  of 
the   Victor  transformers  is   shown   herewith. 


The  Westinghouse  Electric  and  Manufacturing  Com- 
pany have  just  issued  the  first  edition  of  a  small  monthly 
publication  entitled  "Small  Motors,"  which  is  devoted  to 
forming  a  co-operative  bond  between  the  manufacturer  and 
the  dealer  in  small  electric  motors  for  general  household, 
store,  and  office  work.  The  publication  is  devoted  to  prac- 
tical applications  of  small  motors,  showing  views  of  motors 
in  actual  service,  such  as  operating  ice  cream  freezers,  small 
lathes,  washing  machines,  grinding  wheels,  and  numerous 
other  household  devices.  An  interesting  application  of  the 
small  motor  for  the  household  is  its  use  as  an  auxiliary  to 
the  furnace,  assisting  the  heating  and  ventilating  of  same. 
By  means  of  a  blower  attachment  the  motor  may  be  used 
to  increase  the  draft,  to  increase  the  distribution  of  heated 
air  by  drawing  it  from  the  pipes  and  forcing  it  into  the  room, 
ventilating  a  steam-heated  room  and  in  numerous  other 
ways  to  assist  in  the  heating  and  ventilation  of  the  home. 
-Advice  as  to  installation,  operation,  and  care  of  the  motors 
is   given   in   short  practical   talks. 


.A  vigorous  campaign  for  a  more  extended  use  of  elec- 
trical household  appliances  has  been  inaugurated  in  Win- 
nipeg by  the  Winnipeg  Electric  Railway  Company.  There 
are  now  a  numl)er  of  the  larger  Simplex  stoves  in  use,  and 
a  rapidly  increasing  number  of  irons,  vacuum  cleaners,  n..«st- 
ers  and  other  small  appliances  in  use.  The  rate  of  five 
cents  per  kw.  h.  less  10  per  cent,  which  the  company  is 
quoting  for  this  service  places  electric  current  in  active  com- 
petition  with   gas   for   cooking  and   lighting  purposes. 


Outdoor  Type  Oil  Circuit-Breakers 
Companies  distributing  electric  energy  over  long  trans- 
mission lines  are  often  anxious  to  take  on  business  along 
these  routes,  but  the  volume  is  usually  so  small  that  the 
consequent  revenue  does  not  begin  to  justify  the  erection 
of  a  sub-station  with  its  attendant  expense.  The  advent. 
however,  of  outdoor  type  apparatus  into  the  field  has  gone 
a  great  way  towards  solving  the  problem.  By  its  use,  the 
distributing  company  may  often  acquire  attractive  business 
in  small  quantities  at  a  reasonable  outlay.  One  of  the 
most  important  pieces  of  apparatus  to  be  considered  in 
such  an  installation  is  the  oil-switcli  or  circuit-breaker  for 
the  control  of  the  feeder  circuits.  Appreciating  the  demand 
for  a  simple  and  reliable  outdoor  type  oil  circuit-breaker 
for  moderate  capacities  and  voltages,  the  Westinghouse 
Electric  &  Manufacturing  Company  has  placed  on  the  mar- 
ket a  modification  of  the  type  B  breaker  which  has  been 
successfully  used  as  an  indoor  type  for  some  years.  This 
breaker  has  a  separate  tank  for  each  pole,  the  tanks  being 
made  of  welded  seam  boiler  iron  with  an  insulating  lining, 
thus  permitting  an  easy  inspection  of  the  contacts.  The 
breakers  are  made  either  automatic  or  non-automatic  in  the 
tripping  operation.  The  automatic  tripping  is  effected  by 
the  use  of  current  transformers  located  as  an  integral  part 
of  the  circuit  breaker,  one  transformer  for  a  two-pole  break- 
er, three  for  a  three-pole  breaker,  and  two  for  a  four-pole 
breaker.  The  breaker  is  full  automatic  in  its  action,  that 
is,  cannot  be  held  in  closed  position  while  a  continued  over- 
load or  short  circuit  exists  on  the  line.  The  outdoor  hand 
operated  type  breaker  is  shown  in  the  accompanying  illus- 
trations. It  is  entirely  self-contained,  mounted  on  a  sub- 
stantial cast  iron  frame  that  can  be  set  in  any  location  and 
requires  no  foundation,  bed  plate,  or  base. 

The  fact  that  each  pole  is  enclosed  in  a  separate  tank 
renders  the  inspection  of  the  contact  mechanism  a  very  easy 
matter.  The  overload  current  transformers  are  mounted 
within    the    enclosing    case    of   the    breaker    being    thus    pro- 


tected from  the  weather  and  accidental  contact  with  the 
operator.  The  leads  from  these  transformers  pass  directly 
to  the  trip  coils  of  the  breaker  which  are  also  enclosed  in 
the  housing.  Insulated  leads  are  brought  out  through 
heavy  corrugated  porcelain  bushings,  as  shown.  .Sight 
gauges  are  supplied  on  each  coil  tank  for  determining  the 
height  of  the  oil,  and  the  tank  is  filled  with  the  oil  through 
a  plug  located  just  above   the  sight  gauge.     In   the   end   of 


the  housing  is  a  hinged  cast  iron  door  fastened  by  means 
of  a  bolt  and  winged  nut  which  permits  ready  access  to  the 
calibration  mechanism.  Leads  for  indicating  lamps  that 
show  the  position  of  the  contacts  are  brought  out  on  the 
under  side  of  the  case  and  may  be  carried  to  any  convenient 
location  for  the  lamps.  A  vent  pipe  with  a  double  opening 
is  attached  to  the  top  of  the  weather  proof  housing  to  per- 
mit the  escape  of  gases  arising  at  the  time  of  the  operation 
of  the  breaker  under  load.  The  housing  is  so  constructed 
that  it  can  easily  be  removed,  permitting  a  ready  inspection 
of  all  parts  of  the  breaker;  when  assembled  it  forms  an  en- 
tirely waterproof  compartment.  All  live  metallic  parts  in- 
side the  case  are  well  insulated  and  any  danger  of  flashing 
from    them   to   the   case   is   eliminated. 

The  type  B  breaker,  due  to  its  rugged  construction  and 
ample  proportions,  is  adapted  to  the  control  of  circuits  of 
moderate  capacity  and  voltage  in  outdoor  installations.  In 
the  number  of  installations  where  it  has  been  used  it  is 
said  to  have  successfully  met  the  most  severe  conditions. 
It  may  well  be  claimed  that  the  introduction  of  this  outdoor 
apparatus  marks  the  beginning  of  an  important  develop- 
ment in  the  sale  of  electrical  energy,  furnishing  as  it  does, 
a  means  of  supplying  many  small  communities,  and  even 
individual  consumers  from  transmission  lines  where  the 
amount  of  revenue  to  be  derived  absolutely  precludes  the 
idea  of  a  sub-station  with  its  attendant  expense. 


The  Atlas  Crude-Oil  Engine 

The  Atlas  Engine  W'orks  of  Indianapolis  have  issued 
a  comprehensive  bulletin  describing  the  construction,  oper- 
ation, advantages,  etc.,  of  their  crude-oil  engines.  Compar- 
isons are  made  with  steam  power  plants  and  with  producer 
plants  as  to  comparative  fuel  costs,  operative  costs,  costs  of 
installation  &c.  Attention  is  drawn  to  the  mechanical  effi- 
ciency of  the  crude-oil  engine  and  its  economy  on  light  load, 
the  efficiency  being  almost  as  great  on  quarter  load  as  on 
full  load.  Attention  is  also  drawn  to  the  fact  that  the 
fuel-oil  used  is  very  cheap,  that  at  the  present  time  there 
is  no  other  use  for  this  oil  which  is  a  by-product  in  the 
manufacture  of  the  better  classes  of  oil,  and  that  therefore, 
there  is   not  much   chance   of  an   increase   in  price. 

The  Atlas  crude-oil  engines  are  of  the  Diesel  type  but 
differ  from  other  types  of  oil  or  gas  engine  in  that  the 
ignition  is  by  compression.  There  is  no  times,  magneto, 
hot  plate  or  other  ignition  device  required,  nor  does  it  re- 
quire a  heater,  vaporizer,  carburetur  or  fuel  mixer  either 
to  start  or  operate  the  engine.  Pure  air  only  is  drawn  into 
the  cylinder  on  the  first  stroke.  The  secon.d  stroke  com- 
presses this  air  in  a  small  space  between  the  piston  and 
the  cylinder  head  to  500  lbs.  pressure  producing  a  tem- 
perature of  1,000°  F.  During  the  third  stroke  a  jet  of  oil 
is  sprayed  into  the  cylinder  thoroughly  mixed  with  air  at 
about  900  lbs.  pressure.  This  is  introduced  gradually 
through  a  small  nozzle  at  such  a  rate  that  the  temperature 
and  pressure  during  the  combustion  period  remain  practic- 
ally   constant. 

In  other  types  of  oil  or  gas  engine  a  more  or  less 
complete  mixture  of  gas  or  fuel  vapor  with  air  is  ignited 
and  the  flame  spreads  through  the  entire  mass  almost  in- 
stantaneously, giving  a  sudden  rise  of  i)ressure  and  tem- 
perature which  causes  an  explosion.  In  the  Atlas  engine 
there    is    no    explosion,    but    dimply    ;i    burning    of    the    gas. 
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The  pressure  and  temperature  in  the  cylinder  never  rises 
appreciably  above  that  due  to  the  compression  of  the  air  ni 
the  second  stroke.  It  follows  that  the  engine  operates 
easily   and   without   shock. 

The  fourth  stroke  clears  the  cylinder  of  the  unburnt 
gases  preparatory  to  the  next   four   stroke   cycle. 

That  the  speed  can  be  controlled  very  closely  and  that 
the  variation  in  speed  under  changing  load  conditions  is 
very  small  is  showed  by  recent  tests  conducted  by  Mr. 
Sargent,  consulting  engineer,  which  showed  the  following 
variations:  10  per  cent,  overload  to  90  per  cent.  load. 
.9  of  a  revolution;  10  per  cent,  overload  to  58  per  cent,  load, 
2.1  revolutions;  10  per  cent,  overload  to  25  per  cent.  load. 
3.7  revolutions;  this  latter  is  equivalent  to  only  2.11  per 
cent. 


materials — a  means  that  will  save  time  and  money.  The 
industrial  railway  in  its  present  high  development  makes 
possible  a  big  reduction  in  the  amount  of  labor  needed  in 
sucli    handling. 


A    Steel   Mill's   Electric    Railway 

The  quick  and  economical  transpmtation  of  material 
has  long  been  a  serious  problem  in  many  steel  plants.  The 
managers  of  the  mills  of  the  Superior  Steel  Company  in 
Carnegie,  Pa.,  have  most  efficiently  solved  this  problem, 
and  have  recently  completed  the  installation  of  a  new  sys- 
tem of  transporting  their  steel  and  raw  materials  from  one 
building  to  another  and  around  the  mills.  Formerly  this 
was,  done  by  mej\ns  of  the  time  honored  trucks  run  over 
steel  plates  laid  on  the  floors  about  the  mills  and  hauled 
by  men.  To-day„,they  have  in  successful  operation  a  com- 
plete industrial  TFjilway  system,  including  electric  locomo- 
tives, cars,  tracks,  switches,  etc.,  enabling  them  to  quickly 
and  easily  haul  materials  to  all  parts  of  their  plant. 

This  entire  equipment  was  furnished  by  the  Orenstem- 
Arthur  Koppel,  Company  of  Pittsburg,  and  was  built  in 
their  own  plant  dt  Koppel,  Pa.  The  electric  locomotives 
shown,  in  the  accompanying  illustration,  a  view  of  the 
equipm^(;nt  in  the  Superior  Steel  Company  plant,  are  op- 
erated ^by  an  overhead  trolley,  and  are  easily  handled  by 
one  man.  By  the  old  method  of  hauling  it  required  several 
men  to  handle  each  truck— to-day  one  man  operates  a  whole 
train.     The  Steel  Company  think  so  well  of  their  equipment 


A  New  Pole-Preserving  Machine 

The  treatment  of  poles  with  preservative  oils  is  receiv- 
ing increasing  attention  by  pole  dealers  and  municipalities 
at  the  present  time.  On  this  account  a  new  method  of  ap- 
plying the  preservative  will  be  interesting  to  cedar  pole  men. 
It  is  a  recognized  fact  that  the  point  in  the  pole  which 
causes  the  most  trouble  owing  to  decay  is  just  at  the 
ground  line  and  the  new  method  concentrates  its  oil  treat- 
ment for  a  distance  of  18  inches  above  and  below  the  sur- 
face  line   of   the   earth. 

An  idea  of  the  machine  may  be  obtained  from  the  ac- 
companying illustration.  The  main  parts  of  the  machine  are 
a    steam    boiler,   air    compressor   and   storage   tank,   a   closed 


Electrib  Haulage  in  Superior  Steel  Plant 

that  they  have  just  recently  ordered  twenty-four  addi- 
tional cars.  These  will  soon  be  delivered  and  will  give 
ample   facilities   for   handling  all   their   products. 

The  managers  of  manufacturing  plants  are  rapidly  be- 
coming aware  of  the  fact  that  it  is  often  possible  to  effect 
remarkable  economy  in  their  establishments  by  means  of 
a  modern  system  of  transporting  their  materials.  Even 
many  of  the'  srtialler  plants  are  finding  in  the  industrial 
railway    a    more  'ready    and    convenient    means    of    handling 


oil  tank  containing  steam  coils  for  heating  the  preserving 
oil  and  an  air-tight  canvas  band  three  feet  wide.  This 
latter  band  is  wrapped  tightly  around  the  pole  at  the  zone 
to  be  treated,  oil  is  inserted  under  it  and  pressure  is  ex- 
erted for  such  time  as  is  required  to  drive  the  oil  some 
distance    into    the    wood. 

Recent  tests  made  showed  that  under  an  air  pressure 
of  about  5  lbs.  per  square  inch  heated  creosoted  oil  with 
a  ten  minute  treatment  penetrated  to  a  depth  of  three- 
sixteenths  of  an  inch,  which  in- the  course  of  a  few  days  had 
extended  to  one-half  inch  in  depth.  The  three-foot  length 
of  pole  during  the  ten-minute  treatment  absorbed  a  full 
gallon  of  oil. 

Any  kind  of  coal  tar  may  be  used.  The  capacity  of  the 
machine  is  about  fifty  poles  per  day.  The  cost  of  treating 
each  pole,  including  labor,  oil,  fuel,  and  fixed  charges  on 
the  machine,  is  less  than  $1  per  pok. 

This  process  of  pole  preservation  has  been  patented  by 
Mr.  Geo.  P.  Benton  and  Mr.  I.  B.  Eberhardt,  the  inventors, 
who.  under  the  firm  name  of  the  B.  &  E.  Pole  Preserving 
Machine  Company,  Chicago,  now  manufacture  this  appar- 
atus. 


Will    Handle    French   Tungstens 

Mr.  Julian  Vos,  recently  of  the  Hydro-electric  Power 
Commission,  has  established  himself  under  the  name  of 
"American  Electric  Company."  U  King  street  east,  To- 
ronto, for  the  sale  of  the  tungsten  lamps  manufactured  liy 
the   General   Electric   Company  of  France. 
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Illuminated  Billboards 

I'Ik-  KcynoliU  I'lUclric  l''l;islu-r  MaiuifacUiriiiK  Coni- 
paiiy  have  perfected  a  new  type  of  reflector  for  billboards, 
bulletins,  walls  and  other  non-illuminated  signs  of  various 
descriptions.  Tlie  illustration  shows  a  night  view  of  a 
bulletin    board   illuminated   with   mirror   reflectors. 

Tliis  differs  from  the  average  reflector  in  that  the  sliape 
of  the  reflector  is  octagonal,  which  causes  the  light  to  be 
evenly   diffused   to   every   part   of  the   sign   or   surface   to   l)e 


lighted  and  the  interior  of  the  reflector  is  lined  with  mirror 
glass,  which  is  found  to  be  superior  to  enameled  or  painted 
reflectors. 

Since  the  advent  of  tungsten  lamps,  there  has  been  a 
considerable  movement  in  favor  of  illuminated  sign  boards; 
progressive  advertisers  are  demanding  lighted  bulletins, 
claiming  that  more  good  advertising  results  are  obtained  in 
a  few  hours  by  night  than  during  the  entire  day.  The  il- 
luminated billboard  serves  a  double  purpose,  one  that  it 
permits  night  advertising,  and  the  other  that  it  helps  light 
the  sidewalk  as  well  as   street. 


The   ThordarEon    Toy   Transformer 

-r  The  Thordarson  Electric  ■  Manufacturing  Company,  of 
S]4  South  JefTerson  street,  Chicago,  Illinois,  have  added  to 
their  line  of  low  voltage  alternating  current  transfoimers, 
two  new  type  toy  transformers,  viz: — No.  lA  and  No.  2A. 
These  transformers  as  herein  illustrated  are  equipped  with 
binding  posts  for  low  voltage  connections  and  are  de- 
signed to  meet  the  demand  for  a  highly  efficient,  low  priced 
transformer.  They  are  identical  in  every  respect  with  the 
standard  No.  1  and  No.  2,  the  only  difference  being  in  the 
way  the  secondary  or  low  voltage  terminals  are  made.  The 
No.  lA  has  six  secondary  voltages  and  the  No.  2A  ten 
secondary  voltages. 

Toys  and  other  miniature  appliances  that  require  less 
than  40  watts  to  operate,  usually  work  as  well  on  alter- 
nating current   if  the   current   is   not  over   60   cycle   per   sec- 


ond, as  on  battery  current.  The  distinct  advantage  of  low 
voltage  toy  transformers  over  dry  cells  or  storage  bat- 
teries for  miniature  apparatus  is  readily  appreciated  by  the 
consumer.  On  a  transformer  there  is  nothing  to  we.ir  out 
for  the  reason  that  there  are  no  moving  parts.  The  trans- 
former is  assembled  in  a  black  enameled  steel  case  and 
is    embedded    in    a    hard,    insulating    compound,    m.vking    the 


whole  construction  rigid  and  durable.  With  reasonably  fair 
usage  it  will  last  a  lifetime.  As  an  investment,  nothing  can 
be  purchased  for  the  money  that  covers  as  complete  a  field 
for  the  boy's  study  and  experimentation  as  this  little  trans- 
former. All  transformers  are  equipped  with  a  flexible  con- 
necting   cord    and    attachment    plug. 


B.  C.  E.  R.  Co.  Appointments 
Mr.  James  Roosevelt  has  been  appointed  manager  of 
the  transportation  and  sales  department,  and  assumed  active 
charge  of  the  duties  of  the  office  on  October  6.  The  office 
covers  a  new  field,  including  the  supervision  of  the  com- 
pany's tram  system,  both  urban  and  inter-urban,  on  the 
mainland  of  British  Columbia  and  Vancouver  Island,  as 
well  as  control  of  the  sale  of  light  and  power  at  all  points 
in  the  company's  territory.  In  the  control  of  the  operating 
department  Mr.  Roosevelt  assumes  the  duties  formerly  per- 
formed by  assistant  general  manager  Glover,  who  was  re- 
cently appointed  general  executive  assistant  of  the  company 
Mr.  Roosevelt  is  a  cousin  of  Col.  Roosevelt,  ex-president 
of  the  United  States.  He  comes  to  the  B.  C.  E.  R.  Co.  from 
New  York  City,  where  he  has  been  filling  with  great  suc- 
cess the  position  of  general  superintendent  of  the  Third 
.Avenue    railway. 

Mr.  S.  B.  Thompson  has  been  appointed  by  the  man- 
agement of  the  company  as  mechanical  superintendent.  This 
is  a  new  office  in  the  division  of  the  company's  work,  its 
creation  having  been  demanded  by  the  great  advance  of  its 
activities  caused  by  the  rapid  development  now  going  on 
all  over  the  territory  it  serves.  Mr.  Thompson  will  have 
supervision  of  the  company's  rolling  stock  and  electrical 
equipment  at  all  points  on  tlie  British  Columbia  coast  and 
Vancouver  Island.  He  comes  to  Vancouver  from  New 
York  city,  where  he  has  been  in  charge  of  the  operating 
department  of  Sanderson  &  Porter,  consulting  engineers. 
for  a  number  of  years.  Formerly  he  was  connected  with 
electric  traction  companies  at  Baltimore,  Youngstown,  O., 
and  Anderson,  Ind.,  as  well  as  with  several  steam  railways. 
He  took  over  the  duties  of  his  new  office  on   October  6. 


29.3  Per  Cent.  Better  than  Formerly 
The  Canadian  Carbon  Company,  formerly  at  No.  12 
Shuter  street.  Toronto,  make  two  important  announce- 
ments. The  first  is  that  their  business  has  expanded  so 
rapidly  that  it  has  been  necessary  to  remove  to  larger  quar- 
ters, and  that  in  future  they  will  be  found  at  96  King  street 
west,  where  they  will  have  a  factory  building  of  their  own 
in  the  rear.  The  second  announcement  is  to  the  eflfect  that 
after  continued  experiment  they  have  succeeded  in  finding 
new  ingredients  for  a  high  grade  battery  compound,  which 
increases  the  endurance  of  their  dry  batteries  by  29.3  per 
cent.  They  state  that  they  absolutely  guarantee  their  X 
cell  and  Flash  Light  batteries  to.  be  _29.3  per  cent,  better 
than   any   other   batteries   on    the   world's   market. 


Lindsley  Bros.  Open  Calgary  Office 
The  Lindsley  Brothers  Company  of  Spokane.  Wash., 
pioneers  in  the  western  cedar  pole  industry,  have  found  it 
necessary  to  open  a  Canadian  office  at  Calgary,  Alta.  Mr. 
G.  U."  Bacon  has  been  placed  in  charge  of  the  new  office 
as  resident  manager  and  will  push  the  company's  well- 
known  "I'ole-cat  Hraml"  of  cedar  poles  throughout  Can- 
ada. The  comi)any  i>  also  adding  to  its  line  the  "Bear 
Brand"    of    cedar    posts. 

This  company's  cedar  pcde  yards  are  located  .it  many 
points  in  Idaho.  Montana.  British  Columbia  and  Washing- 
Ion.  Their  main  yards  in  British  Columbia  are  at  Nakusp 
on    .Arrow    Lake. 


Amherst,   N.S. 

The  Canachi  Car  &  l'"oiiii(lry  Company 
are  constructing  new  car  shops  here 
with  a  capacity  of  100  cars  per  year. 
Building   to   he    ready    December   1st. 

Beachville,   Ont. 

A  vote  was  taken  on  October  20th 
giving  authority  to  close  a  contract  with 
the  Hydro-electric  Power  Commission 
for  100  horse  power.  There  will  be  two 
miles  of  high  tension  line  required,  to- 
gether with  a  small  sub-station,  and  the 
customary   indoor   equipment. 

A  by-law  was  submitted  October  20 
to  the  ratepayers  for  equipping  a  power 
station.  The  farmers  throughout  the 
district  want  power  and  will  need  elec- 
tric  and   other  equipment. 

Berlin,   Ont. 

The  council  have  decided  to  submit  a 
by-law  to  the  people  asking  power  to 
expend  .$25,000  on  the  extension  of  their 
lighting   system. 

Brandon,  Man. 

The  Goldie  &  McCulloch  Company 
are  installing  a  32  and  50  x  36  cross- 
compound  Corliss  non-condensing  en- 
gine, the  exhaust  steam  for  which  is 
to  be  used  for  district  steam  heating, 
which  has  proven  very  satisfactory 
here  in  the  past.  Generator  and 
switchboard  are  being  installed  by  the 
Canadian  General  Electric  Company  to 
furnish  additional  power.  Capacity  of 
generators  2250  h.p. 

The  excavation  and  laying  of  steel  on 
10th  street  has  commenced,  under  the 
supervision  of  the  city  engineer.  It  is 
not  yet  decided  whether  the  franchise 
will  be  retained  by  the  city  or  granted 
to  a  private  party. 

Calgary,  Aha. 

The  by-law  to  expend  $375,000  on 
street  railway  extensions  was  carried  on 
October  3.  It  is  not  the  intention  to 
spend    all    this    money    immediately. 

The  Alberta  Electric  Railway  Com- 
pany have  given  notice  that  they  will 
apply  to  Parliament  for  a  charter  am- 
endment authorizing  an  increase  in  cap- 
ital to  $10,000,000  and  a  change  in  name 
to    the   Alberta    Interurban    Railway    Co. 

The  gross  earnings  of  the  Calgary 
municipal  railway  for  the  month  of 
September  is  $34,402.  as  compared  with 
$19,239  a  year  ago. 

Chelsea  Green,  Ont. 

The  municipality  have  decided  to  take 
hydro  power  from  London  and  will  in- 
stall full  equipment.  24  street  lights 
will  be  put  up  and  equipment  for  houses 
will   be  required. 

Davidson,  Sask. 

Are  installing  a  36-brake  horse  power 
Daniels  gas  engine  with  producer  plant. 
This  engine  is  one  that  was  exhibited  at 
the  Industrial  Exhibition  in  Winnipeg 
the  past  summer,  and  e.\cited  very  favor- 
able comment.  With  this  engine  is  a 
30  kw.,  2200  volt,  60  cycle,  3-phase  belt- 
ed generator  and  one  panel  switchboard. 
These  are  supplied  by  the  Canadian 
Westinghouse  Company.  The  distribu- 
tion system  is  2200  volts  and  stepped 
down  to  three-wire  single-phase  for 
lighting  consumers.  The  machinery  is 
on    the    ground    and    it    is    expected    that 


tlic  plant  will  be  in  operation  in  nbout 
six  weeks.  Mr.  C.  I'.  Publow  is  super- 
intendent   of    the    electric    light    plant. 

Drummondville,   Que. 

Tenders  arc  called  until  October  23 
for  power  equipment,  including  a  250 
h.p.  water  wheel  and  a  150  kw.  gener- 
ator. Tenders  addressed  to  town  sec- 
retary,  D.  A.   Moisan. 

Edmonds,  B.C. 

'l"he  engineer  has  recommended  to  the 
council  that  about  119  lights  be  located 
in  various  parts  of  the  municipality.  The 
report   was   adopted. 

Fredericton,   N.B. 

J.  B.  McRae.  consulting  engineer, 
Ottawa,  has  been  appointed  by  the  Pro- 
vincial Government  to  make  a  report 
on  the  power  available  for  electric  gen- 
eration at  the  Meductic  Falls  on  the  St. 
John  river,  about  forty  miles  above  this 
city.  Xo  development  work  has  yet 
been  done  by  the  Eel  River  Power  Co.. 
which  proposes  to  bring  power  to  Fred- 
ericton. Woodstock.  St.  Stephen  and 
McAdam.  Surveys  have  been  made, 
however,  and  it  is  said  the  work  will 
be    pushed    forward    early    ne.xt   year. 

Fort  Francis,  Ont. 

The  council  have  decided  to  extend 
the  electric  light  system  in  the  west  end 
of  the  town. 

Gait,  Ont. 

.\  meeting  was  recently  held  here,  at 
which  Engineer  Sothman  was  present, 
in  which  the  question  of  pumping  the 
town's  water  supply  by  a  centrifugal 
pump  operated  by  motor  power  was  dis- 
cussed. In  all  probability  Mr.  Soth- 
inan's  suggestions  will  be  followed  but 
in  the  meantime  members  of  the  water- 
works commission  will  visit  towns  where 
similar   systems   are   in   operation. 

Hamilton,  Ont. 

Engineer  Sifton  is  preparing  plans  for 
two  transformer  stations,  for  municipal 
electrical   system. 

Innisfail,  Alta. 

Plans  will  shortly  be  submitted  for 
the  establishment  of  an  electric  light 
plant  in  this  village.  It  is  believed  that 
with  1.000  lamps  in  operation  the  plant 
would  be  self-sustaining.  It  is  estimated 
that  the  plant  can  be  installed  for  $15.- 
000.      By-law   carried   by   large   majority. 

Kamloops,  B.C. 

A  by-law  will  probably  be  submitted 
in  the  near  future  for  the  development 
of  about  2.000  horse  power  of  electric 
energy  at  the  Barrier  river,  at  a  cost  of 
approximately  $190,000.  A  pumping  out- 
lit  will  likely  also  be  installed  at  the 
same  time.  Dutcher  and  Maxwell, 
Vancouver,   are   consulting  engineers. 

Lethbridge,   Alta. 

Plans  and  specifications  for  the  pro- 
posed extensions  to  the  city  power  plant 
have  been  sent  out  by  the  engineering- 
department  to  a  number  of  large  firms. 
Three  alternatives  are  given  in  the 
spccitications.  and  the  city  will  not  de- 
cide which  plan  to  folow  until  all  the 
tenders    are    received.      The    extensions 


are    necessary      for      the      operation      of 
Lethbridge's    new     street     railway. 

Plans  are  being  prepared  for  adding 
another  1.000  kilowatt  unit  to  the  muni- 
cipal steam  generating  plant. 

Lindsay,  Ont. 

'I'he  by-law  to  grant  a  franchise  to 
'I  he  Electric  Power  Co..  Ltd..  was  car- 
ried  by  a  majority  of  606. 

London,  Ont. 

1  he  water  commissioners  are  survey- 
ing for  a  new  driveway  between  London 
and  Springbank.  Electric  lights  for  four 
miles  will  be  required.  VVork  will  be 
done  next  spring. 

It  is  proposed  to  increase  the  capital 
of  the  London  Street  Railway  Com- 
pany  by   $1,000,000. 

It  is  said  the  London  Street  Railway 
Company  will  shortly  discuss  the  ques- 
tion of  purchasing  equipment  for  power 
house,  extension  of  lines  and  purchase 
of  more  cars.  Mr.  C.  B.  King  is  man- 
ager. 

As  a  result  of  charges  that  Niagara 
power  was  being  sold  in  this  city  be- 
low cost  the  government  sent  an  auditor 
to  look  over  the  accounts.  The  result 
is  said  to  show  that  the  distribution  is 
already  on  a  paying  basis.  A  statement 
will  be  issued  to  the  citizens  by  the  wa- 
ter   commissioners. 

Melville,  Sask. 

^  The  Brydges  Engineering  &  Supply 
Company  are  installing  two  SO  brake- 
horse-power  Daniels  gas  producer 
plant.s  with  engines  and  two  50  kw. 
Swedish  General  Electric  generators. 
This  plant  also  includes  the  town  water 
works  and  air  lift  system.  Air  is  sup- 
plied by  air  compressor,  Canadian  and 
Rand  make,  driven  by  a  25  h.p..  2200 
volt,  three-phase.  60  cycle  motor.  There 
are  also  two  Escher-Wyss  turbine 
pumps  driven  by  40  h.p.  motors.  They 
expect  to  have  twenty-four  hour  service. 
C.  K.  Heath  is  town  engineer,  and 
Enoch  Smith  is  electrical  engineer.  The 
electrical  apparatus  is  being  supplied  by 
Messrs.  Kilmer  Pullen  &  Burnham,  To- 
ronto. 

Mimico,  Ont. 

The  council  of  Mimico  has  decided  to 
sign  a  contract  with  the  Hydro-electric 
Power  Commission.  The  cost  for  25 
h.p.  is  quoted  at  $31.50.  The  Erindale 
Power  Company  state  that  they  will 
compete  for  the  sale  of  power  and  will 
ofi^er   a   $25  rate. 

Moncton,  N.B. 

(^ood  progress  is  being  made  install- 
ing the  extensions  to  the  railway  sys- 
tem. Dr.  A.  L.  Henderson,  president  of 
the  Moncton  Tramways  Company,  and 
Mr.  E.  A.  Mitchell,  consulting  engineer, 
are  on  the  ground  and  state  that  the 
cars  will  be  running  on  the  date  speci- 
fied  in   the   agreement. 

Montreal,  Que. 

Uniler  the  name  of  the  Montreal 
Tramways  Company,  the  Montreal 
Street  Railway,  the  Montreal  Park  and 
Island  Railway,  the  Montreal  Terminal 
Railway,  and  the  Montreal  Public  .Ser- 
vice Corporation  have  been  merged  into 
one   system. 
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Nanaimo,  B.C. 

Mr.  S.  J.  Haffner,  of  Victoria,  will  ask 
the  council  for  a  franchise  lo  build  an 
electric  railway  to  serve  tiiis  city  and 
surrounding   districts. 

Niagara  Falls,  Ont. 

The  newspaper  reports  of  a  proposed 
system  of  illuniinatiun  for  the  boulevard 
from  Niagara  h'alls  to  Fort  Erie  b-  the 
Queen  Victoria  Park  Commission  are 
not  correct  and  we  understand  the  mat- 
ter is  not  being  discussed  at  present. 

North  Bay,  Ont. 

A  shortage  of  power  here,  caused  by 
low  water  at  the  Nipissing  Power  Co.'s 
plant.  South  River,  is  believed  to  be  or- 
iginally traceable  to  Beaver  dams  in 
Algonquin  Park,  where  the  head  waters 
of  South  river  are  located.  It  is  under- 
stood the  company  have  made  applica- 
tion to  the  Ontario  Government  for 
special  permission  to  destroy  these 
dams. 

North  Tororito,   Ont. 

It  is  said  that  legal  steps  will  be  taken 
by  the  Interurban  Electric  Company  to 
annul  the  agreement  recently  entered 
into  by  the  town  of  North  Toronto 
with  the  hydro-electric  department  of 
Toronto  on  the  ground  s  that  the  Inter- 
urban Company  has  an  exclusive  fran- 
chise and  also  that  the  city  department 
has  no  power  to  do  business  outside  the 
city  limits. 

Engineer  E.  A.  James  has  reported  on 
the  cost  of  constructing  a  street  car 
line  connecting  with  the  new  Rosedale 
extention  at  Summerhill  ave.,  running 
up  the  new  road  which  is  being  opened 
tlirough  Mount  Pleasant  Cemetery 
across  to  .\venue  road  and  down  to  St. 
Clair  avenue.  The  cost  is  considered 
prohibitive  at  the  present  time  but  it  is 
possible  that  part  of  the  road  will  be 
constructed   in   the   near   future. 

Ottawa,  Ont. 

It  is  reported  by  general  manager  A. 
A.  Dion,  of  the  Ottawa  Electric  Com- 
pany, that  there  is  very  little  interest 
taken  in  the  privilege  allowed  their  cus- 
tomers of  changing  over  from  the 
former  meter  rate  to  the  new  system  of 
payment  by  area,  which  is  being  used 
entirely  by  the  city  authorities.  It  will 
be  remembered  that  the  Ottawa  Electric 
Company  allowed  their  customers  the 
privilege  of  using  either  system  in  order 
that  there  should  be  no  misunderstand- 
ing about  the  measurement  of  the 
houses  the  company  will  use  the  figures 
obtained   by   the   city. 

A  ten  per  cent,  call  has  been  made 
on  the  subscribed  capital  of  the  Mor- 
risburg  and  Ottawa  Electric  Railway 
Company,  payable  on  or  before  October 
13. 

Victoria  Island,  close  to  Chats  Falls, 
a  valuable  water  power  on  the  Ottawa 
river,  thirty  miles  up-stream  from  Otta- 
wa, is  said  to  have  been  sold  to  Mr. 
D.  O'Connor.  This  is  understood  to  be 
a  purchase  for  the  Hon.  Mr.  Harty, 
owner  of  Chats  Falls,  The  island  in  it- 
self has  no  great  value,  but  from  a 
strategic  point  of  view  it  would  be  very 
valuable  in  the  development  of  the  wa- 
ter power. 

Peterborough.  Ont. 

Extensions  will  likely  be  made  to  the 
Peterborough  Radial  Railway  system, 
commencing  at  the  C.  G.  E.  gates,  along 
Albert  street  to  Lafayette  ave.,  along 
that  street  to  Chamberlain  and  down 
Chamberlain  to  the  C.  P.  R.  tracks. 


Prince  Rupert,  B.C. 

Kngincer  Koss.  Seattle,  has  recom- 
mended the  purchase  of  two  Ridgeway 
units  to  cost  $14.:")!)0.  Delivery  to  be 
made   in   December. 

Regina,  Sask. 

The  new  unit  which  is  being  added 
at  the  electric  power  station  should  be 
ready  for  operation  around  the  first  of 
November. 

Renfrew,   Ont. 

(.)wing  to  a  shortage  of  power  the 
town  has  decided  to  loan  electric  gen- 
erators and  steam  engine  now  on  hand 
to  the  extent  of  about  300  horse  power, 
to  the  Renfrew  Power  Company.  This 
offer,  if  accepted,  will  supply  the  pre- 
sent needs  of  the  town  and  enable  not 
only  the  power  and  lighting  customers 
to  be  served,  but  also  will  supply  suffi- 
cient power  to  the  water  pumping  plant. 

Ridgetown,  Ont. 

This  town  is  taking  steps  with  a  view 
to  buying  out  the  local  electric  light 
plant  and  operating  it  in  connection 
with    the   waterworks   system. 

Rouleaui   Sask. 

A  liy-Iavv  to  raise  $15,000  for  power 
purposes    will    be    submitted    shortly. 

Saskatoon,  Sask. 

It  is  reported  that  the  extensions  to 
the  new  electric  generating  plant  will 
be  completed  about  the  end  of  Novem- 
ber. The  new  plant  will  have  a  present 
capacity  of  about  3,000  horse  power,  but 
is  being  constructed  so  as  to  be  easily 
extended  to  an  8,000  horse-power  capa- 
city. Superintendent  Sangster  is  in 
charge   of   the   extensions. 

St.  Alban,  P.Q. 

Contractors,  Limited,  of  204  St. 
James  street,  Montreal,  have  secured  a 
contract  from  the  Deschambeault  Elec- 
tric Company  for  a  power  house,  fore- 
bay,  concrete  walls  and  installation  of 
electrical  machinery  and  transmission 
lines.  The  works  are  to  be  built  on  St. 
Anne's  river  at  a  cost  of  $200,000,  and 
are  required  for  power  and  lighting 
purposes.  The  contract  is  to  be  com- 
pleted by  next  summer. 

St.   Mary's,  Ont. 

A  l^y-Iaw  to  raise  $15,000  for  exten- 
sion of  the  hydro-electric  system  carried 
by  a   good  majority. 

St.  Thomas,  Ont. 

It  is  said  the  General  Gasoline  Elec- 
tric Motor  Company  of  New  York,  will 
establish   a   branch   factory   here. 

Work  on  a  new  line  from  St.  Thomas 
to  Port  Stanley  will  be  rushed  and  it  is 
expected  to  be  completed  in  a  few 
weeks. 

Stratford,  Ont. 

'I'he  Stratford  Railway  Company  has 
asked  and  has  been  granted  an  exten- 
sion of  time  for  commencing  the  con- 
struction of  their  electric  street  rail- 
way here  until  May  1st,  1912.  Six 
months'  time  is  then  granted  for  the 
completion  of  the  road,  which  is  to  be 
in  operation  on  November  1st,  1!)12.  It 
is  said  that  capitalists  from  Cleveland 
have  been  interested  in  the  road  and 
are  willing  to  finance  it  next  summer. 

Strathroy,  Ont. 

Mayor  Geddes  and  a  special  commit- 
tee have  been  appointed  to  make  a 
thorough  investigation  into  the  electric 
lighting  and  waterworks  plans  to  find 
if   repairs   are   necessary. 


Thamesford,  Ont. 

A  transformer  and  full  lighting  equip- 
ment is  re(|uired.  The  village  will  take 
(iOO  h.p.  from  the  commission  and  in- 
tends  to    supply    Kintore   village. 

Three  Rivers,  Que. 

By  a  good  majority,  the  by-law  to  in- 
stall a  street  railway  in  this  city,  carried. 

Toronto,  Ont. 

The  contract  with  the  Toronto  Elec- 
tric Light  Company  for  lighting  the 
streets  of  the  city  expires  on  November 
1st,  after  which  date  the  city  will  be 
lighted  exclusively  by  the  new  municipal 
plant. 

The  dispute  between  the  Toronto  and 
Niagara  Power  Company,  and  the  town 
of  North  Toronto,  which  arose  over  the 
constructoin  of  a  transmission  pole  line 
on  Eglinton  avenue,  which  is  to  cross 
Yonge  street,  and  for  which  consent 
had  not  been  asked  from  the  town  of 
North  Toronto,  has  been,'  decided  in 
favor  of  the  company.  The  construction 
work  was  delayed  for  some  time  on 
the  plea  that  the  town  had  the  right  to 
decide  where  these  poles  should  be 
placed,  but  judgment  was  finally  given 
by  Chancellor  Boyd,  to  the  effect  that 
the  charter  allows  the  company  to  erect 
its  poles  without  consulting  the"m£ini- 
cipality  through  which  it  passes.  The 
decision  will  be  appealed,  it  is  said,  by 
the    town    authorities. 

A  question  of  whether  the  suburban 
railway  service  through  North  Toronto 
shall  be  improved  by  the  installation  of 
additional  long  switches  or  by  the  con- 
struction of  a  double  track  line  through- 
out has  been  discussed  before  the  On- 
tario Railway  and  Municipal  Board. 
The  company  believes  that  the  laying 
of  switches  will  be  sufficient  and  pro- 
poses to  build  a  private  right-of-way  at 
the  south  end  of  Yonge  street  parallel 
to  and  about  200  feet  to  the  west  of 
that  street.  The  city  of  Toronto  and 
the  town  of  North  Toronto  object  to 
the  private  right-of-way  as  creating  a 
number  of  level  crossings  and  also  as 
likely  to  depreciate  materially  the  value 
of  property  in  this  vicinity.  Latterly 
they  suggest  the  widening  of  Yonge 
street,  the  double  tracking  of  the  sys- 
tem and  the  building  of  a  tube  railway 
to  connect  with  it,  which  will  allow  an 
entrance  to  the  centre  and  southern  end 
of  the  city.  The  board  has  disagreed 
on  the  question  and  the  town  is  undecid- 
ed what  steps   to  take. 

On  such  residential  streets  as  the 
more  elaborate  ornamental  standards  are 
required  for  their  lighting  these  are  be- 
ing installed  by  the  city  hydro-electric 
department  and  the  expense  charged  to 
the  ratepapers  along  that  street.  The 
cost  has  been  placed  at  $2.50  per  foot 
frontage  but  the  condition  is  made  that 
a  reduction  will  be  allowed  if  the  actual 
cost  proves  to  be  less  than  this 
amount.  It  has  been  said  that  the  act- 
ual  cost   will   not   exceed   $1.25   per   foot. 

Some  months  ago  the  Toronto  Rail- 
way Company  promised  to  have  100  new 
cars  and  a  number  of  extensions  to  the 
railway  lines  finished  during  the  present 
year.  As  far  as  the  company  has  been 
able  to  fulfil  its  promise  this  has  ap- 
])arently  been  done;  the  new  cars  are 
nearly  all  completed  and  some  of  the 
new  lines  are  already  in  operation. 
Manager  h'leming  complains,  however, 
that  the  work  has  been  delayed  by  the 
city  authorities  who  prepare  the  road 
bed  in  preparation  for  the  company's 
tr.u-k    laying. 
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3  — Horizontal  Water  Wheel  Type  Generators  each  2,000  h.  p.  5,000  Volts 

The  Siemens  Companies  manufacture  horizontal  and  vertical  water 
wheel  generators  and  have  a  great  number  of  both  types  in  successful 
operation  in  all  parts  of  the  world  with  outputs  up  to  16,000  h.  p.  and 
pressures  up  to  20,000  \'olts.  More  than  50  machines  with  ter- 
minal   pressure    of   10,000  Volts    and    over    have    been    constructed. 


Siemens  Brothers  Dynamo  Works  Limited 

London,  England 

Head  Office  for  Canada 

Canadian    Birkbeck    Building,    TORONTO 
Branch  Office:    Winnipeg  and  in  most  of  the  Principal  Cities  of  the  World. 
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The  (^iilario  Railway  and  Municipal 
lioard  has  issued  an  order  for  approval 
of  the  town  of  Jngersoll's  by-law  to 
raise  $25,000  for  the  extension  of  its 
hydro-electric  distribution  plant.  The 
Huronian  Company  has  tiled  application 
with  the  board  to  which  the  township  of 
McKini  and  the  Chelmsford  Telephone 
Company  are  made  parties  for  approval 
of  the  Huronian  Company's  power  trans- 
mission   line. 

On  the  ground  that  the  Ontario  Kail- 
way  and  Municipal  Board  has  no  juris- 
diction to  <ltcide  whether  the  city  of 
Toronto  shall  have  running  rights  over 
its  lines,  the  Toronto  Railway  Company 
has  tiled  its  reasons  for  an  appeal 
against   the   board's   decision. 

The  Ontario  Railway  and  Municipal 
Board  has  granted  the  Toronto  and 
York  Radial  Company  permission  to 
deviate  tracks  from  Yonge  street  be- 
tween Farnham  avenue  and  C.  P.  R. 
crossing  along  private  rigttrof-way.  It 
is  not  yet  decided  whether  the  crossings 
shall  be  level,  underground  or  overhead, 
but  Engineer  Wyse  will  report  on  cost 
of  each. 

Union,  Ont. 

Hydro-electric  equipnient...and  liglits 
for   the   village   required. 

Vancouver,  B.C. 

It  is  Imped  that  the  Western  Canada 
Power  Company  will  be  ready  to  de- 
liver power  in  Vancouver  from  their 
hydro-electric  plant  at  Stave  Lake  by 
the  first  of  December. 

The  Canadian  Pacific  Railway  man- 
agement are  said  to  have  acquired  a 
v^'ate^  power  on  the  Adams  river  which 
flows  into  the  south  Thompson  river 
near  the  west  end  of  the  Shuswap  Lake. 
The  Adams  river  is  said  to  be  capable 
of  developing  100,000  h.p.  at  two  points. 
This  would  seem  to  bring  the  electrifica- 
tion of  the  C.  P.  R.  to  the  mountain 
district   one   step   nearer. 

The  city  council  originally  intended 
to  bear  only  one-eighth  of.  the  annua! 
lighting  expenses  on  those  business 
streets  which  are  equipped  with  orna- 
mental standards.  It  is  now  said  that 
the  cost  of  lighting  has  been  found  to 
be  heavier  than  with  the  arc  system, 
thus  entailing  a  heavier  burden  on  the 
property  owners,  and  it  is  now  proposed 
by  the  city  to  assume  one-quarter  of 
the  cost. 

City  Electrician  McCrossan  has  called 
for  tenders  for  the  supply  of  250  street- 
lighting  standards  and  a  quantity  of 
conduit. 

Vermilion,  Alta. 

Tenders  were  called  to  October  l(Jth 
for  a  75  horse-power  steam  engine  and 
boiler  and  a  50  kw.  a.c.  generator  with 
corresponding  switchboard  apparatus. 
Messrs.  Bowring  &  Logan,  Toronto,  are 
engineers. 

Vernon,  B.C. 

The  Corporation  of  Vernon  are  call- 
ing for  tenders  for  a  supply  of  a.c.  watt- 
meters for  a  period  of  one  year  from 
November  1,   1911. 

Walkerville,  Ont. 

The  council  has  granted  permission  to 
the  Sandwich,  Windsor  and  Amherst- 
burg  Railway  to  lay  a  double  track  on 
Sandwich  street  from  Victoria  road  to 
the  western  town  limit.  • 

The  town  council  objects  to  the  in- 
auguration of  the  payas-you-entcr  sys- 
tem which  Manager  Anderson  of  the 
street  railway  system  proposed  install- 
ing. 


Welland,   Ont. 

The  lirst  spike  in  the  new  electric 
railway  was  driven  by  Mayor  .Suther- 
land on  October  -Uh,  Work  is  being 
rushed  but  it  is  ilillKult  to  secure 
enough    laborers. 

Windsor  Mills,   P.Q. 

The  corporation  of  Windsor  Mills  is 
calling  for  tenders  for  three-phase,  sixty 
cycle  apparatus  to  replace  their  present 
equipment  of  125  cycle,  single  phase. 
Improvements  on  the  hydraulic  end  are 
also  to  be  carried  out  to  permit  of  a 
higher  capacity  of  the  plant.  This  lat- 
ter work  will  be  done  locally.  Mr.  M. 
A.  Sammett.  of  Montreal,  is  the  consult- 
ing engineer   for  the   corporation. 

Winnipeg,   Man. 

The  lioard  of  Control,  M.  Peterson, 
secretary,  are  asking  tenders  on  a  sup- 
ply of  carbon  and  tungsten  lamps.  Spe- 
cifications, etc.,  at  the  office  of  the  city 
light  and  power  department.  Main  street, 
Winnipeg. 

Some  time  ago  Mr.  Chas.  Chamber- 
lain, of  the  Great  Falls  Power  Company, 
made  an  offer  to  the  city  of  Winnipeg- 
of  $10  per  horse  power,  for  a  block  of 
20,000  horse  power.-  The  city's  reply  is 
that  they  would  be  willing  to  supply  an 
unstated  amount,  delivered  at  the  city 
limits,  at  a  flat  rate   of  $20  per  h.p. 

Provision  will  be  made  in  the  esti- 
niates  of  the  telephone  department  for 
the  coming  year  for  a  couple  of  branch 
exclianges.  These  will  probably  be  es- 
tablished at  Norwood,  and  on  the  Groat 
estate. 

F^ollowing  the  failure  of  the  city  to 
accept  Mr.  MacKenzie's  offer  to  buy  out 
the  entire  street  railway  interests  for 
the  sum  of  about  $24,000,000  negotia- 
tions are  now  said  to  be  under  way  with 
a  syndicate  headed  by  Mr.  F.  Morton  : 
Morse,  at  present  secretary,  and  aUo  a 
director  of  the  Winnipeg  Railway  Com- 
pany. It  is  also  said  that  this  syndicate 
will  be  willing  to  pay  a  considerable- 
higher  price  than  the  city  was  asked. 


Condensed  Department 

RATES 

Positions  Wanted  )  2  cents  a  word  and  25 
Positions  Vacant  ,- cents  for  a  heading,  per  in- 
Miacellaneous.  )  sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)   per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms  close  on  the  ISth  of  each  month. 


Tenders  for 


Situation  Wanted 

Kx]jciicncL-<i  mail,  at  pri-scnt  enii'loyed,  wants 
executive  position  with  liglit  and  power  com- 
pany, (iood  organizer,  hustler,  ami  used  to 
handling  men.  tould  institute  and  look  after 
new  business  deiiartment.  I>est  of  reasons  for 
wanting  to  clianKe.  I'.ox  .".42,  Eleclriial  N'ew  s, 
Toronto,    (.)nt. 


Ill    III 


Wanted 

Induction   Motor 


Street   Railway   Supplies 


Scaled  tenders  marked  "Tender  for  Street 
Railway  Supplies,"  addressed  to  the  City  Com- 
missioners, Calgary,  Alta.,  will  he  received  up  to 
lli  o'clock  noon.  November  15.  1911,  for  the 
supply  and  delivery  of  the  following  street 
railway    material,    via    lake    and    rail    or    all    rail : 

Track 

2G,000   standard   G   x   7   fir   tamarac    tics. 

:i(lO  tons  Gin.   high   T.   (iO  ft.    No.   GG  rails, 

SUO  tons  A.S.C.n.  standard  GO  ft.  No.  GO 
rails ;  or  their  ecjuivalent  in  A.S.C.E.  GO,  .'{0 
or  83  ft.  rails  with  necessary  angles,  bolts,  etc. 
quoted    separate. 

15,000  lbs.   ^'A   X  9-16  in.   track  spikes. 

3   double   3-part    Y   branch    off   with   crossings. 

1    double    track,    left-hand    branch  off. 

G  standard  A.S.C.E.  ordinary  T  rail  spring 
tongue    switches. 

G  standard  A.S.C.E.  ordinary  T  rail  solid 
mates. 

G  standard  A.S.C.E.  ordinary  T  rail  frogs 
filled. 

3,200     10-in.    bonds,    %-in.    plug,    flexible,    4/o. 

2,500     ]3in.    bonds.    Ja  in.    plug,    flexible,    4/o. 

Line  Material 

250  wood  poles,  G-in  top,  12-in.  butt,  not 
over   4  in.    def.    30   ft.    standard   spec. 

250  wood  poles,  8  in.  top,  12-in.  butt,  not 
over    4    in.    def.    35.  ft.    standard    spec. 

Tenders  will  also  be  considered  on  30-ft. 
poles  7-in.  tops  10-in.  butts,  and  35-ft.  poles 
Sin.    tops,    10-in    butts.      All    to    be    peeled. 

80  steel  poles  2S  ft.  long,  maximum  load  1000 
lbs. 

20  steel  poles  30  ft.  long,  maximum  load  1()00 
lbs. 

18,000  ft.  500  M.C.M.  GOO-volt  conduit  cable 
(Underground). 

30,000    lbs.    2-0    trolley    wire,    round. 

7,000  lbs.  5-lG  single  galvanized  soft  steel 
span     wire. 

1,200     ^    eye    bolts    galvanized. 

400     9-in.,    400     10-in.,    400     12-in. 

1,200    wood    strain    insulators    1-in.     galvanized. 

500    standard    strain    insulators    2-in 

100    standard    strain    insulators    2J^-in 

800  straight  line  hangers  one  piece,  galvan- 
ized,   round    top     ^     stud 

1,200  straight  line  clips  12-in  for.  2-0  trolley 
(clinch). 

300  double  curve  cap  and  cone  pullovers,  gal- 
vanized,   comp. 

300  single  -cui^ve  and  cone  pullovers,  galvan- 
ized,   comp. 

25    R.  H.    trolley    frogs,    malleable. 

25    T-.  H.    trolley    frogs,    malleable. 

12    right    angle    cross    overs. 

20     adjustable     crossovers. 

10     rigid     crossings. 

25    feeder    hangers,    O.  B.    2417    or    similar. 

12    section    insulators,    2-0    round    wire. 

G     Y-trolIey    frogs. 

3G     metropolitan     strain     plates,     galvanized. 

3G    metropolitan     strain    ears. 

10     200    amp.    section    switches,    with    boxes. 

Each  tender  must  specify  clearly  the  capacity 
and  type  of  article  quoted  on  with  full  speci- 
fications. 

For  further  information  or  paticulars,  before 
submitting    tenders,    address    City    Commissioners. 

W.    D.    SPENCE, 
42  11  City    Clerk. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATENT  LITIGATION 


FOR  HAND  BOOK 


WANTED -To    purchase   a   second-hand    15   or 
20  h.p.    Induction    Motor,  3-phasc,   00  cycles,  220 
or  550  volts.      Must  be  in   good   condition.      Give 
maker's    name    and    details. 
Canadian    Moloney    Electric    Company,    Ltd., 

Win<lsor,   Out. 


ATENTS 


PHONE 

rflAIN 

2582 

RIDOUT  &  MAYBEE 

103    Bay   Street 
TORONTO,        ...        CANADA 
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The  Two   Extremes 

The  new  leader  of  the  Liberal  party  in  Ontario  has 
taken  occasion  to  express  himself  on  one  or  two  matters  in 
which  electrical  men  are  especially  interested.  Speaking 
for  his  party  he  is  reported  to  have  pledged  his  support  to 
the  public  ownership  and  operation  of  public  utilities,  and 
especially  in  the  matter  of  the  utilization  of  water-powers 
throughout  the  province  for  the  generation  and  distribution 
of  electricity.  He  also  takes  occasion  to  commit  himself 
as  being  in  favor  of  the  acquisition  and  operation  of  tele- 
phone lines,  though  his  pronouncement  in  this  connection 
takes  less  definite  form  than  could  have  been  wished.  An- 
other pronouncement,  and  on  this  he  will  doubtless  be  com- 
mended, shows  his  favorable  attitude  towards  the  enlarge- 
ment of  the  powers  of  the  Ontario  Railway  and  Municipal 
Board.  It  is  believed  that  not  only  should  these  powers 
be  much  wider,  but  that  the  board  should  be  reorganized  so 
as  to  render  it  a  more  influential  and  effective  tribunal  in 
the  public  interest. 

It  is  evident  that  Mr.  Rowell  has  no  intention  of  setting 
himself  in  opposition  to  the  power  policy  pursued  by  the 
Conservative  Government  in  organizing  and  carrying  through 
its  large  electrical  distribution  system  throughout  South- 
western Ontario;  no  doubt  believing  that  with  the  present 
general  feeling  on  the  question  of  public  ownership  it 
would  be  political  suicide  to  do  so.  The  new  leader,  how- 
ever, would  apparently  be  well  advised  in  thoroughly  in- 
vestigating the  conditions  before  advocating  a  similar  ar- 
rangement in  Ontario  in  connection  with  telephones.  Most 
of  us  remember  distinctly  the  local  rejoicing  that  followed 
the  announcement  of  such  a  step  in  Manitoba,  where  cheap- 


er telephones  and  better  service  were  promised.  To  date, 
so  far  as  we  can  learn,  there  is  no  evidence  that  these  pro- 
mises have  been  fulfilled,  and,  indeed,  we  need  go  no  further 
than  the  latest  report  of  Commissioner  I'atterson,  showing 
that  the  present  year's  deficit  on  the  Manitoba  telephone 
system  will  be  $150,000.  We  are  informed  that  this  deficit 
is  not  the  result  of  a  reduction  in  rates  since  the  system  was 
taken  over  by  the  government. 

The  cause  of  municipal  ownership,  so  far  as  telepliones 
are  concerned,  gets  a  distinct  set-back  from  the  announce- 
ment that  the  rates  in  Manitoba  will  be  increased.  We  have 
no  reason  for  believing  that  the  management  in  Manitoba 
has  been  at  fault.  The  result  simply  bears  out  the  argument 
that  municipal  management  is  not  likely  to  be  so  efficient  as 
private   management. 


It  j-et  remains  to  be  shown  that  municipal  operations  in 
Canada  are,  in  general,  a  success.  Such  full  sounding  ex- 
pressions as  "Municipal  Ownership  of  Public  Utilities"  are 
fine  things  to  thrill  a  mass  meeting  of  voters  with,  at  elec- 
tion times.  Yet  it  is  safe  to  say  that  less  than  ten  per 
cent,  of  our  voters  sit  down  and  count  the  cost  or  calculate 
the  probable  advantages  of  the  policy  for  which  they  now 
clamour  so  loudly.  A  factor  that  plays  an  infinitely  larger 
part  in  forming  the  decision  of  the  average  ratepayer  is  his 
hatred  of  wealthy  corporations.  If  the  actual  facts  of  many 
of  to-day's  municipal  enterprises  could  be  unearthed  there 
are  enough  political  intrigues,  enough  extravagant  expendi- 
tures, enough  mistakes  in  judgment,  enough  deliberate  at- 
tempts to  keep  the  taxpayers  in  the  dark  as  to  the  real  con- 
dition of  affairs,  to  reverse  the  tide  of  public  opinion.  But, 
perhaps   these   things   are   better  not  known. 

It  is  interesting  to  analyze  the  causes  that  have  been 
most  prominent  in  producing  the  present  attitude  of  the  pub- 
lic towards  public  ownership.  There  appear  to  be  four 
main  causes: 

1.  The  human  characteristic  aversion  we  all  have  to  see- 
ing any  one  else  with  more  than  we  have  ourselves.  This 
applies  especially  to  wealth  which  means  luxury  and  power. 

2.  The  undoubted  and  indefensible  arrogance  of  some 
of  the  wealthy  private  corporations  which  control  our  pub- 
lic utilities.     This  is  the  result  chiefly  of — 

3.  Improper  franchises  which  give  the  private  corpora- 
tions more  power  than  they  have  any  right  to.  This,  again, 
is  the  result  of — 

4.  Incompetent  municipal  officers  who  were  no  match, 
on  a  keen  business  transaction,  for  the  private  corporation. 

This  latter  cause,  generally  recognized,  is  sufficient  ans- 
wer in  itself  as  to  the  relative  efficiency  of  the  management 
of  a  utility  by  a  company  or  a  municipality.  If  a  company 
is  more  shrewd  at  bargaining,  will  it  not  also  be  more  shrewd 
in  its  business  management?  The  fact  is,  the  corporate 
company  is  an  aggregation  of  specialists  trained  in  the  effi- 
cient organization  and  management  of  the  business  it  is  en- 
gaged in.  A  municipality  is  lacking  in  this  training.  Fur- 
ther, there  is  a  lack  of  continuity  in  the  officers;  there  are 
also  the  exigencies  of  re-election. 


Summed  up,  the  strength  of  municipal  ownership  is 
private  corporation  arrogance;  its  weakness  is  municipal  in- 
competence and  political  interference.  There  are  unmis- 
takable signs  that  the  private  corporations  have  profited  by 
tlieir  experience  and  in  many  cases  have  learned  to  treat 
the  public  justly  and  even  generously.  This  is  coming  to  be 
recognized  as  modern  business  methods.  There  are  also 
signs,  equally  unmistakable,  that  much  of  the  glamour  of 
municipal  ownership  has  been  dispelled,  in  many  quarters, 
by  a  few  years  of  actual  experience.  Either  extreme  is  un- 
satisfactory, and  it  is  reasonable  to  expect  that  in  the  ad- 
justment  of  the  present   chaotic  conditions,   a   sane  average 
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will  be  struck  which  will  bring  us  a  little  nearer  the  ideal, 
when  our  public  utilities  will  be  owned  and  operated  by  a 
private  corporation  under  such  conditions  that  the  public  is 
fully  protected.  This  is  by  no  means  an  impossibility,  for, 
as  we  have  said  before,  the  Consumers  Gas  Company  of 
Toronto,  privately  owned  and  operated,  yet  so  franchised  and 
controlled  .by  the  city  that  the  customers  benefit  largely 
from  the  company's  prosperity,  is  "it." 


Electric  Christmas  Shopping 

Following  enquiries  from  two  or  three  of  our  readers 
as  to  the  best  class  of  electrical  material  to  stock  for  the 
Christmas  trade  the  question  has  been  raised  whether  the 
central  stations  in  general  and  the  retail  dealers  pay  suffi- 
cient attention  to  the  distribution  of  electrical  matter  at 
the  Christmas  season.  There  is  no  disputing  the  fact  that 
a  lot  of  good  money  is  spent  at  Christmas  and  New  Years 
on  small  priced  articles  ranging  (say)  from  $1.00  to  $25. 
This  being  so,  there  does  not  seem  to  be  any  reason  why 
electrical  apparatus  should  not  occupy  a  relatively  more  im- 
portant place  among  Christmas  and  New  Years  presents. 
There  is  more  than  one  reason  why  this  should  be  the 
case.  To  begin  with,  the  majority  of  low  priced  electrical 
apparatus  is  far  more  useful  than  the  average  gift.  Added 
to  this  is  the  fact  that  the  electrical  gift  is  generally  well 
constructed  and  designed  to  last  for  a  number  of  years,  as 
compared  with  flimsy  temporary  articles  or  toys  of  other 
kinds.  There  is  also  the  educative  value  to  be  considered. 
Last,  and  perhaps  not  least  from  the  central  station  view 
point,  is  the  fact  that  they  consume  current  not  only  at 
Christmas  time  but,  if  they  are  used,  all  the  year  round, 
and  so  become  a  continuous  source  of  revenue.  We  believe 
that  the  sale  of  electrical  apparatus  at  this  time  of  the 
year  has  not  been  so  vigorously  advanced  as  it  might  well 
have  been,  and  that  purchasers  have  not  had  the  advantages 
of  electrical  toys,  novelties,  luxuries  and  so  on  sufficiently 
clearly   placed    before    them. 

It  is  unnecessary  here  to  repeat  the  numerous  utilitar- 
ian articles  that  are  to  be  found  on  many  of  the  counters 
of  electrical  retail  houses  but  two  or  three  things  of  special 
interest  have  been  brought  to  our  notice  recently.  One 
of  these  is  a  type  of  present,  dear  to  the  heart  of  every 
school  boy,  consisting  of  passenger  cars,  locomotives,  freight 
cars,  &c.,  all  motor  driven.  Another  one  equally  calculated 
to  give  pleasure  at  this  joyous  season  is  a  small  projec- 
tion lantern  which  can  be  purchased  for  a  few  dollars  and 
will  reproduce  on  a  small  screen  images  of  post  cards  or 
books  or  any  other  article  that  it  may  be  desired  to  en- 
large. These  are  only  two  examples  but  they  point  the 
moral  that  in  the  present  age  there  are  numerous  electric 
toys  which  are  not  only  as  attractive  as  the  old  fashioned 
mechanical  toy  but  have  the  added  value  that  they  are 
permanent,  enjoyable  and  intensely  instructive  in  their  op- 
eration. 


Canadian  Committee  Meeting  of  I.  E.  C. 

A  meeting  of  the  Canadian  Committee  of  the  Interna- 
tional Electrotcchnical  Commission  was  held  in  the  Elec- 
trical Standards  Labratory  at  Ottawa  on  October  21st  last, 
at  which  were  present:  Prof.  Herdt.  in  the  chair,  Prof. 
Barne.s,  Prof.  Gill,  Messrs.  O.  Higman,  A.  B.  Lambe,  J. 
Murphy,  Prof.  Rosebrugh  and  Mr.  J.  J.  Wright.  Such  a 
large  meeting,  attended  by  the  majority  of  those  present  at 
considerable  inconvenience  and  personal  cost,  is  good  evi- 
dence that  the  Canadian  Committee  is  making  every  eflfort 
to  do  its  share  in  advancing  the  work  of  the  Commission. 

The  main  business  before  the  meeting  was  Prof.  Gill's 
report  upon  the  recent  International  Congress  at  Turin, 
Italy,   which    he   attended   as    the    Canadian    delegate.     'Jliis 


report  will  be  found  in  detail  on  another  page  of  this  issue 
of  the  Electrical  News,  and  it  will  be  seen  that  the  Con- 
ference made  several  decided  steps  towards  standardizing 
electrical  practice  throughout  the  world,  chief  among  these 
being  the  adoption  of  symbols  for  current,  resistance,  and 
voltage,  and  the  fixing  of  a  standard  direction  of  rotation 
for  vector  diagrams.  The  report  was  discussed  at  length  by 
the  Committee,  who  finally,  at  the  suggestion  of  Prof.  Gill, 
appointed  a  sub-committee,  consisting  of  Messrs.  Wright, 
(chairman),  Dufi',  Kynoch,  and  Murphy,  to  report  on  be- 
half of  the  Canadian  Committee,  on  the  standardization 
of  international  rules  for  the  rating  and  testing  of  elec- 
trical machinery.  The  basis  of  the,  sub-committee's  work 
will  be  publication  No.  9  of  the  Commission,  being  a 
compilation  of  the  various  rules  now  standard  in  different 
countries  such  as  England,  Germany,  Sweden,  United  States, 
etc. 

At  the  request  of  Mr.  Higman,  who  in  his  capacity  of 
chief  engineer  of  the  Department  of  Inland  Revenue,  con- 
templates a  revision  of  the  Electrical  Units  Act  in  order 
to  bring  it  up  to  date,  another  sub-committee,  consisting 
of  Professors  Barnes,  Gill,  and  Rosebrugh.  with  Mr.  Hig- 
man as  chairman,  was  appointed  to  consider  the  question 
of  electric  and  magnetic  units.  A  third  sub-committee,  con- 
sisting of  Prof.  Herdt,  chairman,  and  Messrs.  Higman, 
Lambe,  and  Murphy,  was  appointed  to  report  upon  the 
local    rules    of   the    Canadian    committe. 

The  next  International  Congress  is  to  be  held  in  Ber- 
lin, Germany,  in  1913,  and  after  that  one  will  probably  be 
called  for  1915  in  San  Francisco,  Cal,  this  latter  in  con- 
junction with  an  International  Congress  of  Applied  Elec- 
tricity. In  connection  with  the  1915  meeting  it  is  sig- 
nilicant  that  the  I.  E.  C.  should  be  asked  by  the  Applied 
Electricity  Congress,  which  met  at  Turin  at  the  same  time 
as  the  I.  E.  C.  to  take  charge  of  the  organization  of  future 
Applied  Electricity  Congresses.  This  was  no  doubt  due  to 
a  feeling  on  the  part  of  such  bodies  as  the  Italian,  British, 
German  and  United  States  Institutions  of  Electrical  En- 
gineers, which  along  with  other  kindred  societies,  consti- 
tute the  Applied  Electricity  Congresses,  that  a  body  hav- 
ing the  world-wide  standing  possessed  by  the  I.  E.  C.  is  in 
a  better  position  to  handle  such  matters  than  any  local 
organizations. 

The  Committee  meeting  closed  with  a  resolution  of 
thanks  to  those  who  had  lately  contributed  to  the  funds 
of  the  Canadian  committee,  namely,  the  Canadian  General 
Electric  Company,  the  Canadian  Society  of  Civil  Engineers, 
the  Canadian  Westinghouse  Company,  and  the  Department 
of  Inland  Revenue,  as  the  Committee  has  been  entirely  de- 
pendent upon  their  great  generosity  for  funds  wherewith  to 
meet  its  obligations,  chief  among  which  are  the  annual  fee 
of  $250.00  which  each  committee  pays  to  the  Commission 
office  in  London,  England,  and  the  expenses  of  a  Canadian 
delegate  to   the   Intcrnatinnal    Congresses. 


Vancouver  Section  of  A,  I,  E.  E. 

A  local  section  of  the  American  Institute  of  Electrical 
Engineers  has  been  organized  in  Vancouver  with  all  the  im- 
portant electrical  interests  of  the  city  represented.  The  fol- 
lowing officers  were  elected  for  the  season  of  1911-1912: — 
Chairman,  F.  D.  Nims  (Western  Power  Company);  secre- 
tary, E.  M.  Breed  (Allis-Chalmers-Bullock  Company);  ex- 
ecutive committee,  F.  D.  Nims,  E.  M.  Breed,  J.  R.  Read,  L. 
G.  Robinson,  A.  C.  Routh.  The  speakers  emphasized  the 
necessity  of  co-operation  among  electrical  engineers  in 
British  Columbia,  where  tlie  opportunities  and  prospects  for 
electrical  developnunl  were  possibly  the  largest  of  any  lo- 
cality in   .'\merica. 
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The  Electrical  Page 

An  idea  which  seems  lb  possess  much  good  value  has 
been  put  into  practice  recently  in  some  of  tlie  larger  cities 
of  the  United  States  by  the  electrical  job  houses  that  ad- 
vertise for  retail  trade.  In  the  past  this  advertising  has 
been  more  or  less  hap-hazard;  the  place  occupied  by  these 
small  advertisers  has  been  very  small  and  it  would  be  al- 
most a  matter  of  surprise  if  the  advertisement  should  at- 
tract any  attention  whatever.  The  new  idea  consists  in 
concentrating  all  the  electrical  advertisements  on  one  page, 
or  on  one  part  of  the  same  page.  This  page  has  been  given 
the  name  the  "electrical  page"  and  readers  soon  get  into 
the  habit  of  looking  for  that  particular  page  if  they  want 
any  information  as  to  the  purchase  of  electrical  apparatus. 
This  innovation  has  been  very  fruitful  of  results  and  ap- 
peals to  us  as  the  proper  way  for  retail  men  to  advertise 
their  small  wares.  To  distribute  these  small  items  over 
1(1,  or  18,  or  24  large  pages  of'  general  reading  matter  is 
about  as  sensible  as  it  would  be  to  distribute  the  news  of 
the  stock  market  or  of  the  cattle  market,  or  any  other 
classified  information  in  the  same  way. 


Hydro-Electric  Power  for  St,  John,  N,B. 

Some  time  ago  the  Common  Council  of  the  city  of  St. 
John  appointed  a  special  committee  to  look  into  the  applica- 
tion of  the  Xew  Brunswick  Electric  Company  for  entrance 
to  the  city  to  engage  in  a  power  and  light  business.  After 
careful  consideration  a  number  of  changes  are  suggested  in 
the  proposed  charter.  One  of  the  recommendations  is  that 
the  franchise  should  be  a  limited  one,  not  over  fifty  years. 
Another  suggestion  is  that  the  right  to  do  business  in  the 
city,  if  granted  to  this  company,  should  not  be  considered  an 
exclusive  one.  The  right  is  claimed  on  the  part  of  the  city 
to  have  the  rates  revised  at  any  time  by  the  Public  Utilities 
Commission.  The  following  scale  of  rates  for  power  is  men- 
tioned as  the  maximum  that  the  company  should  be  per- 
mitted to  charge:  5  h.p.  or  less,  $65  per  h.p.  per  annum  for 
a  10-hour  day;  from  5  to  35  h.p.,  $50;  from  25  to  50,  $45; 
from  50  to  100,  $42.50;  from  100  to  200,  $40;  from  200  up 
$37.50.  The  scale  for  house  lighting,  electric  signs,  hotels, 
etc.,  should  not  be  in  excess  of  the  following;  up  to  1,000  kw. 
hrs.,  13}4c.  per  kw.h.,  25  per  cent,  discount;  above  1,000  kw.h., 
10c.  per  kw.h.,  25  per  cent,  discount. 

The  intention  of  this  company  is  to  develop  the  vvater- 
powers   of  the   Lepreaux  and   Magaguadavic  rivers. 

A  later  advice  states  that  the  Inglewood  Pulp  &  Paper 
Company,  of  Musquash,  N.B.,  have  written  the  city  council 
of  St.  John  that  it  is  their  intention  to  develop  a  power  at 
Musquash  and  they  ask  that  they  be  given  equal  rights  with 
any  other  developing  company.  This  company  calculates 
that  it  can  develop  4,000  h.p.  The  suggestion  has  been  made 
that  the  city  should  purchase  this  latter  power,  install  ma- 
chinery, and  operate  it  as  a  municipal  enterprise. 


Dam  No.  5,  Trent  Valley 


The  work  of  construction  which  has  been  progressing 
at  dam  No.  2  on  the  Trent  River,  2  miles  north  of  Trenton, 
Ont.,  has  just  been  completed  and  the  plant  placed  in  suc- 
cessful operation.  The  electrical  equipment  consists  of  four 
750  kw.  units,  giving  a  total  normal  capacity  of  4.000  h.p., 
capable   of  continuously  developing  5,000  h.p. 

Work  has  also  been  commenced  on  the  construction 
of  another  power  house,  at  dam  No.  5,  at  Frankford,  which 
is  al)out  :i  miles  farther  north  on  the  Trent  River  and  it 
is  expected  (hat  this  station  will  be  openeil  early  next  sum- 
mer. 

Only  one  step-up  transforming  station  will  be  required 
for  these  two  plants  and  this  has  already  been  built  and  is 


in  operation  at  dam  No.  2.  When  the  plant  at  dam  No.  5 
is  completed  it  will  be  connected  by  a  0,600  volt  line  (gen- 
erator voltage)  with  the  transformer  station  at  dam  No.  2, 
which  has  a  capacity  suflicient  to  step  up  the  power  from 
both  development  stations  to  44,000  volts  for  distribution 
over   the    lines   of   the    Electric    Power    Company's    system. 

The  equipment  at  dam  No.  5  will  consist  of  four  650 
kw.  (at  80  per  cent,  p.f.)  60  cycle,  6,600  volt,  112J/$  r.p.m., 
vertical  shaft  generators,  driven  by  a  double  runner  turbine 
of  1200  h.p.  maxinmm  capacity  each.  The  fall  at  this  point 
is  18  feet.  The  exciter  equipment  will  consist  of  one  tur- 
bine   driven    and    one    motor    driven    generator. 

We  understand  that  the  power  from  this  station  will  be 
required  as  soon  as,  or  even  before  the  work  can  be  com- 
pleted, on  account  of  quite  unexpected  development  during 
the  past  year  or  two  in  the  load  on  the  Electric  Power 
Company's  system.  Before  the  end  of  November  it  is  ex- 
pected that  the  new  sub-station  at  the  Canada  Cement 
Company's  Belleville  mill  will  be  in  operation,  which  will 
require  an  additional  1,000  h.p.  It  will  be  remembered  that 
this  cement  company  already  utilizes  3,000  h.p.  in  their 
Lehigh  mill,  which  will  now  bring  their  requirements  up 
to  4,000  h.p.  Additional  power  will  also  be  required  by 
the  Northumberland  Pulp  Company,  at  Campbellford,  where 
a  1,000  h,p.  motor  for  driving  two  3-pocket  grinders,  to- 
gether with  a  number  of  smaller  motors,  will  bring  the 
added  requirements  up  to  1,200  h.p.  before  the  end  of 
the   year. 

The  turbines  for  dam  No.  5  will  be  furnished  by  the  Can- 
adian Boving  Company,  and  the  generators  by  Messrs.  Kil- 
mer, Pullen  &  Burnham,  representing  the  Swedish  General 
Electric  Company.  This  plant  will  be  practically  identical 
with  that  of  the  Sidney  Power  Company's  plant  at  dam 
No.   2. 


Universal  Transmission 

.\  new  device  has  recently  been  invented  known  as 
"Universal  Transmission"  by  which  it  is  possible  to  trans- 
mit power  from  one  form  of  apparatus  such  as  a  motor, 
steam  engine,  or  other  form  of  prime  mover  capable  of 
revolving  an  axis,  to  another  apparatus  in  the  immediate 
neighborhood  of  the  first.  The  value  of  this  transmission 
scheme  lies  in  the  fact  that  it  is  very  efficient,  that  revo- 
lution in  either  direction  may  be  obtained  although  the 
prime  mover  revolves  continuously  in  the  same  direction, 
and  that  any  required  part  of  the  energy  of  the  prime 
mover  may  be  utilized,  at  will,  without  steps  or  abrupt 
gradation. 

The  universal  transmission  apparatus  consists  of  two 
revolving  parts  each  operating  on  a  longitudinal  axis,  though 
these  axes  need  not  necessarily  be  in  the  same  straight  line. 
In  each  half  or  part  of  the  system  are  a  number  of  pistons 
and  cylinders  placed  cylindricallj'  around  the  main  axis 
and  parallel  to  it  so  that  all  the  pistons  when  operating 
move  back  and  forth  in  a  direction  parallel  to  this  main 
axis.  The  heads  of  the  piston  rods  are  held  in  what  is 
described  as  a  head-plate  through  the  centre  of  which  the 
main  axis  passes.  The  head-plate  in  each  case  is  normally 
at  right  angles  to  the  main  axis  but  may  be  tilted  at  any 
angle  to  it  by  a  simple  adjustment. 

Each  part  of  this  apparatus,  which  is  enclosed  in  a  stout 
metallic  casing,  revolves  in  oil  which  occupies  all  the  space 
inside  the  metallic  casing  not  taken  up  by  metal.  The  two 
parts  of  the  apparatus  are  separated  by  a  mid-plate  through 
which  two  passages  on  opposite  sides  of  the  plate  connect 
the  two  halves  of  the  system.  If  when  the  head-plate  is 
at  right  angles  to  its  axis,  either  main  axis  revolves,  there 
is  no  motion  of  the  pistons  in  their  cylinders.     If  however, 
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the  head-plate  is  slightly  tilted  this  causes  the  pistons  to 
work  as  the  head-plate  revolves  which  sets  up  a  current  in 
the  oil  from  one  half  of  the  system  to  the  other  half  through 
the  passages  in  the  mid-plate.  This  current  produced  by 
the  pistons  operating  in  one  end  causes  the  pistons  in 
the  other  end  to  operate  in  unison,  which  in  turn  produces 
a  revolving  motion.  The  amount  of  energy  transmitted  in 
this  manner  depends  on  the  angle  at  which  the  head-plate 
is  held.  Also  by  simply  reversing  the  angle  the  second 
end  is  made  to  rotate  in  the  opposite  direction. 

The  scheme  as  yet  is  limited  in  its  application  and  is 
specially  designed  for  turret  and  gun  control  in  naval 
work.  A  more  general  application  may  easily  follow  its  suc- 
cess along  these  lines.  The  apparatus  is  being  manufactured 
by  the   Universal   Transmission,   Limited,   of  New  York. 


Growth  of  Power  Distribution  in  Central 
Ontario 

The  last  year  has  witnessed  a  wonderful  increase  in 
the  use  of  electric  power  throughout  Central  Ontario  fol- 
lowing the  active  operations  of  the  Electric  Power  Com- 
pany, in  combining  a  number  of  smaller  operating  compan- 
ies which  have  been  placed  under  one  management,  inter- 
connected with  one  another  by  high  tension  transmission 
lines  so  that  they  are  now  in  a  position  to  receive  con- 
tinuous power  and  light  practically  guaranteed  against  any 
contingency.  On  October  28,  1911,  the  output  of  the  Elec- 
tric Power  Company's  system  reached  the  maximum  figure 
of  6,431  kilowatts.  This  is  easily  more  than  double  the 
load  of  a  year  ago.  A  very  noticeable  feature  of  this  sys- 
tem is  the  high  load  factor  maintained,  somewhat  over  .90, 
•a  record  which  it  would  be  impossible  to  equal  in  any  kind 
of  an  isolated  system.  This  high  load  factor  is  accounted 
for  by  the  fact  that  several  of  the  most  important  power 
users  operate  24  hours  a  day,  among  the  more  important 
customers  being  the  Canada  Cement  Company,  of  Belleville, 
Nichols  Chemical  Company,  Sulphide,  and  the  Deloro  Min- 
ing and  Reduction  Company.  An  unusually  high  power 
factor  of  something  over  90  per  cent,  is  also  maintained. 
This  is  kept  up  by  the  use  of  synchronous  motors  installed 
and  operated  by  the  more  important  customers  in  considera- 
tion of  more  favorable  power  rates.  The  total  number  of 
44,000  volt  sub-stations  now  operating  on  this  system  is  16, 
which  will  be  increased  by  the  addition  of  three  more  with 
the  new  year.  The  total  rated  capacity  of  the  generating 
power  is  probably  as  high  as  9,000  kilowatts  normal  rating 
including  the  two  new  units  at  Auburn  dam,  which  will  be 
in    service    almost    immediately. 


The  Sarnia  Arbitration 

Acting  under  the  Conmec  Act  the  town  of  Sarnia  and 
the  Sarnia  Gas  and  Electric  Company  have  arranged  where- 
by the  value  of  the  company's  plant  shall  be  arbitrated. 
Following  this  arbitration  it  is  the  intention  of  the  town 
council  to  again  make  an  offer  to  the  private  company, 
which  if  refused  will  open  the  way  for  the  establishment 
of  a  competitive  municipal  plant.  The  Board  of  Arbitra- 
tion is  composed  of  Solicitor  Weir  of  Sarnia  for  the  town, 
H.  H.  Macrae,  Toronto,  for  the  company,  and  Judge  Coul- 
ter, of  St.  Thomas.  A.  L.  Mudge,  of  Smith,  Kerry  & 
Chace,  Toronto,  and  E.  J.  Philip,  Berlin,  have  been  re- 
tained as  experts  by  the  town.  The  next  meeting  of  llic 
Board   will   be   on    December   18th. 


Planing  Mill  Electrification 

The  latest  addition  to  the  list  of  electrically  operated 
wood-working  plants  in  the  Canadian  West  is  the  mill  and 
box  factory  of  the  Brunette  Sawmill  Company,  at  Sapperton, 
B.C.  The  generating  equipment  is  housed  in  a  reinforced 
concrete  building  25  ft.  x  35  ft.,  equipped  with  metal  sheath- 
ed doors,  steel  windows  with  wire-glass  panes  and  being 
otherwise   of   fireproof   construction    throughout. 

The  main  generating  unit  is  a  500  kv.a.,  3-phase,  60  cycle, 
480  volt,  3,600  r.p.m.,  A-C-B  steam  turbo-generator  designed 
for  operating  condensing  on  110  lbs.  steam  pressure.  The 
turbine  has  a  rated  output  of  670  h.p.  and  has  twenty-five 
per  cent,  overload  capacity.  The  exciter  used  in  normal 
operation  is  a  15  kw.  C.  G.  E.  turbo-generator  running  at 
4,500  r.p.m.  A  second  small  unit  of  35  kw.  capacity,  A-C-B 
manufacture,  direct-connected  to  a  9  x  10  Ideal  engine,  is 
normally  used  for  the  lighting  of  the  mill  and  the  operation 
of  several  small  motors,  but  is  also  counted  on  as  a  reserve 
exciter  in  case  of  mishap  to  the  smaller  one. 

The  switchboard  apparatus  is  of  the  pedestal  type,  in- 
stalled by  the  Canadian  Westinghouse  Company.  A  Tirrill 
automatic  voltage  regulator  is  used.  Four  main  circuits  are 
laid  from  the  power  house,  two  to  the  planing  mill,  one  to 
the  box  factory,  one  to  the  saw-mill,  the  local  distribution 
in  each  case  being  from  a  steel  cabinet  containing  a  slate 
panel  upon  which  all  the  starting  fuses  for  the  various  motors 
are  mounted.  The  wiring  is  in  steel  conduit  throughout, 
with  approved  condulet  fittings.  The  motors  for  the  most 
part  are  directly  connected  by  flexible  couplings  to  the  ma- 
chines  they   drive. 

Mr.  L.  A.  Lewis  is  manager  of  the  Brunette  Sawmill 
Company.  Mather,  Yuill  &  Company,  of  Vancouver,  design- 
ed and  supervised  the  installation. 


Highest  Transmission  Voltage  in  the  World 

Transformers  for  a  150,000  volt  transmission  line  are 
now  under  construction  by  Allis-Chalmers  Company  of  Mil- 
waukee, Wis.  They  are  4,000  kv.a.  single  phase,  60  cycle, 
oil  filled,  water  cooled  transformers  for  service  on  the 
Pacific  coast  on  the  lines  of  the  Nevada-California  Power 
Company.  These  transformers  are  designed  for  36,000  and 
6,600  volts  on  the  low  side  and  87,000  volts  on  the  high 
voltage  side.  Three  transformers  form  a  group  which  will 
be  connected  in  "delta"  on  the  low  voltage  side.  The 
high  voltage  side  is  connected  in  "Y"  to  give  150,000  line 
voltage.  The  transformers  are  designed  for  an  insulation 
test  between  high  voltage  and  low  voltage  coils  or  be- 
tween high  voltage  coils  and  iron  of  300,000  volts,  alter- 
nating current,  for  one  minute.  The  principal  dimensions 
are  as  follows: — diameter  of  base  8  ft.  10  in.;  height  to 
top  of  cover  15  ft.  8  in.;  height  to  top  of  high  tension 
terminals  19  ft.  10  in.  With  normal  supply  of  cooling 
water  these  transformers  will  carry  full  rated  load  for  34 
hours  with  a  temperature  rise  not  exceeding  40°  centi- 
grade. They  will  carry  25  per  cent,  overload  continuous- 
ly with  a  temperature  rise  not  exceeding  55°  centigrade. 
Each  transformer  complete  with  oil  weighs  about  43  tons 
and  the  efficiency  at  full  load  will,  it  is  claimed,  be  con- 
siderably   over    98    per    cent. 


As  a  result  of  alleged  poor  service  on  the  part  of  the 
Bell  Telephone  Company  in  Owen  Sound  the  purchase  of 
the  company's  system  by  the  town  is  being  discussed. 


Tungsten  in  Ontario 

1 1  is  reported  tli.it  a  discovery  of  Scheelite,  an  ore  from 
which  tungsten  is  obtained,  has  been  discovered  in  northern 
Ontario.  Mr.  E.  G.  Rognon  is  credited  with  this  find,  while 
prospecting  for  gold.  It  is  said  that  the  sample  tested  assays 
unusually  high  in  tungsten.  No  official  test,  however,  has 
yet  been  made  of  this  ore. 
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Auburn  Power  Co.  Operating 

The  new  power  house  of  the  Auburn  Power  Company 
was  put  into  operation  early  in  November  on  the  completion 
of  the  erection  of  the  first  500  kw.  generator.  The  station 
is  designed  for  the  installation  of  four  500  kw.  units  in  all, 
three  of  which  will  be  in  operation  before  the  end  of  the 
present  year. 

The  Electric  Power  Company  and  their  engineers, 
Messrs.  Smith,  Kerry  &  Chace,  are  to  be  complimented  upon 
the  fine  appearance  of  this  plant,  as  well  as  for  the  com- 
pleteness with  which  the  engineering  features  have  been 
worked  out.  The  power  house,  with  its  handsome  red  tiled 
roof,  when  completed  will  be  a  distinct  credit  to  Peter- 
borough. 

The  power  will  be  available  for  distribution  by  the 
Peterborough  Light  &  Power  Company,  who  also  obtain 
1.500  h.p.  from  the  American  Cereal  Company's  power  house, 
thus  providing  in  a  very  safe  and  effective  manner  for  the 
present  power  needs  of  Peterborough. 

A  44,000  volt  transmission  line  from  Peterborough  to 
Port  Hope  now  nearing  completion  will  provide  satisfac- 
torily for  the  interchange  of  power  between  Peterborough 
and  other  parts  of  the  Electric  Power  Company's  S3'3tem,  and 
will   incidentally   feed   the   new   sub-station    at    Millbrook. 


New  Telephone  Rates  for  the  City  of  Winnipeg 

We  are  informed  that  it  is  the  intention  of  the  telephone 
commissioners  of  the  Government  of  Manitoba  to  place  the 
entire  service  in  Winnipeg  on  what  is  known  as  the  "mea- 
sured service  basis,"  by  charging  a  minimum  amount  for 
business  telephones  which  would  carry  with  it  a  sufficient 
number  of  calls  to  answer  the  purposes  of  any  ordinary 
business  and  by  making  an  extra  charge  for  all  calls  above 
this  number  each  month.  Very  heavy  users,  by  contracting 
for  a  large  number  of  calls,  could  get  them  at  a  favorable 
rate,  and  this  would  represent  practically  the  outside  amount 
which  they  would  have  to  pay  for  their  service. 

The  same  system  will  apply  to  residence '  telephones, 
and  will  be  accomplished  by  charging  a  minimum  amount, 
carrying  with  it  a  sufficient  number  of  calls  to  satisfy  the 
average  household,  then  adding  an  extra  charge  of  so  much 
per  call  beyond  that  amount.  The  idea  is,  if  possible,  to 
so  regulate  the  rates  as  not  to  restrict  the  use  of  the  tele- 
phone or  the  advantages  gained  by  their  use  by  constantly 
having  before  the  mind  of  the  subscriber  the  thought  that 
every  time  he  uses  his  telephone  it  means  a  greater  expense, 
while  at  the  same  time  it  is  believed  this  plan  will  tend  to 
prevent  the  use  of  the  telephone  for  unnecessary  or  useless 
calls.  The  plan  outlined  also  includes  the  charge  for  all  ser- 
vice by  the  month  instead  of  on  a  six  months'  basis. 


Saskatoon  Power  Extensions 

The  new  power  house  being  erected  at  Saskatoon  is 
well  under  way.  The  steel  work  and  most  of  the  brick  work 
is  completed.  The  floor  space  covers  an  area  of  85  x  54  feet. 
Three  500  h.p.  boilers  are  being  installed  this  autumn, 
which  will  operate  three  generators  not  yet  set  in  place.  The 
boilers  are  of  the  Babcock  &  Wilcox  type. 

It  is  expected  that  a  large  hydro-electric  plant  will  be 
started  next  spring,  a  few  miles  out  of  Saskatoon,  by  a 
private  company.  It  is  also  expected  that  the  same  company 
will  construct  and  operate  a  street  railway  system.  The 
present  intention  is  to  obtain  power  for  the  city's  require- 
ments from  the  hydro-electric  installation  when  complete. 
To  this  end  the  power  house  is  being  made  large  enough  to 
accommodate  transforming  equipment. 


Addition  to  Regina  Power  Plant 

The  power  house  of  the  Regina  municipal  power  plant 
has  recently  been  extended  to  accommodate  the  necessary 
increase  in  the  generating  equipment.  The  additions  arc  suf- 
ficient to  house  two  400  kw.  railway  sets,  two  1,500  a.c. 
turbo-generator  sets  along  with  economizer,  feed  pumps  and 
draught  fans.  All  this  apparatus  will  not  be  installed  imme- 
diately, but  for  the  present  one  battery  of  two  500  h.p.  Bab- 
cock &  Wilcox  boilers  has  been  installed  and  is  operat- 
ing. One  400  kw.  Belliss-Sieniens  unit  with  switchboard 
and  condenser  has  been  operating  since  the  1st  of  August. 
Also  two  sections  of  IGO  pipes  each  of  Green  Fuel  Econo- 
mizer have   been  installed  with   one   Weir   feed  pump. 

The  foundations  are  ready  for  one  1,500  kw.  Willans  & 
Robinson-Siemens  turbo-alternator.  This  machine  was 
shipped  on  November  17th  and  will  be  put  in  place  and  in 
operation  with  all  haste  on  its  arrival.  The  extensions  and 
improvements  at  the  power  house  are  in  charge  of  Mr.  E.  W. 
Bull,   city   electrician. 


Twenty  Thousand  Kilowatts  Ready 

The  Western  Canada  Power  Company,  Limited,  a  des- 
cription of  whose  transmission  line  appears  elsewhere  in 
this  issue,  have  practically  completed  the  installation  of  two 
units  of  10,000  kilowatts  each  at  Stave  River,  about  35  miles 
from  Vancouver,  B.C.  The  first  unit  commenced  running 
on  November  15th,  and  so  soon  as  the  transmission  lines 
and  receiving  station  can  be  tested  out,  power  will  be  sup- 
plied to  consumers.  R.  F.  Hayward,  the  general  man- 
ager of  the  company,  reports  about  30,000  h.p.  of  available 
business,  about  half  of  which  will  be  connected  up  during 
the  next  six  months,  and  the  balance  as  soon  as  consumers 
can  install  the  necessary  apparatus.  The  Whatcom  County 
Ivailway  and  Light  Company,  of  Bellingham,  in  the  State 
of  Washington,  which  is  controlled  by  Messrs.  Stone  & 
Webster,  of  Boston,  Mass.,  have  contracted  for  a  supply  of 
about  6,000  h.p.  from  the  Western  Canada  Company,  and 
the  Dominion  Government  have  authorized  a  license  for  the 
export   of  this  power   to   the   United  States. 


Port  Stanley  Line  Well  Under  Way 

The  transmission  line  running  south  from  St.  Thomas 
to  supply  Port  Stanley  with  light  and  power  is  under  con- 
struction and  will  be  ready  at  the  latest  by  January  1st. 
This  is  a  13,200  volt  line  capable  of  carrying  1,000  h.p. 
However,  this  amount  will  not  be  required  at  present  in 
Port  Stanley  and  transforming  and  other  equipment  is 
only  being  installed  to  the  amount  of  250  h.p.  capacity. 
This  will  light  the  streets  and  houses  of  the  town  and  sup- 
ply such  power  as  is  necessary.  An  interesting  feature  of 
the  power  situation  there,  arises  from  the  fact  that  a  num- 
ber of  the  inhabitants  of  Port  Stanley  are  fishermen.  It 
is  understood  that  in  this  connection  a  number  of  small 
motors  have  already  been  contracted  for  which  will  be  used 
in  the  cutting  of  ice,  which  in  turn  will  largely  be  util- 
ized in  packing  their  fish.  The  capacity  of  these  motors 
for  sawing  ice  ranges  from  2   to  4  h.p. 


Three  Rivers  Will  Build  in  Spring 

As  the  season  was  too  advanced  to  commence  work 
when  the  ratepayers  passed  the  by-law  to  build  an  electric 
railway  in  Three  Rivers,  Que.,  construction  has  been  held 
over  until  next  spring.  The  line  will  be  about  5}^  miles 
in  length  and  the  council  has  decided  to  build  within  the 
city  limits  at  the  start,  and  later  to  extend  the  line  to  the 
various  parishes   in   close   proximity  to  the   city. 
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Further  Notes  on  Electrical  Iron  Smelting 

Hy  Thomas  I).  Robertson 

Since  writing  about  the  development  of  Electrical  Iron 
Smelting  in  Sweden  (See  "Electrical  News"  Aug.,  1911) 
results  have  been  obtained  at  the  Gronwall  Electric  Reduc- 
tion Furnace  operating  under  the  auspices  of  Jcrnkontoret 
(The  Iron  &  Steel  Institute  of  Sweden)  at  Trolhattan,  which 
not  only  are  better  than  any  hitherto,  but  which  the  author 
trusts  may  arouse  further  interest  in  this  process  in  Cana- 
dian   electrical    circles. 

As  mentioned  in  the  previous  article  the  Trolhattan 
Furnace  was  shut  down  at  the  beginning  of  last  June  in 
order  to  effect  certain  alterations  suggested  by  the  results 
of  the  previous  six  months  working.  These  improvements 
involved  two  important  changes.  In  Fig,  1  is  shown  a  sec- 
tion of  the  furnace  illustrating  the  new  arrangement  of  the 
electrodes.  At  the  time  the  furnace  was  built  amorphous 
carbon  electrodes  in  one  piece  the  necessary  diameter  could 
not  be  obtained,  so  built-up  electrodes  were  employed.  These 
wers  unsatisfactory  as  not  only  did  the  component  parts 
wear  away  unevenly  but  the  losses  due  to  stump  ends,  whicli 
had   to   be   thrown   away,  were   high. 

However,  owing  to  the  progress  that  has  been  recently 
made  in  the  manufacture  of  carbon  electrodes  of  large  sec- 
tion it  is  now  possible  to  obtain  cylindrical  electrodes  GOO 
m.m.  diameter  by  3000  m.m.  long.  The  specific  resistance 
of  these  is  less  than  of  the  older  electrodes,  so  that  the 
same  current  can  be  carried  by  an  electrode  of  somewhat 
sinaller   area. 

These  cylindrical  electrodes  are  fitted  witli  screw  joints 
which  enable  a  new  electrode  to  be  screwed  on  to  the 
stump  of  an  old  one,  whilst  the  latter  is  in  the  furnace. 
In  this  way  there  is  no  loss  due  to  stump  ends,  which  loss 
had  in  the  earlier  work  amounted  to  nearly  50  per  cent,  of 
the   gross   electrode   consumption. 

The  joint  between  the  old  and  new  electrodes  gives  a 
good  electrical  contact  and  it  is  said  that  no  heating  oc- 
curs at  the  joint. 

A  further  advantage   of  this  new  type   of  electrode  lies 


nc.i. 


rent  had  to  traverse  the  wlujle  length  of  the  carbon  before 
reaching  the  charge  in  the  furnace.  Now,  however,  the 
connection  is  made  by  a  water  cooled  copper  ring  which 
grijis  the  electrode  just  above  the  point  where  it  enters  the 
roof.  In  this  way  the  distance  which  the  current  has  to 
travel  is  always  at  a  minimum,  and  not  only  is  the  length 
of  carbon  traversed  by  the  current  a  great  deal  shorter, 
Init  its  temperature  is  higher  and  consequently  its  resistance 
considerably   less   than   that   of   the   cold   electrode. 

It  will  be  remembered  that  the  gas  produced  by  the  re- 
duction  of  the  charge  was  taken  and,  after  passing  through 


in  the  fact  that  an  improved  method  of  connecting  the 
copper  cables  carrying  the  current,  with  the  electrode,  can 
be  adopted.  The  old  arrangement  was  to  make  this  con- 
nection  at   the   upper  end   of  the   electrode   so   that    the   cur- 


two  dust  catchers,  was  blown  by  means  of  a  fan  under  the 
roof  of  the  melting  chamber,  serving  the  double  purpose  of 
cooling  the  roof  and  at  the  same  time  aiding  in  the  re- 
duction of  the  descending  charge  during  its  passage  up  the 
shaft.  Difficulties  were  however  experienced  in  carrying  out 
this  scheme,  due  to  the  dust  contained  in  the  gas.  The  dust 
catchers  installed  were  effective  in  catching  the  coarser 
dust  particles,  but  allowed  the  very  fine  ones  to  pass  through 
with  the  gas.  On  passing  through  the  centrifugal  fan  this 
fine  dust  was  thrown  to  the  outside  of  the  fan  casing,  where 
it  accumulated  and  periodically  choked  the  fan,  so  that 
in  spite  of  the  introduction  of  a  jet  of  water  into  the  centre 
of  the  fan  this  deposit  became  so  thick  that  the  fan  had 
to  be  shut  down  every  week  for  cleaning. 

Some  means  of  freeing  the  gas  of  its  fine  dust  had  to 
l>e  found,  so  that  it  was  decided  to  wash  the  gas  in  an 
ordinary  water  scrubber  before  passing  it  through  the  fan. 
The  new  arrangement  is  seen  in  Fig.  2.  The  gas  is  taken  from 
the  furnace  top  and  after  passing  through  a  small  dust 
catcher,  to  remove  the  coarser  particles,  is  taken  to  the 
water  scrubber.  This  is  filled  with  wooden  grid  work  over 
which  water  trickles  thoroughly  washing  the  gas  free  from 
fine  particles.  Two  fans  are  installed,  one  of  which  is 
held  in  reserve,  so  that  the  circulation  of  the  gas  can  be 
made    continuous. 

These  changes  in  the  arrangement  of  the  plant  have 
been  productive  of  good  results.  The  new  electrodes  have 
resulted  in  a  saving  of  power  and  a  less  consumption  of 
electrode  per  ton  of  iron.  The  new  gas  circulating  arrange- 
nunl  lias  caused  the  furnace  to  work  more  regularly,  and 
with  the  further  improvement  of  introducing  a  portion  of 
the  ure  (10  per  cent)  in  the  centre  of  the  shaft  (instead 
of  spreading  it  all  round  the  walls  of  the  shaft  as  was 
done  formerly)  the  production,  and  grade  of  iron  is  even 
more  regular.  The  amount  of  iron  prmluced  per  h.p.  year 
has   risen   to  a   figure   higher    than   any   previously   recorded. 

The  results  obtained  during  the  week  September  ;ird 
to   iUh    show   a   production    of   H.T.I    (long)    tons   of   iron    per 
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h.p.  year  from  ore  containing  68  per  cent.  iron.  740  lbs. 
of  charcoal  and  126  lbs.  of  limestone,  per  ton  of  iron, 
were  used  for  the  smelting  of  the  charge  and  370  lbs.  of 
slag  per  ton  of  iron  were  made,  the  average  load  on  the 
iurnace  being  1S15  h.p.  The  gross  consumption  of  electrodes 
was  lowered  to  H  lbs.  per  ton  of  iron. 

These  figures  would  have  been  considered  almost  im- 
possible little  more  than  a  year  ago,  but  remarkable  as  they 
are,  there  is  every  reason  to  believe  that  the  next  twelve 
months  will  see  a  still  further  development  as  the  larger 
electric  furnaces  which  are  being  built  at  present  in  Norway 
and  Sweden,  will  cut  down  radiation  losses,  and  will  work 
still   more   regularly   and   economically. 


Fundamentals  of   Electrical  Contracting 

At  a  noonday  talk  of  the  Electrical  Association  of  Que- 
bec, Montreal,  on  Xovember  16,  Mr.  J.  H.  Lauer,  secre- 
tary of  the  Builders'  Exchange,  spoke  on  some  fundamental 
principles  affecting  the  business  of  contractors.  There  was 
he  asserted,  no  such  thing  as  luck  in  contracting;  there 
were  certain  principles  which,  carried  out  thoroughly,  must 
mean  success.  Touching  upon  the  accounting  end  he  said 
that  many  looked  upon  this  as  of  little  importance,  but  it 
was  a  great  mistake.  The  greatest  number  of  business  fail- 
ures in  the  United  States  and  Canada  occurred  among  con- 
tractors and  the  reason  was  that  the  lirms  did  not  suffi- 
ciently look  after  the  accounting  side.  A  mistake  was 
often  made  in  figuring  upon  the  cost  of  labor;  they  cal- 
culated that  the  men  would  do  a  larger  amount  of  work  than 
could  reasonably  be  expected  and  he  had  known  instances 
where  labor  had  cost  20  per  cent,  more  than  had  been  es- 
timated upon.  Mr.  Lauer  insisted  upon  the  necessity  of  per- 
sonal energy  and  the  importance  of  reputation;  one  with- 
out the  other  was  of  little  avail.  They  must  remember  that 
the  owner  who  was  looking  to  build  had  a  very  shrewd 
idea  of  the  reputation  of  the  contractor  to  whom  he  was 
going  to  give  work.  It  was  all  very  well  to  say  that  the 
work  would  go  to  the  lowest  bidder,  but  they  knew  that 
the  reputation  of  the  contractor  was  a  vital  factor  in  the 
awarding  of  the  work.  Some  contractors  looked  upon  ad- 
vertising as  a  dead  loss;  this  was  a  mistaken  notion.  They 
must  keep  themselves  before  the  public  as  reputatble  con- 
tractors, and  when  once  their  reputation  was  established 
they  must  justify  it  by  good  work.  The  man  who  was 
looking  to  do  cheap  work  was  not  the  man  who  would  suc- 
ceed  in   the   end. 

With  regard  to  such  associations  as  theirs,  they  were 
often  looked  upon  as  combinations  to  fight  labor,  and  this 
he  regarded  as  a  wrong  aspect.  Referring  to  the  impor- 
tance of  fixed  charges  in  conducting  business  Mr.  Lauer 
alluded  to  some  recent  labor  troubles  in  the  plumbing 
business  in  Montreal,  the  outcome  of  which  was  an  agree- 
ment to  add  a  definite  percentage  for  overload  charges.  One 
question  which  the  Electrical  Association  had  to  consider 
was  how  to  get  and  keep  a  better  class  of  electrical  me- 
chanics in  Montreal.  The  city  had  the  name  of  offering  the 
cheapest  inducements  to  the  wage-earner  in  the  electrical 
trade  on  the  continent.  The  men  here  were  paid  on  an  av- 
erage from  25  to  30  cents  per  hour,  while  in  the  States  the 
average  was  from  40  to  45c.  How  could  they  expect  to 
keep  good  men  when  contractors  paid  such  wages?  Then, 
too,  there  was  the  question  of  apprentices,  who  were  paid 
from  $3.50  to  $4.00  per  week  the  first  year  to  $6.00  in  the 
third  year,  if  they  stayed  during  the  latter  year;  $5.50  if 
they  changed.  They  could  not  expect  to  attract  young  men 
under  such  circumstances.  There  was  in  these  days  a  lack 
of  sympathy  between  the  men  and  masters,  and  there  was 
an  ever-widening  breach  between  the  employed  and  the 
employers.     There  must  be  an  earnest  endeavor  to  get  back 


to  the  personal  relationship  which  formerly  existed  be- 
tween  the   two. 

Speaking  on  the  question  of  co-operation  Mr.  Lauer  re- 
ferred to  the  benefits  of  the  association  in  pressing  their 
claims  upon  architects,  in  dealing  with  the  relations  between 
contractors  and  sub-contractors,  supply  houses,  and  in  other 
ways. 

On  the  question  of  fire  losses,  the  speaker  stated  that 
in  the  United  States  and  Canada  the  highest  average  loss  per 
annum  was  $3.66  against  49c.  in  six  European  countries  per 
head  of  population;  the  lowest  average  loss  was  $2.19  in  the 
States  and  Canada  against  12c.  in  Europe,  and  the  total  aver- 
age $2.67  against  23c.  He  suggested  that  electrical  contract- 
ors should  follow  the  example  of  the  plumbers  and  raise  their 
status  by  obtaining  recognition  from  the  civic  authorities.  No 
plumber  could  do  work  without  passing  an  examination, 
whereas  anyone  could  do  wiring  and  call  himself  an  elec- 
trical contractor.  Many  fires  were  due  to  defective  wiring 
caused  by  want  of  knowledge  on  the  part  of  people  doing 
the  work,  and  if  the  status  of  the  electrical  contractor  was 
recognized   this  would,   in   a   measure,   be   remedied. 


Cedar  Rapids  Power  Development 

From  time  to  time  during  the  past  few  months  there 
have  appeared  in  the  press  certain  statements  in  regard  to 
the  development  of  power  at  the  Cedar  Rapids  in  the  St. 
Lawrence  River  by  the  Cedar  Rapids  Manufacturing  and 
Power  Company,  and  now  that  this  development  is  about  to 
take  definite  shape  the  follovving  description  will  prove  in- 
teresting:— 

The  Cedar  Rapids  are  located  about  thirty  miles  west- 
ward from  the  centre  of  Montreal,  and  are  familiar  to  all 
who  have  come  down  the  St.  Lawrence  River  by  steamboat. 
There  is  a  natural  fall  in  the  Rapids  of  32  feet,  and  it  is 
proposed  to  use  this  fall  in  producing  power. 

The  scheme  of  development  is  very  simple  and  consists 
of  the  building  of  a  dyke  in  the  river,  parallel  with  the  shore, 
the  whole  length  of  the  rapids,  the  power  house  being  be- 
tween the  lower  end  of  the  dyke  and  the  north  shore;  the 
headrace  will  thus  be  formed  between  the  dyke  and  the 
north    shore. 

It  will  be  seen  that  no  water  is  diverted  from  the  river, 
the  water  entering  the  headrace  in  the  river  and  discharging 
from  the  power  house  into  the  river  at  the  foot  of  the  rapids. 
The  Cedar  Rapids  Manufacturing  &  Power  Company 
was  incorporated  by  the  Dominion  Parliament  in  1904,  and 
then  acquired  the  land  on  the  north  side  of  the  river  opposite 
the  Cedar  Rapids.  When  the  company  applied  to  the  gov- 
ernment for  the  right  to  develop  the  power  in  the  river,  the 
matter  was  enquired  into  and  reported  upon  favorably  by  the 
Engineers  of  the  Public  Works  Department.  The  Minister, 
however,  referred  the  matter  to  the  International  Waterways 
Commission  for  their  opinion  as  to  the  effect  of  the  develop- 
ment upon  navigation,  and  the  Commission,  after  full  in- 
quiry, endorsed  the  plans  of  the  company.  Subsequently  an 
agreement  was  made  with  the  Dominion  Government  cover- 
ing the  work  the  company  was  permitted  to  carry  out,  and 
defining  the  quantity  of  water  that  might  be  used  for  de- 
veloping power. 

The  company  then  applied  for  and  obtained  a  lease  from 
the  Province  of  Quebec  of  the  necessary  area  in  the  bed 
of  the  river  on  which  to  build  their  works,  and  filed  with  the 
Dominion  Government  the  detail  plans  of  the  proposed 
works,    which   were   formally   approved. 

The  company  has  power  to  expropriate  lands  for  trans- 
mission lines  and  these  powers  extend  over  the  Province  of 
Quebec  and  the  eastern  portion  of  Ontario. 

The  total  quantity  of  power  which  may  be  developed  by 
the   Cedars   Company   is   150,000   horse   power   at   the   power 
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house,  and  it  is  propo.scd  to  make  the  initial  ilevclopmciit 
50,000  horse  power,  aiul  increase  this  from  time  to  time  as 
becomes   necessary. 

The  physical  features  of  the  river  are  peculiarly  adapted 
to  the  development  of  power  at  Cedar  Rapids,  and  the  difli- 
culties  of  construction  and  operation  are  reduced  to  a  mini- 
mum, so  that  as  a  source  of  power  it  will  be  continuous 
and   dependable. 

With  such  a  large  amount  of  power  available  within  so 
short  a  distance  from  the  city,  the  advantage  to  the  city  of 
Montreal  is  apparent.  The  cost  of  production  will  be  com- 
paratively low  and  will  ensure  a  large  consumption  of  elec- 
tric power,  by  supplying  industries  now  in  operation,  and 
by  inducing  new   industries   to   locate  there. 

The  advantages  will  not  all  be  for  Montreal,  however, 
as  the  company  is  now  in  treaty  with  parties  who  intend 
establishing  mills  near  the  power  works  and  so  the  imme- 
diate locality  will  receive  the  benefit  of  them. 

The  direction  of  the  scheme  is  in  the  hands  of  Mr.  D. 
Lome  McGibbon,  who  has  devoted  a  great  deal  of  his 
energy  to  organizing  the  project,  and  who  will  carry  it  to 
a  successful  completion.  Mr.  Henry  Holgate  is  the  engineer 
in  charge  of  construction.  The  company's  office  is  in  the 
Richelieu    Building,    No.    'J    Victoria    Square,    Montreal. 


The  Storage  Battery  in  Operation 

We  are  indebted  to  the  storage  battery  department  of 
the  Canadian  General  Electric  Company  for  the  following 
interesting  data  concerning  the  installation  and  operation 
of  a  storage  battery  of  the  Chloride  Accumulator  type  on  the 
property  of  the  Goldfield  Consolidated  Mines  Company. 
Power  is  purchased  by  the  company  on  the  "maximum  de- 
mand" basis.  The  transmission  system  is  100  miles  long 
60,000  volts,  60  cycles.  The  load  is  less  than  8,000  kw.  Un- 
der these  conditions  comparatively  small  load  changes  pro- 
duced relatively  large  variations  in  voltage.  To  remedy 
this  defect  as  well  as  to  improve  the  load  factor  (an  im- 
portant item  under  the  maximum  demand  charge)  a  storage 
battery  of  120  cells  with  a  motor  generator  set  of  400  kv.a. 
capacity   was   installed. 
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Fig  1 

The  scheme  of  the  installation  is  shown  in  figure  1, 
where  it  is  seen  that  the  motor  generator  set  floats  directly 
across  the  a.c.  bus-bars  with  the  battery  between  the 
brushes  of  the  d.c.  machines.  Regulation  is  effected  by 
means  of  a  special  winding  on  the  field  of  the  d.c.  machine 
supplied   by   a   siJtcial    induction   motor   driven   exciter.     The 


field  of  this  exciter  is  in  turn  controlled  by  a  "Carbon 
Regulator"  which  is  equipped  with  a  "Watt  Solenoid"  con- 
nected on  the  incoming  supply  line.  When  the  battery  is 
lloating  the  special  exciter  is  at  zero  voltage;  but  it  will 
be  seen  that  any  change  of  power  in  the  incoming  line  will 
result  in  an  immediate  rush  of  current  in  the  special  wind- 
ing of  the  d.c.  machine,  causing  the  battery  to  charge  or 
discharge,  as  the  case  may  be  to  correct  such  change.  On 
account  of  the  extremely  short  time   element  of  the   carbon 


ujeomm^     Svf^r    t-imc,     Jftci/i-Areo    t^no,     BMC.  JZ-,/910 

Fig.  2 

regulator,  correction  is  made  so  quickly  that  the  resulting 
load  on  the  incoming  line  may  be  made  practically  a  straight 
line.  The  effect  of  regulation  is  very  clearly  seen  by  com- 
paring the  two  charts  shown  in  figures  2  and  3  taken  simul- 
taneously, one  on  the  incoming  supply  line  and  the  other 
on  the  combined  outgoing  feeders.  The  main  field  of  the 
d.c.    machine   is   self   excited   and   is   therefore   weakened   on 
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Fig.  3 

battery  discharge  and  strengthened  on  charge,  which  ac- 
tion assists  the  special  field  winding. 

Excitation  for  the  synchronous  machine  is  furnished  by 
means  of  a  second  exciter,  mounted  on  the  motor  generator 
shaft.  A  Tirrill  regulator  is  connected  to  the  latter  for  the 
purpose  of  regulating  the  voltage  of  the  incoming  supply 
line  by  forcing  the  synchronous  machine,  within  its  ca- 
pacity, to  take  lagging  or  leading  current  as  may  be  re- 
quired. The  lagging  components  of  starting  current  from 
the  induction  motor  hoists  are  fully  equal  to  the  energy 
components  and  more  seriously  disturb  the  voltage.  These 
lagging  components  are  largely  absorbed  by  the  synchron- 
ous machine,  while  the  energy  components  pass  through 
to   the   battery. 

The  circuit  breaker  in  the  incoming  supply  line  is  equip- 
pe(i  with  time  limit  relays,  both  overload  and  reverse  current, 
and  is  interlocked  with  the  circuit  breaker  in  the  main 
bus  bars,  so  that  the  battery  apparatus  is  immediately  iso- 
lated in  case  of  failure  of  the  power  supply.  The  motor  gen- 
erator set,  however,  being  still  connected  to  the  battery, 
remains  in  operation  at  approximately  normal  speed,  and 
the  emergency  bus  bars  remain  connected  to  its  a.c.  side. 
Whenever  the  main  circuit  breaker  opens,  it  is  evident  that 
the  carbon  regulator  must  be  cut  out  simultaneously,  other- 
wise its  action  would  at  once  tend  to  strengthen  the  field 
of  the  d.c.  machine,  causing  the  set  to  slow  down.  To 
prevent  this,  a  small  auxiliary  switch  in  the  carbon  regu- 
lator   circuit    is    attached    lo    the    main    circuit    breaker    and 
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opened  at  the  same  time.  As  soon  as  power  conies  on,  the 
set  is  resynclironizcd  without  any  interruption  to  service  on 
those  feeders  which  were  connected  to  the  emergency  bus 
bars.  For  convenience  and  additional  reliability,  the  main 
bus  bars  are  all  in  duplicate,  not  shown  in  the  diagram. 

Graphic  recording  wattmeters,  one  on  either  side  of  the 
synchronous  machine,  show  the  regulated  and  unregulated 
load  curves.  Fig.  2  and  Fig.  3  are  sample  records  from 
these  meters. 

The  battery  consisting  of  130  cells,  each  containing  35 
plates  has  a  rated  capacity  of  1360  amp.  for  one  hr..  2720 
amp.  for  20  minutes,  or  4.000  amp.  momentarily.  At  pres- 
ent the  momentary  fluctuations  in  the  total  demand,  amount 
to   400   or   500   kw.,   as   shown   in   Fig.   3. 

On  account  of  the  maximum  demand  feature  of  the 
power  contract  it  is  estimated  that  this  installation  will 
pay  for  itself,  in  about  two  years  by  the  saving  effected 
in  the  power  bills.  Regardless  of  the  power  contract  even 
if  the  Power  Company  and  the  Mining  Co.  were  the  same, 
the  advantages  of  this  installation  in  improved  service  and 
in  case  of  emergency,  or  accident,  to  the  generators  would 
amply   warrant   the   investment. 

This  system  was  installed  by  the  Electric  Storage  Bat- 
tery Co.,  of  Philadelphia,  whose  agents  in  Canada  are  the 
Canadian    General    Electric   Company. 


Metal  Filament  Lamps 

At  a  recent  meeting  of  the  Electrical  Association  of  the 
Province  of  Quebec,  held  in  the  rooms  of  the  Builders'  Ex- 
change, Eastern  Townships  Bank  Building,  Montreal,  Mr. 
W.  B.  Shaw,  of  the  Montreal  Electric  Company,  Limited, 
gave  an  interesting  and  instructive  talk  on  "Metal  Filament 

Lamps." 

Instead  of  decreasing  in  resistance  when  hot,  like  the 
old  carbon  filament  lamp,  the  tungsten  lamp.  Mr.  Shaw  re- 
marked, increased  under  the  same  conditions.  The  first 
tungsten  filaments  were  composed  of  a  paste  of  tungsten,  car- 
bon and  a  heavy  hydro-carbon  oil.  This  paste  was  forced 
through  dies  and  cut  into  filaments  which  were  mounted, 
four  in  a  series,  for  the  110-volt  lamp.  These  filaments  are 
welded  together  when  set  up  in  the  bulb,  by  means  of  a 
small  electric  welding  tool  in  shape  like  a  lead  pencil,  wire 
taking  the  place  of  the  lead. 

The  tantalum  lamp  is  always  better  on  direct 
current  and  is  a  stronger  lamp,  mechanically,  than  the  tung- 
sten. It  is,  however,  being  superseded  by  the  new  wire- 
drawn tungsten  lamp  which  is  a  stronger  form  of  tungsten. 
besides  consuming  only  VA  watts  per  c.p.  a^  against  two 
watts  per  c.p.  for  the  tantalum.  Further,  the  tungsten  lamp 
is  equally  good  on  alternating  and  direct  current. 

Mr.  Shaw  warned  his  hearers  that  the  candle  power  of 
the  European  lamp  was  based  on  the  '-Hefner"  standard, 
which  accounted  for  the  European  claim  of  1  l/lO  watts  per 
candle  power.  In  other  words,  the  Hefner  canrfle  was  not 
as   brilliant   as   the    British    candle    standard. 

The  tungst-en  lamp  is  tougher  when  hot  so  that  it  is 
advisable  that  dusting  or  any  other  work  around  a  room 
which  might  shake  the  lamp  should  be  done  when  the  light 
is  on.  The  word  "Mazda"  on  the  bulb  was  adopted  as  a 
trade  name  for  the  first  standard  tungstens  in  this  country. 
When  wire-drawn  lamps  came  out  the  word  "Zokul"  was 
attached,  making  the  new  type  of  lamp  the  "Mazda-Zokul." 
The  wire-drawn  lamp  was  the  invention  of  Siemens  & 
Halske,  of  Berlin,  and  was  rushed  on  the  market  too  soon, 
but  the  imperfections  in  the  early  samples  have  been  dis- 
covered and  are  being  overcome  by  Canadian  manufacturers. 

The  principal  expense  in  the  manufacture  of  the  wire- 
drawn lamps  is  the  frequent  boring  of  the  jewel  through 
which  the  wire  is  drawn  as  tungsten  is  a  very  hard  metal 


and  wears  out  the  hole,  which,  of  course,  must  be  accurate. 
Lamps  are  marked  with  three  voltages;  those  marked  114, 
112  and  110  are  the  best  averages  for  use  in  Montreal.  The 
candle  power  of  a  2,5-vvatt  lamp  will  be  approximately  lOJ^ 
on  high  reading,  17  7/10  on  medium  reading  and  10  4/10  on 
low  reading.  Therefore  it  would  pay  to  buy  these  lamps 
lasting  1,000  hours,  even  with  electricity  as  low  as  one  cent 
per  kilowatt  hour. 

As  an  example  of  the  strength  of  tungsten,  Mr.  Shaw 
stated  that  whereas  structural  steel  has  a  tensile  strength 
of  60,000  lbs.  per  square  inch,  tungsten  is  450,000  lbs.  per 
square  inch,  but  unfortunately  this  is  not  maintained  as  the 
lamp  gets  old.  Although  pasted  and  wire-drawn  lamps  have 
faults  it  was  the  speaker's  opinion  that  the  wire-drawn 
is  the  coming  lamp  and  will  entirely  supersede  other  makes. 
There  is  still  room  for  improvement  in  this,  and  there  is 
room  for  additional  manufacturers  in  this  field.  The  tung- 
sten lamp  is  very  sensitive,  and  one  per  cent,  of  variation  in 
voltage  will  result  in  a  variation  of  3  7/10  per  cent,  in  candle 
power.  The  tungsten  lamp  is  a  nearer  approach  to  daylight 
than  others,  being  richer  in  blue  and  green  rays.  Mr.  Shaw 
exhibited  one  of  the  first  tungsten  lamps  brought  to  Can- 
ada. It  was  a  40-watt  lamp  and  cost  $3.20  laid  down.  To- 
day the  same  lamp  can  be  purchased  for  75  cents. 

At  the  close  of  the  paper  a  number  of  questions  were 
asked.  One  member  asked  whether  the  wire-drawn  lamp 
did  not  become  as  brittle  after  burning  for  100  hours  as  the 
pasted  type.  Mr.  Shaw  thought  it  was  not  as  bad.  Another 
query  was,  why  so  much  breakage  occurred  near  the  lead- 
ing-in  wire.  Mr.  Shaw  explained  that  this  was  due  to 
gases  in  the  lamp  because  of  insufficient  pumping.  New 
pumps,  however,  were  doing  away  with  this  defect.  The  low 
voltage  tungsten  lamp  is  considerably  stronger  than  the  Tli) 
volt  types. 

Mr.  N.  Simoneau,  president  of  the  association.  Occupied 
the  chair.  The  discussion  took  place  in  both  English  and 
French.  It  was  decided  that  the  association  would  have  a 
dinner  every  Thursday  at  12.30  o'clock  at  Cooper's,  and  that 
talks  on  technical  matters  would  be  arranged  occasionally. 
All  electricians,  whether  living  in  cr  visiting  the  city,  will 
be  welcome  to  attend  these  dinners. 


Recent  Production  of  Pure  Titanium 

Recently  conductea  experiments  in  the  Rensselaer 
Polytechnic  Institute.  Troy,  New  York,  by  Matthew  A. 
Hunter  have  resulte'd  for  the  first  time  in  the  production 
of  pure  titanium.  Previous  attempts  to  isolate  this  metal 
had  resulted  in  obtaining  it  only  about  95  per  cent.  pure. 
The  method  fo' lowed  by  Hunter  consisted  in  enclosing 
titanium  tetrachloride  TiCh  with  pure  sodium  in  a  me- 
tallic bomb,  capacity  about  1000  cc,  constructed  of  ma- 
chine steel  and  capable  of  withstanding  a  total  internal 
pressure  of  80,000  lbs.  The  reaction  inside  the  bomb  when 
lieated    is    almost    instantaneous. 

Tests  made  on  this  metal  in  the  pure  form  show  that 
it  is  hard  and  brittle  in  the  cold  but  is  readily  forged  at 
a  red  heat  like  iron.  In  appearance  it  is  much  like  pol- 
ished steel.  Attempts  to  draw  it  into  wires  were  not  suc- 
cessful. The  melting  temperature  was  found  to  be  about 
1,800°  C;  the  specific  gravity  about  4.5:  the  specific  heat 
about   .1462. 


The  work  of  excavation  at  Healy  Falls,  situated  6 
miles  north  of  Campbellford  is  well  advanced  by  the  Elec- 
tric Power  Company,  and  it  is  expected  that  this  plant  will 
be  in  operation  by  the  end  of  1912.  The  initial  installation 
at  this  point  will  consist  of  two  3,600  h.p.  units.  Turbines 
will  operate  under  an  effective  head  of  76  feet. 
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Report  of  Turin  Meeting  of  the  International 
Electrotechnical  Commission 

We  are  indebted  to  L.  W.  Gill,  M.  Sc.,  Professor  of 
Electrical  Engineering  in  the  School  of  Mining,  Kingston, 
Ont.,  for  the  following  review.  Professor  Gill  was  the  re- 
presentative at  Turin  of  the  Canadian  Section  of  the  Inter- 
national   Commission. 

The  first  official  meeting  of  the  International  Electro- 
technical  Commission  which  was  in  session  Sept.  7th  to 
the  12th,  at  Turin,  Italy,  was  opened  by  His  Excellency 
Signor  T.  Calissano,  Italian  Minister  of  Posts,  who,  on  be- 
half of  the  Government,  extended  a  hearty  welcome  to  the 
Commission.  Prof.  Elihu  Thomson,  president  of  the  Com- 
mission, after  thanking  His  Excellency  for  his  courteous 
welcome,  then  delivered  his  presidential  address.  He  com- 
mented on  the  great  influence  of  Italian  genius  upon  the 
philosophy,  science  and  art  of  the  world,  referring  specially 
to  such  men  as  Dante,  Michael  Angelo,  Galileo,  Leonardo 
da  Vinci,  Galvani,  Volta,  Ferraris  and  Paccinotti.  At  the 
conclusion  of  his  address.  Prof.  Thomson  on  behalf  of  the 
Commission,  offered  congratulations  to  the  Italian  nation  on 
the  fiftieth  anniversary  of  its  union.  He  also  referred  to 
the  excellent  work  of  the  various  National  Committees  of 
which  the  Internationa!  Commission  is  composed,  and  sug- 
gested the  formation  of  several  small  international  com- 
mittees with  the  object  of  bringing  the  National  Committees 
into  closer  touch  and  thereby  increasing  their  interest  in 
the  work.  This  suggestion  was  acted  on  by  the  Commis- 
sion at  a  subsequent   meeting. 

The  president's  address  was  followed  by  a  short  report 
from  Col.  Crompton,  C.B.,  Honorary  Secretary  of  the  Com- 
mission, on  the  general  progress  made  since  the  last  ses- 
sion. Ke  pointed  out  that  whereas  in  1908  there  were  only 
10  countries  taking  part  in  the  work,  there  are  now  21 
countries  in  which  a  National  Committee  is  properly  con- 
stituted, in  most  cases  with  tlie  assistance  of  the  respective 
governments.  After  dealing  briefly  with  the  various  sub- 
jects which  were  to  come  up  for  discussion,  he  spoke  of 
the  desire  for  co-operation  which  is  evident  in  all  quarters 
and  as  an  instance  of  this  he  reported  that  on  the  invitation 
of  the  I.E.C.,  the  British  Engineering  Standards  Committee 
had  appointed  a  joint  committee  to  deal  with  all  matters 
from  the  international  point  of  view.  This  joint  committee 
will  consist  of  members  of  the  National  Committee  of  the 
I.E.C.,  members  of  the  Electrical  Section  of  the  Engineering 
Standards    Committee    and    Government    representatives. 

The  next  order  of  business  was  the  election  of  officers. 
Mr.  R.  V.  Picou,  president  of  the  French  Committee,  after 
referring  in  a  very  courteous  manner  to  the  splendid  work 
and  the  keen  interest  of  Dr.  Budde  (Germany),  from  the 
inception  of  the  Commission,  proposed  that  he  be  elected 
president.  This  proposal  was  seconded  by  Mr.  C.  A.  Ross- 
ander,  president  of  the  Swedish  Committee,  and  was  car- 
ried  by   acclamation. 

I'rof.  I'"cldmann  (Holland)  thin  proposed  t,  at  Col. 
Crompton,  the  father  of  the  I.  E.  C,  should  be  re  "lected 
Honorary  Secretary.  This  was  seconded  by  Prof.  Lom- 
bardi    (Italy)    and   was   carried   unanimously. 

On  Sept.  8th  and  9th  there  were  two  unofficial  meet- 
ings presided  over  by  Prof.  Lombardi  of  Italy.  The  agenda 
for  these  meetings  had  been  before  the  various  National 
Committees  for  some  months  previously.  The  delegates 
were  thus  acquainted  with  the  questions  to  be  discussed. 
The  first  question  taken  up  was  that  of  nomenclature.  On 
behalf  of  the  small  committee  which  was  appointed  by  the 
unofficial  meeting  held  in  Brussels,  Dr.  Budde  presented  a 
report  on  tlic  work  accomplished  to  date.  After  some 
criticism  and  discussion   this  report  was  adopted   provision- 


ally. (The  word  "provisionally"  is  intended  to  imply  that 
modifications  may  be  made  at  the  next  meeting).  This 
list   is   to  be  issued   in   both   alphabetical   and   logical   orders. 

The  I'rench  Committee  submitted  a  copy  of  their  vo- 
cabulary containing  terms  considered  by  them  with  the 
■iew    of   assisting   the    committee    on    nomenclature. 

The  British  Committee  also  submitted  their  latest  work 
on  nomenclature  (letters  F  to  M)  with  an  unofficial  French 
translation. 

It  was  decided  that  the  special  committee  on       Nomen- 
clature,   consisting   of   one    delegate    each    from    the    British, 
French    and    German    Committees,    should    remain    in    being 
until    the   next   meeting  of  the   Commission. 

The  following  proposal  dealing  with  symbols  was  pro- 
visionally  adopted. 

1.  Instantaneous  values  of  electrical  quantities  which 
vary  with   the   time  are   to   be   represented   by   small   letters. 

2.  Virtual  or  constant  values  of  electrical  quantities  to 
be   represented   by  capital   letters. 

:!.  Maximum  values  of  periodic  electrical  quantities  to 
be  represented  by  capital  letters  followed  by  subscript  "m." 

4.  Magnetic  quantities,  constant  or  variable,  to  be  re- 
presented by  either  capital,  script,  gothic.  heavy-faced  or 
any   special   type. 

5.  Maximum  values  of  magnetic  quantities  to  be  repre- 
sented either  by  capital,  script,  gothic,  heavy-faced  or  any 
special   type   followed   by   the   subscript   "m." 

6.  The  following  quantities  to  be  represented  by  the 
following   letters: 

Electromotive   force E,e 

Electric  quantity Q,q 

Inductance    (coefficient   of)     L,L 

Magnetic  force H.h.H 

Magnetic  flux  density B,/3,B 

Length L,I 

Mass M,m 

Time T,t 

Dr.  Budde.  in  the  name  of  the  German  Committee, 
seconded  by  Mr.  Alexander  Siemens,  in  the  name  of  the 
British  Committee,  proposed  the  definite  adoption  of  the 
letters  I.E.R,  to  represent  the  current,  the  electromotive 
force  and  the  resistance  in  the  simple  algebraical  expres- 
sion for  Ohm's  Law.  This  proposition  was  unanimously 
adopted. 

Mr.  Picou  proposed  and  Mr.  Feldmann  seconded  the 
proposition  that  in  questions  relating  to  alternating  cur- 
rents, the  term  "Reactive  power"  be  adopted  to  designate 
the   quantity  UI    sin<^.      This  proposition  was  adopted. 

A  special  committee  consisting  of  one  member  from 
each  of  the  following  countries,  was  appointed  to  continup 
the  study  of  the   question  of  international   symbols: 

Belgium,  France,  Germany,  Great  Britain,  Plolland, 
Italy,   Spain,  Switzerland,  United  States  of  America. 

The  supplementary  propositions  of  the  French  committee 
were  referred  to  this  committee  for  consideration  and  at 
the  suggestion  of  Prof.  Feldman,  the  question  of  special 
terms  of  a  similar  nature  to  "Reactive  power"  was  also 
referred   to   this   committee. 

'J"he  following  proposition  with  reference  to  altornating 
current    quantities   was   adopted: 

In  ihc  graphical  representation  nf  :ilu-rnating  electric 
and  ni:ij;nclic  quanlilies,  advance  in  pli;isc  shall  be  reprc- 
senU-d    ill    llie   eouiiler-clockwise   direcliim. 

In   consequence,   (lie  impedance  of  a  reactive  coil   of  rt;- 
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sistaiice   Iv  and   inductance   L   is   R   +    ^ — 1    L<"   '"'J   t'l'''   "f 

a    condenser   of   capacity   C   is — where   to     is    equal    lo 

V— iGu 
2,r    X    frequency.      It   follows   also   that   the    diagram    shown 
herewith  represents  the  phase  relations  in  a  simple  alternat- 
ing current  circuit  containing  an  impressed  elec- 
tromotive force  O  E  and  a  lagging  current  O  I. 
The  propositions  of  the  Unofficial  Conference 
held   at   Brussels,   relative  to   the  rating  of  elec- 
trical  machinery     and     apparatus,   were   adopted 
without   moditication   as   follows; 

1.  The  output  of  electrical  generators  is  de- 
fined as  the  electrical  power  available  at  the  ter- 
minals. 

2.  The  output  of  electrical  motors  is  defined  as  the 
mechanical  power  available  at  the  shaft. 

3.  Both  the  electrical  and  mechanical  powers  to  be  ex- 
pressed in  international  watts. 

A  special  committee,  consisting  of  one  member  from 
each  of  the  following  National  Committees  was  appointed 
to  study  the  subject  of  the  international  rating  of  electrical 
machinery    and    apparatus: 

Belgium,  France,  Germany,  Great  Britain,  Italy,  Sweden, 
Switzerland,   United  States   of  America. 

Prof.  Elihu  Thomson  drew  attention  to  the  "Extract 
from  the  rules  of  various  countries  in  reference  to  the  rat- 
ing of  electrical  machinery,"  published  by  the  central  ofiice. 
He  pointed  out  that  this  work,  the  value  of  which  he  was 
glad  to  recognize,  would  likely  prove  of  great  utility  to  the 
special   committee. 

In  the  name  of  the  Italian  committee,  Mr.  Jena  pre- 
sented a  report  dealing  with  this  subject  and  especially  with 
the  question  of  prime  movers  when  closely  related  to  elec- 
trical  machinery. 

The  report  was  referred  to  the  special  committee  with 
instructions  to  give  most  careful  consideration  to  the  pro- 
posals of  the  Italian  committee. 

The  national  committees  are  requested  to  put  them- 
selves into  communication  with  the  technical  societies  of 
the  respective  countries  in  order  to  facilitate  the  work  of 
the  commission. 

The  proposition  of  Signer  Lombardi  and  Mr.  .\Ie.xander 
Siemens,  that  the  next  official  meeting  of  the  I.  E.  C.  be 
held  in  Berlin  in  1913  was  adopted,  the  exact  date  to  be 
fixed  by  the  central  office  after  consultation  with  the  na- 
tional committees.  An  unofficial  meeting  may  be  arranged 
in  the   meantime,  if  necessary. 

Mr.  Gano  Dunn,  as  president  of  the  A.  I.  E.  E.,  cordi- 
ally invited  the  I.  E.  C.  to  hold  an  official  meetting  at  San 
Francisco  in  1915  on  the  occasion  of  the  Panama  Pacific 
Exposition,  to  be  held  in  celebration  of  the  opening  of  the 
Panama  canal.  He  announced  that  the  A.  I.  E.  E.  was 
desirous  of  holding,  at  the  same  time,  an  International  Elec- 
trical Congress,  that  the  board  of  directors  of  the  A.I.E.E. 
had  already  taken  official  action  and  passed  resolutions 
authorizing  the  congress  and  instructed  him  to  appoint  a 
committee  on  organization,  provided  that  an  expression  of 
opinion  favorable  to  the  holding  of  such  a  congress  were 
obtained  from  the  I.  E.  C.  at  its  meeting  at  Turin. 

The  meeting  thanked  Mr.  Gano  Dunn  for  the  very  cord- 
ial invitation  of  the  .\.  I.  E.  E.  and  on  the  proposition  of 
Mr.  Feldman,  seconded  by  Mr.  Duddell,  adopted  the  fol- 
lowing resolution: 

"The  I.  E.  C.  expresses  its  willingness  to  hold  an  offi- 
cial meeting  at  San  Francisco  in  1915  and  instructs  the 
central  office,  on  the  reciuest  of  the  A.  I.  E.  E.,  to  co-oper- 
ate with  it  in  the  organization  of  an  International  Electrical 
Congress  at   San   Francisco  at   the  same   time." 

The   Honorary  Secretary  of  the  Illuminating  Engineer- 


ing Society  of  London  (Mr.  Leon  Gaster),  specially  in- 
vited to  attend  the  meeting  of  the  commission,  mentioned 
the  question  of  the  commission  studying  the  terms  employ- 
ed in  matters  of  illumination  and  requested  that  the  na- 
tional committees  be  asked  to  put  themselves  in  communi- 
cation with  the  societies,  in  their  respective  countries,  deal- 
ing with  these  questions. 

Dr.  Kennelly,  speaking  as  president  of  the  illuminating 
Society  of  the  United  States  of  America,  and  Dr.  Clayton 
Sharp,  past  president  of  the  society,  were  favorable  to  this 
idea  and  the  meeting  expressed  an  opinion  favorable  to 
the  suggestion. 

The  second  plenary  meeting  was  held  on  September 
11th  and  all  the  above  proposals  which  were  adopted  at  the 
unofficial  meetings  were  officially  passed  by  the  commission. 
The  International  Congress  of  Electrical  Engineers, 
which  was  assembled  at  Turin  at  the  same  time,  after  con- 
sidering the  question  of  future  meetings,  decided  to  ask 
the  I.  E.  C.  to  accept  the  task  of  organizing  all  future  in- 
ternational meetings  of  electrical  engineers.  In  connec- 
tion with  this  request  it  was  pointed  out  that  the  Electrical 
Engineers  had  no  international  organization,  while  the  I.E.C. 
had  such  an  organization  established,  and  was  therefore  in 
a   position   to   assume   the   responsibility   referred   to. 

The  final  meeting  of  the  council  of  the  I.  E.  C.  was  held 
on  September  13th,  and  it  was  decided  to  accept  the  re- 
sponsibility of  organizing  future  international  congresses 
of   Electrical    Engineers,   as   requested. 

From  the  above  statement  covering  the  work  of  the 
commission  at  Turin,  it  appears  that  its  machinery  has  at 
last  been  adjusted  to  the  point  of  working  efficiency.  The 
international  status  of  this  commission  is  now  in  keeping 
with  the  importance  of  its  work,  and  its  official  recogni- 
tion by  the  electrical  engineering  profession,  through  the 
Congress  of  Electrical  Engineers  assembled  at  Turin,  is  an 
incident  of  the  utmost  significance.  This  not  only  ensures 
to  the  I.  E.  C.  the  sympathy  and  support  of  the  whole 
profession,  but  it  is  in  large  measure  a  guarantee  that  the 
decisions  of  the  I.  E.  C.  will  be  accepted  and  introduced 
into  practice.  In  this  case  the  fruits  of  the  labors  of  the 
I.  E.  C.  will  not  meet  the  same  fate  as  those  of  other  efforts 
along  similar  lines,  and  the  individual  members  will  in  time 
be  rewarded  with  the  thought  that  their  efforts  were  not  in 
vain. 

If  the  standards  laid  down  by  this  commission  are  ac- 
cepted and  introduced  by  all  the  manufacturers  of  the  vari- 
ous countries,  the  result  will  be  of  great  mutual  benefit. 
From  the-  point  of  view  of  the  Canadian  manufacturer,  for 
example,  it  will  be  of  advantage  to  him  to  know  exactly  on 
what  basis  the  machines  of  his  competitors  are  rated,  to 
know,  for  instance  that  the  rating 'of  foreign  (European) 
motors  is  based  on  the  same  unit  as  his  own.  (.\t  present 
all  motors  are  rated  in  horsepower,  and  the  European 
horsepower   is    smaller   than    the    British   and    Canadian"). 

In  addition  to  this  there  will  be  more  uniformity  in 
specifications.  The  work  of  the  consulting  engineer  will 
then  be  easier,  for  as  far  as  possible  his  specifications  will 
conform  to  I.  E.  C.  standards.  This  will  in  turn  make  it 
easier  for  the  manufacturer,  for  he  will  understand  at  once 
what  performance  is  required  of  his  apparatus.  There  will 
be  less  call  for  special  apparatus — that  bugbear  of  the 
.\merican  manufacturer.  The  designing  and  consulting  en- 
gineers will  find  it  much  easier  to  keep  in  touch  with  the 
work  in  other  countries,  for  they  will  be  familiar  with  the 
standards  of  the  latter.  As  the  work  of  the  commission 
proceeds  there  will  be  less  excuse  for  the  apparent  contra- 
dictions which  often  appear  in  our  electrical  literature.  Alto- 
gether the  outlook  in  the  direction  of  standardization  is  very 
proniising. 
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The  Pacifiers  Magoificeinit  Water  Powers 


The  big  Western  Canada  Plant  operating     Steel  Tower  Transmission  Line,  Suspen- 
sion Insulators,  60,000  volts     Built  for  50,000  h.p. — A  full    description    of    the   line 

By  Frederick  U.  Nims* 


About  the  time  the  Electrical  News  goes  to  press  the 
first  steel  tower  transmission  line  in  British  Columbia  is 
going  into  service.  This  is  the  line  of  the  Western  Can- 
ada Power  Company  from  its  hydro-electric  plant  at-  Stave 
Falls  to  Vancouver  and  New  Westminster.  While  the  line 
is  not  one  of  great  length,  there  are  several  unique  fea- 
tures in  connection  with  it,  as  well  as  the  distinction  of 
being  the  first  steel  tower  line  on  the  Pacific  Coast  north 
of  those   feeding   San   Francisco   and  vicinity. 

The  Western  Canada  Power  Company  has  its  hydro- 
electric plant  on  the  Stave  River,  about  35  miles  east  of 
Vancouver,  and  six  miles  from  the  station  of  Ruskin,  which 
is  on  the  main  line  of  the  C.  P.  R.  At  this  point  concrete 
dams  and  powerhouse  have  been  built  capable  of  develop- 
ing 52,000  h.p.,  although  at  the  start  but  two  units  of  13,- 
000  h.p.  each  are  being  installed.  The  turbines,  built  by 
the  Escher  Wyss  Co.  of  Zurich,  Switzerland,  are  direct 
coupled  to  generators  built  by  the  C.  G.  E.  Co.  These 
generators  are  rated  nominally  at  T.500  kw.  each,  but  are 
capable  of  developing  25  per  cent,  overload  continuously 
at   SO   per   cent,   power   factor. 

The  generator  voltage  is  4400  at  00  cycles,  3-phase,  and 
is  stepped  up  through  two  banks  of  single  phase  3,000  kw. 
transformers  to  60,000  volts  for  transmission  purposes.  The 
main  transmission  line,  which  is  32  miles  in  length,  ter- 
minates at  Ardley,  a  point  on  the  Great  Northern  Railway, 
almost   equidistant   from   Vancouver   and   New   Westminster. 

The  standard  transmission  towers  carry  two  three-phase 
circuits  of  No.  O  hard  drawn  stranded  copper  cable  with 
hemp  centre,  and  one  3/8  galvanized  steel  ground  wire  the 
over  all   height   being  59  ft.  and  the  point  of  support  of  the 


W.  G.  1'.  Co. '8  Receiving  Station  ut   Ai-dley,  B.  C. 

lowest  wire  being  11  ft.  above  the  ground.  The  standard 
span  is  660  feet,  but  is  was  necessary  to  vary  this  consider- 
ably at  times,  owing  to  inequalities  in  levels  of  the-ground. 
The  standard  towers  are  built  and  were  satisfactorily 
tested  to  withstand  strains  of  2,000  lbs.  in  any  horizontal 
direction  at  any  point  of  support  for  the  lines,  or  H,000  Ib-^. 

•  Electrical  Engineer,  WoBtern  CnnmlfV  Power  Co. 


in  any  horizontal  direction  on  the  tower  as  a  whole  at  the 
centre  of  gravity  of  the  points  of  support.  The  vertical 
loading  is  1,500  lbs.  on  each  point  of  support  or  9,000  lbs. 
on  the  tower  as  a  whole.  For  dead  ends  or  sharp  angles, 
anchor  towers  are  used  capable  of  withstanding  twice  the 
strains   of  the   standards. 

The  standard  tower  has  angle  iron  posts  set  6  ft.  6  in. 
into   the   ground,   bolted   at   the   bottom   to   a   cross   of  angle 


1 .  Anchor  Tower.     2.  Standard  Tower,  W.  O.  P.  Go's 
60,0(10  volt  line. 

iron,  the  holes  being  loadc<l  and  tamped  with  stone  and 
ruck.  The  anclior  towers  are  provided  with  castings  for 
feel,  which  are  bolted  to  a  concrete  foundation.  The 
weight  of  the  standard  tower  is  2515  lbs.  and  the  anchor 
tower    about    4,000    lbs. 

The  line  on  leaving  Stave  Falls  runs  through  a  rolling 
country,  heavily  timbered,  and  it  was  necessary  for  a  few 
miles  to  clear  a  right  of  way  for  000  feel  in  width,  some 
trees  being  encountered  standing  275  ft.  Iii.^li  and  9  ft.  di- 
ameter at  the  bull.  The  line  is  on  the  right  of  way  of  the 
Dewdney  Trunk  Road,  and  an  agreement  was  made  with 
the  Provincial  Government  for  this  location,  the  centre  line 
of   the   towers   being   7    ft.    rr(nn    the   north    Ijound.iry    nf    lln; 
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road,  throwing  the  legs  of  the  towers  and  the  wires  them- 
selves about  one  foot  south  of  the  property  line.  Several 
creeks  and  gulches  are  crossed  and  in  one  case  the  span 
on    standard    tower    runs    up    to    1030    feet. 

About  14  miles  from  Stave  Falls  the  line  comes  out 
on  the  Pitt  Meadows,  a  flat  grassy  delta,  which  was  for- 
merly flooded  each  spring  by  the  Pitt  River.  The  Gov- 
ernment has  dyked  the  river  and  installed  pumping  stations 
to  take  care  of  the  flood  water,  but  the  plain  is  still  quite 
marshy,  so  that  it  was  necessary,  in  order  to  obtain  a  good 
foundation,  to  drive  piles  for  each  tower  crossing  the 
meadows,  about  50  in  all.  These  piles,  driven  to  hard 
|)nn,  average  about  18  feet  in  length  and  are  capped  with 
e-in.  X  8-in.  cedar  timber.  A  special  foot  was  designed  to 
meet  the  condition  and  the  towers  liolted  direct  to  the 
timber. 

The  Pitt  River,  a  navigable  stream,  is  crossed  here 
on  a  span  1360  ft.  in  length,  and  as  it  was  necessary  to  pro- 
vide at  least  100  ft.  at  the  lowest  point  of  the  span  a 
special  construction  was  resorted  to.  A  galvanized  steel 
tower,  165  ft.  over  all  in  height,  and  140  ft.  from  ground 
to  low  wire  was  placed  on  a  concrete  and  pile  foundation 
just  outside  the  dyke  on  each  bank  of  the  river.  A  rocker 
tower,  set  to  give  an  angle  to  the  main  line,  of  about  45 
degrees  is  the  starting  point  of  the  line  wires.  This  rocker 
tower  is  securely  anchored  by  one-inch  steel  cables  to  a 
concrete  and  pile  anchor.  The  main  span  is  dead  endecl 
at  the  rocker  tower  on  each  side  and  is  free  to  move 
longitudinally  on  the  supports  of  the  main  tower,  so  that 
these    act    simply    as    struts    to    afford    height    and    have    no 
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Rocker  Tower  with  Aiuhor  Towei-  in  distance,  W.C.P.  Co. 

strain  due  to  the  line  itself.  The  main  cables  are  of  '/i-in. 
plow  steel.  It  was  necessary  to  hang  two  sets  of  insulat- 
ors in  parallel,  connected  with  compensating  links  for  each 
point  of  support  and  for  the  dead  ends  of  this  crossing, 
as  the  strains  were  too  heavy  for  a  single  set  of  insulators. 
All  the  insulators  and  hardware  were  supplied  by 
the  Ohio  Brass  Company,  three  of  the  10-in.  suspension 
discs  being  used  on  straight  line  construction  and  4  discs 
on  strains.  The  towers  were  all  built  by  tlie  Kiter  Conley 
Ciinipimy    nf    Pittsburg. 


At  Ardley  the  voltage  is  stepped  down  to  i:j,000  volts 
through  :iO0O  kw.  single-phase  transformers.  This  is  car- 
riel  on  cedar  pole  lines  to  two  sub-stations  in  Vancouver 
and  two  in  New  Westminster,  where  it  is  stepped  down 
to    :>:;00    volts    for    distribution    purposes.      The    distribution 


Rocker  and  River  Towers  and  Telephone  Line,  W.  O.  P.  Co. 

system  is  steel  taped  armored  cable,  laid  directly  in  the 
ground    without    conduits. 

A  35-ft.  wooden  pole  line  is  carried  the  entire  distance 
on  the  opposite  side  of  the  road  from  the  main  transmis- 
sion line,  and  this  pole  line  carries  a  circuit  of  13,000  volts 
for  local  distribution  to  the  small  towns,  farms,  &c.,  along 
the  route   as  well   as   carrying  the  telephone  circuits. 

A  13.000  volt  line  runs  also  from  Stave  Falls  through 
Mission  City,  Matsqui  and  Abbottsford  down  to  Sumas  on  the 
International  boundary,  a  distance  of  18  miles.  This  will 
be  replaced  with  a  tower  line  at  60,000  volts  as  soon  as 
business  demands  it.  The  13,000  volt  line  crosses  the 
Fraser  River  at  Mission  in  a  submarine  cable.  l.'JSO  ft.  in 
length. 


Smart  Work  of  Cable  Repairers 

Some  time  ago  a  fault  developed  in  the  British  Colum- 
bia Telephone  Company  cable  between  the  mainland  and 
Vancouver  Island,  as  a  result  of  which  the  service  was  seri- 
ously impaired.  The  trouble  was  located  in  the  S. 200-foot 
section  between  San  Juan  and  Shaw  Islands,  in  the  Gulf 
of  Georgia.  A  day  and  a  half  had  been  allowed  for  the 
work  of  removing"  the  old  cable  and  laying  the  new  one.  in 
expectation  of  certain  difliculties  to  be  met  with,  but  con- 
ditions proved  so  favorable  and  everything  worked  so 
smoothly  owing  to  the  careful  preparations  made,  that  the 
old  cable  was  lifted  and  the  shore  end  of  the  new  section 
landed   in   exactly   four   hours  and   liftcen  minutes. 

The  new  cable  was  400  feet  shorter  than  the  old  one. 
the  saving  being  rendered  possible  owing  to  its  being  laid 
during  a  period  of  slack  water,  nothing  being  lost  by  the 
tide  carrying  the  cable  off  the  line  of  the  surveyed  route, 
as  was  the  case  when  the  first  cable  was  laid  six  years  ago. 
The  section  lifted  and  replaced  had  many  worn  spots  in  its 
pr.itective  covering,  caused  by  chating  against  the  rocks 
under  tidal  action.  In  places  the  cable  was  as  big  around 
as  a  barrel  owing  to  the  accumulation  of  marine  growth  of 
various  kinds, 
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Hydro-electric  Power  Scheme  at  Kamloops 

Tlio  increasing  population  and  commercial  growth  of 
Kaniliiops  has  stirred  its  enterprising  citizens  to  the  con- 
sideration of  a  scheme  for  the  development  of  hydro-electric 
power,  the  Barrier  river  being  the  suggested  source  of  sup- 
ply. The  approximate  outlay  is  placed  at  $350,00()  for  5,000 
horsepower,  but  the  initial  development  of  3,000  horsepower 
would  call  for  only  ,$190,000.  In  addition  there  would  be 
the  purchase  of  a  centrifugal  pump  of  100,000  gallon  capa- 
city per  day,  costing  complete  with  motor  $.5,500,  and  the 
construction  of  a  reservoir  with  a  capacity  of  one  million 
gallons,  cost  $28,000,  including  mains — present  expenditure 
$223,500.  In  compliance  with  the  wish  of  the  council  the 
engineer,  Mr.  Dutcher.  of  Dutcher,  Maxwell  &  Gregory, 
Vancouver,  furnished  a  supplementary  estimate  on  a  unit 
of  1,000  horsepower,  which  showed  that  the  cost  would  be 
only  about  $18,000  less  than  for  a  2,000  horsepower  unit. 
The  mayor  and  other  members  of  the  council  thought  it 
would  be  false  economy  to  adopt  the  1,000  horsepower  unit, 
and  instead  favored  the  adoption  of  Engineer  Dutcher's 
plans  for  an  initial  development  of  a  3,000  horsepower, 
though  Aid.  Bauman  contended  that  the  low  head  provided 
for  was  a  big  mistake  and  made  it  doubtful  if  5.000  horse- 
power could  be  developed,  while  by  going  three  or  four 
miles  farther  up  the  river  10,000  horsepower  could  be  se- 
cured. The  municipality  proposes  to  sell  power  for  irriga- 
tion purposes  along  the  line,  from  which  considerable  rev- 
enue could  be  derived. 

Double-tracking    Branch    System 

The  management  of  the  British  Columbia  Electric  Rail- 
way Company  has  recently  awarded  two  contracts  in  con- 
nection with  the  double-tracking  of  the  branch  of  its  sys- 
tem extending  from  Vancouver  to  Eburne.  This  stretch 
forms  a  part  of  the  Lulu  Island  Railway  and  is  operated  by 
the  B.  C.  E.  R.  Co.  under  a  lease  from  the  C.  P.  R.  The 
entire  line  is  now  single  track  from  Vancouver  to  Steves- 
ton,  as  well  as  the  branch  line  along  the  North  Arm  of  the 
Eraser  river  to  New  Westminster,  but  settlement  is  pro- 
ceeding rapidly  in  the  surburban  area  along  the  line  adja- 
cent to  the  city  necessitating  the  double-tracking  of  this 
stretch.  The  contracts  awarded  are  to  Mr.  Geo.  H.  Web- 
ster, of  Vancouver,  for  grading  four  miles  of  the  line  in 
readiness  for  track-laying  and  ballasting,  this  work  includ- 
ing the  stretch  between  Twenty-fourth  avenue.  Point  Gray, 
and  Eburne,  and  to  Armstrong.  Morrison  &  Company,  of 
Vancouver,  for  the  reconstruction  of  the  bridge  over  False 
Creek  used  l)y  the  line  in  approaching  the  central  district 
of  Vancouver.  The  bridge  is  about  1,500  feet  in  length,  of 
trestle  construction.  It  will  be  double  tracked  throughout 
with  the  exception  of  the  drawspan,  Australian  hardwood 
jjiles  being  used,  the  work  covering  a  complete  reconstruc- 
tion of  the  bridge.  In  connection  with  the  double-tracking 
the  company  will  improve  the  line  by  using  60-lb.  rails 
throughout.  The  new  track  will  be  laid  just  to  the  east  of 
the  present  track,  following  practically  the  same  line  and 
grade  as  now  exists.  While  the  contractor  is  proceeding 
with  grading,  the  company  will  complete  the  double-track- 
ing of  the  line  from  24th  avenue  to  the  Vancouver  terminal 
as  well  as  similar  work  on  the  city  extension  of  the  bne 
from  the   south  end  of  the  False  Creek  bridge  to   Kitsilano. 

The  lighting  system  on  Granville  street  bridge,  iiislalUd 
a  couple  of  years  ago,  has  never  given  satisfaction  and  is 
to  be  remodelled.  Mather,  Yuill  &  Company,  Limited,  elec- 
trical engineers,  have  been  awarded  the  contract  by  the  city. 
The  carbon  lamps  at  present  in  use  will  be  replaced  by 
series   tungsten,    the    old    standards    being   retained. 

City  Electrician  McCrossan  report-  thai  llie  ninnber  of 
inspectors  in  his  department  will  have  to  Ik-  inirea-.ed  ni 
the  near  future  owing  to  the   tremendous  H'liouiil   of  work 


involved  in  examining  and  testing  the  lighting  systems  in 
I  he  hundreds  of  new  dwellings,  apartment  houses,  business 
liliicks  and  factories  reported  for  inspection  from  month  to 
miinth. 


The  Discoverer  of  Radium  Gets  Another  Nobel  Prize 

It  has  just  been  announced  that  one  of  this  year's  Noljcl 
prizes,  that  given  for  chemistry,  has  been  awarded  to  Mme. 
Curie  of  the  University  of  Paris.  Mme.  Curie  is  the  head 
professor  of  experimental  science  in  the  University  of  Paris 
and  will  be  remembered  as  the  co-discoverer,  with  her  hus- 
band, Professor  Curie,  of  the  wonderful  substance  radium. 
This  was  in  lOO.'i,  and  the  Nobel  prize  awarded  for  this  dis- 
covery was  shared  in  equally  by  Professor  and  Mme. 
Curie.  Since  the  date  of  the  discovery  of  radium  Mme. 
Curie  has  succeeded  in  producing  polonium,  an  element 
possessing  properties  very  similar  to  those  of  radium.  Each 
of  the  Nobel  prizes,  of  which  tliere  are  5  awarded  annually, 
is  valued  at  $40,000. 

New  Books 

Direct  and  alternating  current  manual — by  Frederic 
Bedell,  Ph.D.,  and  Clarence  A.  Pierce,  Ph.D.  The  D. 
Van  Nostrand  Company,  New  York,  publishers;  price  $2 
net.  The  manual  consists  of  a  series  of  tests  on  direct  and 
alternating  current  apparatus  selected  with  reference  to 
their  practical  usefulness  and  instructive  value.  The  author 
has  gone  farther  however  than  to  merely  outline  the  methods 
of  testing  and  has  explained  the  principles  that  underlie 
the  various  experiments  and  the  design  of  the  various  appar- 
atus used.  The  book  will  be  found  useful  either  as  a  text 
or  for  reference.  The  manual  contains  frequent  and  excel- 
lent  illustrations. 

Short  course  in  electrical  testing. — by  J.  H.  More- 
croft,  E.E,  B.S.,  and  F.  W.  Hehre,  E.E.,  D.  Van  Nos- 
trand Company,  New  York,  publishers;  net  price,  $1.50. 
This  book  is  designed  for  students  in  Columbia  LIniversity 
who  are  required  to  take  courses  in  the  electrical  labora- 
tories in  testing  both  direct-current  and  alternating-current 
machinery  but  who  have  not  had  such  training  in  the  theory 
of  electrical  machinery  as  is  necessary  for  a  proper  under- 
standing of  the  machines.  The  methods  of  testing  given 
are  practical  and  for  the  most  part  simple.  The  book  will 
therefore  be  valuable  to  all  operating  engineers  who  need 
from  time  to  time  to  make  tests  of  the  machinery  under 
their  charge.  It  is  clearly  illustrated  and  written  in  language 
as    untcchnical    as    the    subject    matter    will    allow. 


Personal 

Mr.  R.  P.  Read  has  been  appointed  manager  of  the 
business  department  of  the  Montreal  Light,  Heat  and  Power 
Company. 

Mr.  R.  G.  Black,  electrical  engineer  Toronto  Electric 
Light  Company,  sailed  for  England  on  November  14th,  on 
a  much-needed  holiday.  Mr.  Black's  many  electrical  friends 
hope  that  he  may  speedily  be  restored  to  his  usual  robust 
health  and   stren,gth. 

Mr.  Thos.  t>.  Robertson,  on  Thursday  cvenin.g.  Novem- 
ber 3.  read  an  interesting  paper  before  the  Engineers'  Club, 
Tipriindi.  (jn  the  subject  "Recent  Progress  in  Electric  Iron 
Smelting."  Mr.  Robertson's  paper  dealt  chiefly  with  the 
progress  that  has  been  made  in  this  industry  in  Sweden  and 
Norway. 

Mr.  Herbert  C.  Barber  lia>  lieen  appointed  assistant 
electrical  engineer  in  ll.imillnn.  Out,,  in  connection  with 
llu-  installaliDn  of  (lie  li.ilf  million  dnllar  distribution  system 
ihere.  Mr.  l'..irlnr  li.is  li;i(l  a  wide  and  \ariecl  cNperienee  in 
eiinneelion  with  Tnronlcj's  big  municipal  enterprise  which 
will  m;ike  him  .all  llie  more  valuable  to  liamilton.  He 
assumes  his  new  duties  with  the  new  year. 
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A    Minute    Description    of    the    Generating,   Transmitting   and    Distributing 
Equipment   of   one   of    Canada's    Biggest   and    Finest    Power    Undertakings 


One  of  the  most  complete  and  up-to-date  plants  in 
Canada  is  the  municipal  plant  recently  placed  in  operation 
in  Winnipeg.  The  advisability  of  constructing  a  municipal 
plant  was  discussed  by  tbe  council  in  1905  and  Mr.  C.  B. 
Smith  was  retained  by  the  city  as  consulting  engineer  and 
made  a  thorough  examination  of  the  various  water  power 
sites  on  the  Winnipeg  River.  Careful  surveys  were  made 
of  the  most  promising  sites,  and  Point  du  Bois  was  finally 
selected  as  the  one  offering  the  greatest  advantages.  Esti- 
mates were  prepared  and  $3,250,000  was  voted  by  the  people 
in  June,  1906,  for  the  construction  of  the  system.  Designs 
were  begun  that  year,  but  the  financial  depression  of  1907 
caused  the  loss  of  a  year,  since  which  time  the  work  has 
been  rushed  to  completion,  the  first  power  having  been  de- 
livered  over    the    lines    October    16th,    lull. 

During    1906   and    1907,    however,    sufficient     money   was 
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Fig.  ]. — General  Layout  of  Winnipeg  iluni  ipal   Plant. 

voted  to  build  a  tramway  24  miles  in  length  connecting  with 
the  C.  P.  R.  at  Lac  du  Bonnet.  This  was  a  considerable 
engineering  undertaking  requiring  as  it  did  the  erection 
of  a  bridge  with  a  swing  span  across  the  Winnipeg  River 
and  the  laying  of  track  for  miles  through  the  muskeg,  where 
cross-ties  30  to  40  feet  long  were  used  so  that  the  track 
practically  floated  on  the  muskeg.  The  soundness  of  the 
construction  has  been  thoroughly  tested  by  bearing  ex- 
cursion trains  as  well  as  the  many  trainloads  of  materials 
and  machinery. 

A  telephone  line  which  connected  all  the  camps,  the 
power  site,  et  cetera,  with  the  engineer's  office  in  Winni- 
peg has  also  been  of  the  greatest  service  in  the  construc- 
tion   of    the    plant    and    line.. 

Hydraulic. — The  site  chosen  is  at  what  is  known  as 
Point  (lu  Hois  on  the  Winnipeg  river  about  75  miles  from 
Winnipeg.  Reference  to  the  Electrical  News  for  .\ugust 
will  show  the  location  of  this  site  with  reference  to  Win- 
nipeg. 

There  was  a  natural  head  of  about  32  feet  at  this  point, 
but  by  the  construction  of  hydraulic  works  this  has  been 
raised  to  45  feet,  drowning  out  the  I^amprey  Falls  of  14^^ 
foot   head  and   providing   a   mill   pond   of  about   6,000   acres. 


The  maximum  head  is  47  feet  and  the  minimum  45  feet. 
The  designs  for  the  plant  were  based  on  this  latter  head 
with  an  average  minimum  flow  of  12,000  second  feet.  It 
was  estimated  by  the  engineers  that  assuming  that  the 
average  minimum  flovv,  equivalent  to  65.000  h.p.,  for  24 
hours  were  converted  into  electrical  energy,  the  pondage 
as  above  noted  would  provide  sufficient  water  for  a  peak  load 
of  lOS.OOO  h.p.,  assuming  that  the  daily  load  factor  was 
60  per  cent.,  which  is  a  load  factor  much  higher  than  us- 
ually obtained.  As  the  plant  is  designed  for  an  ultimate 
hydraulic  capacity  of  80,000  h.p.,  ample  margin  seems  to 
have  been  allowed  for  periods  of  low  water.  The  min- 
imum flow  for  the  past  four  years  has  been  about  13,000 
second  feet  and  the  maximum  55.000.  According  to  all  re- 
ports the  Winnipeg  river  has  the  most  uniform  flow  among 
the  undeveloped  rivers  of  America  and  it  could  be  readily 
improved    at    comparatively    small    expense. 

The  site  selected  is  very  favorable  to  hydraulic  develep- 
ment  as  a  comparatively  small  amount  of  work  was  needed 
considering  the  amount  of  water  handled,  and  the  bed  rock 
which  comes  very  near  the  surface  at  this  point  provided 
an  excellent  foundation  for.  the  work,  as  well  as  a  su- 
perior grade  of  stone   for  the   concrete   construction. 

Fig.  1  shows  the  general  layout  which  comprises  a  rock 
filled  dam  and  spillway  650  feet  long  across  the  main  chan- 
nel of  the  river,  a  low  weir  across  a  dry  point  of  land,  an 
intake  with  spillway  and  waste  sluice  above  it,  a  forebay 
wall  with  spillway  225  feet  long  and  waste  sluice  above 
power  house  racks,  and  the  canal  closed  by  the  power  house 
.structure  476  feet  long  and  by  a  wing  dam  to  the  west  shore 
line.  Considerable  pains  have  been  taken  in  the  design 
to  obviate  any  blocking  of  racks  by  ice,  or  debris,  for  the 
spillways  above  the  control  gates  and  racks  will  discharge 
cake  ice  and  the  sluiceways  can  be  used  for  removing  any 
refuse  and  ice  above  the  racks.  As  will  be  noted  from  the 
accompanying  cross-section.  Fig.  2,  the  racks  rest  on  an 
apron  under  which  is  an  air  space  connecting  with  air  spaces 
in  the  forebay  walls  near  the  power  house  and  extending 
up  stream  under  the  waste  sluice.  As  this  air  will  remain 
at  a  temperature  above  32  degrees  F.  it  is  thought  that 
this  will  prevent  head-gate  slots  freezing  up.  As  wmII  also 
be  noted  from  this  cross  section  the  rack  supports  are  ar- 
ranged in  the  plane  of  the  current  and  offer  a  minimum 
amount  of  obstruction  to  the  flow  of  the  water. 

The  designs  call  for  the  following  water  velocities  at 
full  load  on  the  equipment:  Control  gates  6.4  ft.  per  sec, 
outer  piers  of  rackroom  1.5  ft.  per  sec,  steel  rack  1.7  ft. 
per  sec.  wheel  pit  inlets  2.8  ft.  per  sec.  turbine  runners 
20.  ft.  per  sec,  neck  of  draft  tube  8.  ft.  per  sec,  exit  of 
draft    tube   3.3   ft.   per   sec. 

Inlets  16  ft.  X  20  ft.  are  provided  for  the  wheel  pits 
which  are  cylindrical  in  form  and  28  ft.  in  diameter.  The 
turbines  are  2  runner  Boving  make  and  have  an  ultimate 
capacity  of  5,200  h.p.  at  164  r.p.m.  at  45  ft.  head  and  pass 
1,250  cu.  ft.  of  water  per  minute  at  this  output  and  have 
a  guaranteed  efticiency  at  full  load  of  84  per  cent.  The 
turbine  runners  are  of  forged  steel  with  cast  iron  hubs 
and  rims,  and  there  are  three  bearings,  two  of  which  have 
forced  grease  lubrication  and  the  third  standard  oil  rings. 
The  turbine  gates  are  of  the  flutter  type  controlled  by  Bov- 
ing governors  which  furnish  oil  under  heavy  pressure  to 
either  side  of  a  powerful  piston  operating  the  gate  shafts 
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Fig.  2. — Cross-Section  Generating  Station  of  Winnipeg  Municipal  Plant,  Point  du  Bois. 


by  a  strong  lever  system.  There  is  a  separate  oil  pump 
of  the  rotary  type,  storage  cylinder,  governor  and  servo- 
motor for  each  turbine.  The  makers  guarantee  a  regulation 
of  2.j  per  cent,  on  20  per  cent,  change  in  load  and  15  per 
cent,  on  100  per  cent,  change  on  the  basis  of  a  fly  wheel 
effect    of    1,.5.'!5,000    lbs.    feet    squared. 

■The  speed  of  the  turbine  can  be  electrically  regulated 
by  means  of  a  small  motor  on  the  governor  and  operated 
from  the  switch  gallery  so  that  the  operator  has  full  con- 
trol   of    the    synchronizing    of    the    generator.-^. 

The  head-gates  are  raised  by  motor  driven  nuts 
upon  double  threaded  screws  40  ft.  long.  Clutches  are 
provided  so  that  four  gates  are  served  by  each  motor. 
The  two  exciter  turbines  of  400  h.p.  each,  are  also  of  Bov- 
ing  manufacture.  These  are  located  in  a  large  bay  near 
what  will  be  the  center  of  the  completed  plant  and  they 
are   provided   with   large   fly   wheels. 

The  Building. — The  initial  installation  is  housed  in  a 
reinforced  concrete  structure  2.")2  ft.  long  by  about  130  ft. 
wide.  This  comprises  gate  ro(jm.  turbine  room,  generator 
room,  switching  and  transformer  bay,  lightning  arrester 
rooms  and  a  large  basement.  An  e.xccllent  finish  has  been 
secured  on  most  of  the  concrete  work  and  the  general  ef- 
fect is  very  good.  The  turbine  side  of  generator  room  has 
a  veneer  of  face  brick  separated  fnmi  the  concrete  wall 
from  floor  to  top  of  water  level,  so  there  is  no  condensa- 
tion on  the  face  of  the  brick.  The  large  number  of  windows 
provide  excellent  lighting.  A  30-ton  electric  Niles  crane 
serves  the  turbine  room  and  has  proven  very  useful  in 
the  erection  of  the  turbines,  A  45-ton  electric  crane  of  the 
same  make  covers  the  full  length  of  the  generating  room. 

Electric   Equipment. — This   comprises   generators,   trans 
formers,    cables,    switching    apparatus,    protective    apparatus, 
control   boards  and  auxiliary  equipment. 

A  unit  has  been  made  up  of  three  '-'(W)  kw.  generators, 


one  bank  of  three  .'JOOO  kw.  transformers  and  a  transmission 
line,  and  there  are  two  such  units  in  the  present  equipment 
except   that   only    five   generators   are   installed   at   present. 

The  electrical  layout  of  the  station  is  simple  and  at  the 
same  time  flexible  enough  to  secure  the  reliability  needed. 
Tlie  ultimate  layout  provides  for  four  transmission  lines, 
15    generators    and    one    spare    generator. 

The  generators  were  provided  by  Vickers  Sons  &  Max- 
im, England.  They  are  each  of  3000  kw.  capacity  and 
generate  at  6600  volts,  60  cycles,  3  phase.  164  r.p.m.  The 
windings  are  of  formed  coils,  open  slots,  and  3  slots  per 
pole  per  phase.  A  full  load  efficiency  of  95.2  per  cent, 
regulation  of  8.5  per  cent,  at  100  per  cent.  p.f.  and  tem- 
perature rise  of  35  degrees  C.  at  100  per  cent.  p.f.  is  guar- 
anteed by  the  manufacturers.  The  rotor  construction  is 
somewhat  different  to  standard  practice  in  this  country, 
consisting  of  two  cast  steel  fly  wheels  with  hubs  registered 
and  four  breaks  in  each  with  four  forged  steel  shrink  rings. 
The  rim  is  dovetailed  for  tlic  14  poles  and  these  are  keyed 
ill  with  folding  keys.  The  total  rotor  weight  is  57,300 
lbs.  and  it  i-.  M  ft.  1  in.  in  diameter  with  an  air  .gap 
of  4/1(1  in.  'i'iu-  outside  di.iiiieti,-r  of  slalor  is  16  ft.  8  in. 
and  total  weight  of  generator  is  155,50(1  lbs.  Bearings  are 
provided  with  ring  oiling  lubrication  and  there  is  also  an 
emergency  gravity  lulirication  with  a  complete  arrangement 
of  filters,  etc.  The  generators  were  tested  in  the  factory  to 
275  r.p.ni.  and  with  short  circuit  at  full  \.il|age  and  full 
speed  with  no  injurious  offects  nn  the  nnicliine.  A  motor 
operated  rheostat  and  soleiiiii(l-n]iera(cd  field  switch  is 
mounted  on  the  wall  back  of  each  generator.  Tlie  two  ex- 
citers are  each  250  kw.  125  volt,  400  r.p.m.  .-ind  are  pro- 
vi<led  with  inlri|H.lc-s.  rni\i^inii  is  made  for  the  future 
coupling    of    induction    inotor>    to    these    e.Ncilers. 

The  transformers  are  of  3000  kw.  capacity,  (16(10  to 
66000    volt    ratio    with    taps    giving      53(100    and    72000    vr'ts. 
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They  are  water  cooled  with  brass  cooling  coils  good  for  250 
lbs.  per  sq.  inch  and  require  12  gallons  of  water  per  min- 
ute per  transformer  to  dissipate  full  load  losses.  They  have 
guaranteed  efficiencies  of  98.7  at  -H  and  U8.G  per  cent,  at 
1>4  loads.  They  are  provided  with  condenser  bushings  and 
are  in  a  boiler  iron  case  with  safety  valve  for  discharge 
of  gas  in  case  of  trouble  and  have  quick  opening  gate  valve 
which  will  dump  the  oil  into  the  tail  race.  The  transformers 
are  delta  connected  and  occupy  isolated  compartments.  Be- 
tween the  banks  of  the  transformers  are  the  switch  rooms, 
the  low  tension  switches  being  on  the  bottom  floor  and  the 
high  tension  switches  on  the  floor  above.  The  cables  from 
the  generators  are  carried  on  6000  volt  insulators  suspended 
from  the  basement  ceiling  to  the  type  C  1200  amp.  oil  cir- 
cuit breakers  which  are  mounted  on  a  concrete  structure. 
All  bus  bars  and  instrument  transformers  are  isolated  by 
concrete  barriers.  The  bus-bar  work  is  all  of  built  up  copper 
strap.  Disconnecting  switches  are  provided  inside  the  trans- 
former delta  connections  so  that  any  transformer  may  be 
isolated  in  case  of  trouble.  The  high  tension  side  of  the 
transformer  is  controlled  by  Westinghouse  type  GA  oil  circuit 
breakers  with  condenser  bushings,  each  pole  being  in  a  separ- 
ate steel  tank.  The  breakers  have  a  rupturing  capacity  of  80- 
000  kw.  at  66000  volts.  Disconnecting  switches  are  mounted 
on  a  steel  structure  over  the  oil  circuit  breakers.  The  h.t. 
bus-bars   are   of   Js-in.   copper   tubing.      A   minimum    spacing 


Fig.  3.- Four  3,000  K.W.  Generators,  Point  du  Bois. 

of  4   feet  between  conducturs  and  2  feet  to  ground  is  main- 
tained. 

Protective  Equipment. — I'Vom  the  high  tension  switch 
rooms  the  lines  run  into  the  lightning  arrester  through 
choke  coils  and  Locke  insulator  bushings  to  the  wall  brack- 
ets overhanging  the  river.  Standard  electrolytic  arresters 
are  placed  in  each  of  the  compartments,  the  different  phases 
being   isolated.     On    the   roof   is   mounted   in    each    phase   a 


horn  gap  and  fuse  and  a  horn  gap  and  carborundum  resist- 
ance. The  generator  circuit  breakers  are  provided  with 
inverse  time-limit  overload  relays.  The  circuit  breakers  on 
the  low  tension  side  of  transformers  have  I.  T.  L.  overload 
relays  and  on  the  high  tension  side  straight  overload  re- 
lays. 

Control  Equipment. — The  control  gallery  is  located  at 
one  end  of  the  present  generating  room  opposite  the  ex- 
citer bay.  On  the  ground  floor  are  the  fuse  and  relay  and 
recording  instrument  boards.  All  circuit  breakers,  gov- 
ernors,   rheostats    and    field    switches    are    electrically    con- 
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Fig.  4. — Single  Unit  and  Governor,  Point  du  Boi.s. 

trolled  and  the  wires  run  in  conduits  to  a  sand  tray  in  the 
basement  running  the  length  of  the  building.  From  this 
sand  tray,  the  control  wires  are  carried  to  the  fuse  board 
and  distributed  from  there  to  the  relay  and  to  the  record- 
ing and  control  boards.  The  fuse  board  comprises  eight 
standard  switch  board  panels  of  black  marine  finished 
slate.  The  graphic  recording  meter  board  is  back  of  the 
fuse  board  and  comprises  seven  standard  panels  on  which  are 
the  graphic  recording  ammeters,  one  for  each  generator,  and 
for  each  transformer  bank  an  integrating  wattmeter,  graphic 
recording  wattmeter,  volt  meter  and  power  factor  meter.  The 
relays  are  also  mounted  on  this  board.  On  the  control  gal- 
lery are  the  control  pedestals,  local  service  board,  exciter 
board  and  the  120  amp.  hour,  65  cell,  storage  battery.  The 
control  pedestals  comprise  two  transformers  and  two  gen- 
erators at  the  present  time  with  provision  for  a  total  of 
five  each,  the  transformer  pedestals,  which  also  control  the 
transmission  lines,  being  arranged  in  a  straight  line  along 
the  front  of  the  gallery  and  the.  generator  pedestals  and 
exciter  instrument  board  forming  a  semi-circle  at  the  back. 
Each  transformer  pedestal  controls  a  bank  of  transform- 
ers and  a  transmission  line  and  carries  volt-meter,  three 
line  ammeters,  three  transformer-ammeters,  which  indicate 
current  inside  delta  connection,  one  frequency  meter,  in- 
dicating wattmeter  and  power  factor  meter.  Each  generator 
pedestal  controls  three  generators  and  has  the  following 
meters:  an  ammeter,  indicating  wattmeter  and  field  am- 
meter for  each  generator;  a  volt  meter  and  the  three  neces- 
sary control  handles,  for  rheostat,  governor  and  field  switch. 
Test  receptacles  are  provided  so  that  any  instrument  may 
be  checked  up.  The  arrangement  of  control  pedestals  i* 
clearly  shown  in  one  of  the  accompanying  cuts.  The  exciter 
board  consists  of  three  panels  of  black  marine  finished  slate 
and  has  beside  the  exciter  control  devices  and  instrument,  an 
automatic  synchronizer,  synchroscope,  and  a  Tirrill  regn 
lator.      The    local    service    board      comprises    five    standari; 
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panels  of  black  marine  I'lnislicd  slate  and  cunlruls  the  bat- 
tery,  d.c.   power,   ax.   and    d.c.   lighting,   and   a.c.   heating. 

The  exciter  switchboard  is  located  on  the  generating 
room  floor  directly  in  front  of  the  exciters  and  comprises 
two  panels  on  which  are  mounted  the  solenoid  operated 
carbon  break  circuit  breakers.  The  field  excitation  bus- 
bars are  carried  below  the  ceiling  of  the  oil  pipin.y-  sub- 
way  and    run    the    length    of   the   building. 

Auxiliary  Equipment. — For  the  station  lightiii.tf  and 
power  there  is  provided  a  300  kw.,  6600 — 250/125  volt,  three 
phase,    air-cooled      transformer.      The    a.c.    lighting    circuits 


Fig.  5. — Two  250  K.  W.  Turbine-Diiven  Exciter   Units. 

are  distributed  to  panel  boards  by  three  phase  four  wire 
circuits  with  connections  to  the  switchboard  so  arranged 
that  direct  current  may  be  thrown  on  these  circuits  in  case 
of  failure  of  alternating  current.  The  building  is  electric- 
ally heated,  the  mains  consisting  of  three  3-phase  bus- 
bars in  the  basement.  These  are  asbestos  covered  wire,  one 
line  being  500.000  c.ni.  and  the  other  two  No.  0000  B,  and  S 
Risers  are  taken  from  bus-bars  from  conduit  to  each  outlet, 
a  no-arc  cutout  being  provided  on  each  riser.  The  heat- 
ers are  5  kw.  250  volt  and  of  the  latest  type  GE  tubular 
units.  There  are  a  total  of  63,  28  of  these  being  placed 
under  gratings  in  generator  room  floor.  The  others  are 
portable  and  may  be  attached  to  plugs  in  various  parts 
of  the  plant.  The  lubricating  oil  filter  system  is  also  elec- 
trically heated.  A  complete  system  of  oil  handling  appar- 
atus for  drying  and  refilling  transformer  tanks  is  installed. 
the  drying  apparatus  being  Westinghouse  de-hydrators. 
100  watt  tungsten  lamps  arranged  in  two,  three  and  four 
light   clusters  are   standard   for   the   illumination. 

In  order  to  test  the  hydraulic  efficiency  of  tlic  water 
turbines,  a  special  flume  was  built  in  the  tail  race  of  the 
spare  units.  This  consists  of  two  thin  concrete  walls  ex- 
tending out  55  feet  from  the  buildings  as  shown  in  the  cut 
of  the  plant.  The  floor  of  this  flume  is  level  througliout  its 
length,  giving  a  uniform  cross-section  to,  the  discharge  from 
the  turbine  under  test.  The  velocity  of  the  water  in  the 
flume  is  measured  by  a  diaphragm  suspended  from  a  raft. 
This  is  released  from  a  position  near  the  power  house  when 
load  conditions  arc  right,  and  is  carried  down  the  flume 
by  the  current.  Electrical  contacts  on  the  inside  of  the 
flume  wall  arc  closed  when  the  raft  passes,  and  they  com- 
plete a  circuit  to  the  recording  instrument,  which  indicates 
the  time  the  raft  and  diaphragm  passes  these  points,  from 
which  data  the  velocity  of  the  water  and,  knowing  I  he 
cross-section,   tlic   volume   of   water   is   computed. 

Transmission  Line.— The  power  transmission  line  is 
built  over  a  77-mile   100-ft.  wide  private  right  of  way.     The 


country  traversed  is  greatly  varied  as  to  soil,  there  be- 
ing rock,  musgeg  and  ordinary  farming  land  so  that  many 
problems  had  to  be  met  in  providing  footings  for  the 
towers.  There  is  at  present  erected  one  steel  tower  trans- 
mission line  and  a  telephone  line  with  provision  for  a  fu- 
ture transmission  line.  The  towers  are  of  the  two  circuit 
type  as  shown  in  the  accompanying  cuts,  each  transmission 
line  having  wires  spaced  at  6  ft.  centres.  The  wires  are  of 
I'J  strand,  278,600  circular  mils  and  each  circuit  has  a  ca- 
pacity of  11,250  kw.  The  standard  towers  are  spaced  1,200 
feet  apart,  a  flexible  tower  being  placed  midway  between 
towers  and  acting  as  a  strut.  The  standard  towers  are  50 
feet  high  and  the  flexible  42  feet.  These  towers  are  riv- 
eted in  the  field  and  painted  black.  The  longest  span  is 
y;i9  feet,  across  the  Winnipeg  river.  The  tower  footings 
are  of  concrete  in  firm  soil  and  in  other  places  concrete 
on  piling  and  in  several  locations  a  crib  work  has  been 
built  so  that  these  particular  towers  are  practically  float- 
ing on  the  muskeg.  Disconnecting  switch  towers  are  pro- 
vided at  two  points  on  the  line  making  sections  of  23,  29 
and  25  miles  in  length.  At  these  disconnecting  switch 
towers,  lines  may  also  be  interchanged  so  that  if  both 
transmission  lines  are  broken  in  different  sections  of  the 
line,  power  still  can  be  delivered  through  other  sections. 
Standard  18-in.  aluminum  sleeves  are  used  for  splicing  the 
wires.  Each  circuit  is  transposed  6  times  between  the  power 
house  and  Winnipeg  so  that  the  wires  enter  the  terminal 
station  in  same  place  relation  that  they  leave  Point  du  Bois. 
Locke  four-shell  insulators  are  used  for  the  66000  volt  cir- 
cuit. The  shells  are  16  in.  in  diameter  with  an  overall 
height  of  1314  inches.  Xo.  3  B  &  S  soft  drawn  wire  is- 
used  to  fasten  the  cables  to  the  insulators,  42  servings 
being  made  so  that  cable  is  well  protected  from  any  arc 
at  the  insulator.  The  telephone  line  consists  of  a  single 
metallic  circuit  of  No.  13  gauge  copper  and  is  carried  on 
glass  insulators  on  a  wooden  pole  and  is  transposed  in  a 
continuous    spiral,    four    turns    per    mile.      Telephone    booths 


Fig.  6. — Control   Ppdestal.s   and    Exciter  Instrument   Boaid. 

are  i>rn\i(lcd  at  convenient  points  and  at  every  mile  an 
iron  clad  jack  bo.x  is  mounted  on  the  pole,  .\mple  pro- 
vision is  made  for  the  care  of  patrolmen  and  13-fl.  patrol 
road  is  provided  alongside  the  telephone  line.  About 
Iwciily    miles   of   this   r(]ad    had    to    be    laid    of   corduroy. 

Terminal  Station. — The  terminal  station  is  located  on 
River  street  on  the  west  shore  of  the  Red  River  and  oc- 
cupies half  of  a  city  block.  As  at  jiresent  erected,  there 
is  capacity  for  34300  kw.  of  which  IC)300  kw.  is  installed. 
The  building  is  ,-i  neat  looking  red  brick  structure  with 
while    stone    trim    ;iriil    reinforced    concrete    foundation.       A 
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spur    track    leads    into    the    crMiio    room    onto    which    open 
the    transformer    compartments.      A    Niles    electric    crane    is 
used  for  handling  shipments  and  transfori\iers.     Each  phase 
of  the   transmission  line  enters  the   huildins  through   a  sep- 
arate   hood,    the    lightning    arrester    equipment    being    iden- 
tical  with    that    at   the    generating   station    and    similarly   in- 
stalled  in    a    separate    fireproof   compartment   for   each   wire. 
The    high    tension    circuit    breakers    are    similar    to    those    at 
Point  du  Bois  and  are  mounted  on  the  floor  of  a  large  high 
tension  rootn,   the   disconnecting   switches   being  fastened   to 
a   steel    frame    work   suspended     from    the    ceiling.        5-^-in. 
copper  tubing  is   also   used   for  high   tension  bus   bar  work. 
Cloke  coils  are  provided   on   the   incoming  circuits  and  also 
on  transformer  circuits.     These  circuits  are   carried  through 
insulator    bushings    to    the    high    tension    terminals    of    the 
transformers  in  the  compartments  below      These  transform- 
ers are  very  similar  to   those  at  Point  du   Bois,  there  being 
of    course    a    different      arrangement      of    compartments    and 
structure    for    delta    connections.      The    secondaries    are    de- 
signed   for    13.300    volts    and    are    carried    between    barriers 
under  the  floor  of  the  low  tension  switch  room  to  the  tran.-,- 
former   circuit   breakers    of   which    there   is    one    type    C    600 
amp.  13200  volt  for  each  of  the  two  sets  of  bus  bars. 

The   switch  and  bus   bar  compartments  are  of  concrete 


for  the  control  of  the  ;U)0  kw.  :i  phase,  13,200— 250/l2.'5  volt 
Berry  transformer  and  the  various  heating  and  lighting  cir- 
cuits and  the  storage  battery.  On  the  floor  below  is  the 
standard  four  panel  black  marine  slate  fuse  board  to  which 
come  all  the  control  and  instrument  transformer  circuits. 
In  the  rear  of  this  is  mounted  the  four  panel  recording 
and  relay  board.  On  this  board  are  the  integrating  watt- 
meters  for   each   of   the    feeder   circuits   and    for   each   trans- 

1 


Fig.  7.— High  Tension  .Switch  Room,  Winnipeg 
Municipal  Plant. 
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Fig.  8.— Control  Gates  Before  Flooding  Foreliay. 

former  circuit  an  integrating  wattmeter,  a  graphic  record- 
ing wattmeter,  power  factor  meter  and  volt  meter.  A  se- 
lective system  of  relays  is  used  for  protecting  transformers 
and  high  tension  lines,  the  transformers  being  protected 
by  overload  and  reverse  current  relays  and  the  high  ten- 
sion lines  by  combination  of  selective  watt  and  overload  re- 
verse current  relays,  these  connections  so  arranged  that  in 
case  one  transmission  line  breaks  down  between  power  house 
and  terminal  station,  both  selective  watt  and  reverse  cur- 
rent relay  for  that  line  operate  and  trip  the  circuit  breaker 
out.  The  overload  relay  on  the  other  line  will  however 
fail  to  trip  out  its  circuit  breaker  because  the  selective  watt 
relay  will  only  operate  on  reversal  of  power  and  both  re- 
lays must  operate  in  order  to  trip  out  the  circuit.  Straight 
series  trip  coils  are  used  on  the  transformer  circuit  break- 
ers. The  control  wiring  is  carried  in  conduits  and  sand  tray 
similar  to  the  method  used  at  the  generating  station.  Dis- 
connecting switches  on  the  negative  side  of  the  circuit 
breaker  control  circuits  can  be  opened  by  workmen  re- 
pairing these  breakers  so  that  operator  cannot  close  same 
from    switchboard.      Another    set    of    disconnecting    switches 


and  the  two  sets  are  identical  in  layout.  The  13000  volt 
feeders  are  carried  from  circuit  breakers  into  the  basement 
where  are  located  the  pot-heads  of  the  distributing  cables. 
These  cables  are  carried  on  a  structure  of  steel  and  wood 
rack  suspended  from  the  basement  ceiling.  Static  dischargers 
in  the  shape  of  low  equivalent  lightning  arresters  are  pro- 
vided for  each  underground  cable.  The  two  sets  of  bus 
bars  are  in   turn   subdivided   by  tie   switches. 

Control  Equipment.— The  arrangement  of  control  and 
metering  devices  is  somewhat  different  from  those  in  the 
generating  station,  a  bench  board  of  black  marine  finished 
slate  being  provided  for  the  control  of  the  various  circuits, 
a  dimimy  bus-bar  and  indicating  lamps  showing  clearly  to 
the  operator  the  condition  of  the  various  switches.  Facing 
this  control  desk  is  an  indicating  instrument  board.  On 
this  are  3  ammeters  for  each  high  tension  line,  3  ammeters 
and  one  wattmeter  for  each  transformer  bank  and  an  am- 
meter for  each  feeder  of  which  there  are  leu  in  the  present 
layout,  two  volt  meters  a  frequency  meter  and  provision 
for  a  synchroscope.  This  bench  board  is  mounted  on  a 
gallery  at  the  west  end  of  the  high  tension  switch  room  and 
at  what  will  be  the  centre  of  the  completed  building.  On 
this    floor    is    also    mounted    tlie    local    service    switch    board 


Fig.  a— Generating  Station,  Di.schargo  Side,  Point  du  Bois. 

operated  by  the  circuit  breakers  throws  the  voltage  trans- 
formers for  either  set  of  bus  bars  onto  the  feeder  watt 
meters,  so  that  only  one  set  of  voltage  transformers  is 
needed    on    each    bus    section. 

Auxiliary     Equipment.-  The     same    comprehensive     sys- 
tem of  oil   vnnu'j.  and   drying  that   is  used  at   Point   du   Bois 
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Fig.  10.— Typical  Towers  of  Winnipeg  Municipal  Transmission  Line.  (1)  Transportation.  (2)  Flexible.  (3  and  4)  Standard  Braced. 


is  installed  in  tiie  terminal  station.  In  this  case,  liowever, 
oil  is  dumped  into  the  sewer  in  an  emergency.  The  cooling- 
water  for  the  transformers  is  carried  to  a  wooden  cooling- 
tower  from  which  it  is  sprayed  and  falls  into  a  concrete 
tank  from  which  it  is  pumped  back  into  the  transformer 
cooling  coils.  5  kw.  portable  electric  heaters  are  supplied 
for  heating  the  building.  A  200  kw.  200,000  volt  testing 
transformer  with  regulating  transformer  for  different  volt- 
ages, a  200,000  volt  electro-static  volt  meter,  and  oil  test- 
ing cups  and  needle  spark  gap  are  provided  for  making 
high   potential    tests   of   oil    and    other   materials. 

Distribution  System. — From  the  terminal  station  the 
current  is  distributed  at  13,200  volts  to  three  sub-stations 
located  in  different  parts  of  the  city,  namely  to  Sub.  No.  1 
at  King  street;  Sub.  No.  2.  at  McPhillips  street,  and  .Sul). 
No.  3  at  River  street,  the  last  named  sub-station  being 
temporarily  located  in  the  terminal  station.  From  the  above 
stations  current  is  distributed  as  follows:  In  sub-station 
No.  1  there  are  six  500  kw.  13,300/2200  volt  Crocker- 
Wheeler  air-cooled  oil-insulated  transformers  with  neces- 
sary switching  devices.  It  may  be  noted  that  a  standard 
has  been  made  of  :>M)  kw.  air-cooled  transformers  for  dis' 
tributing  stations.  There  are  also  in  this  station  two 
Siemens  500  kw.  synchronous  motor-generator  sets,  the  gen- 
erators being  550/275  volt,  3-wire  direct  current  for  dis- 
tributing commercial  power  for  elevators  and  other  down 
town  office  uses.  In  sub-station  No.  2  are  installed  six 
Wcstinghousc  transformers  of  the  standard  as  outlined  above 
with  necessary  oil  switches  and  S-panel  switch  board; 
switches  and  low  tension  bus  bars  are  mounted  in  a  con- 
crete structure.  From  this  station  there  is,  in  addition  to 
the  3-phasc  and  single-phase  2200-volt  feeders,  a  13000-volt 
line  to  the  city's  pumping  plants  located  at  the  wells  from 
four  to  seven  miles  out  on  the  prairie.  I'Vcjm  tliis  sta- 
tion will  eventually  be  controlled  all  of  the  city's  electrically 
operated    pumps,    excepting    that    at    well    No.    0.      Sub-sta- 


tion No.  3  distributes  2200  volts  3  phase  and  single  phase 
current.  Sub-station  No.  4  is  used  for  street  arc  lighting 
only  and  is  fed  from  the  terminal  station.  It  is  equipped 
with  both  a.c.  constant  current  transformers  and  mercury 
arc  rectifier  tubes  of  4  and  6  amperes.  This  system  will  be 
changed  later  so  that  the  lighting  for  different  sections  of 
the    city   will   be   controlled   from    the   various    sub-stations. 

The  standard  voltage  for  overhead  power  all  around 
the  city  is  550  volt.  3  phase,  60  cycles,  but  the  corporation 
furnish  also  current  of  220  and  440  volt,  3  phase.  60  cycles 
to  large  factories,  etc.,  but  same  are  from  separate  trans- 
formers. For  the  centre  of  the  city  where  all  circuits 
go  underground,  the  standard  pressure  for  power  is  550 — 
275  volts  direct  current.  F'or  light,  the  current  is  supplied 
with  a  pressure  of  110  and  220  volt,  60  cycles,  single  phase, 
2   and   3   wire   all   around   the   city   from   3200  volt   primaries. 

All  a.c.  feeders  both  overhead  and  underground  arc 
so  arranged  that  in  case  of  trouble  they  can  be  switched 
over  to  any  of  the  sub-stations  through  pole  or  manhole 
oil  switches  or  disconnecting  switches.  A  similar  scheme 
is   used    for   switching   the   underground    d.c.    feeders. 

All  underground  cables  arc  lead  covered  paper  insu- 
lated, 3  conductors  for  3  phase  and  single  conductor  for 
one  phase  and  direct  current  except  service  cables  which 
are  rubber  insulated  lead  covered.  These  cables  run  in 
standard  '.iyi-in.  round  tile  ducts  with  manholes  and  ser- 
vice holes  of  octagonal  and  square  design,  located  at  pro- 
per distances  from  each  other.  The  ties  between  the  feed- 
ers and  service  cables  consist  of  specially  designed  manhole 
fuse  boxes  for  2  mains  and  8  services  each.  The  ground 
or  neutral  wire  is  not  fed  into  the  box  and  same  consists 
of    wcatherin-oof    single    cover    insulated    wire    or    cable. 

From  all  sul)-stations  the  feeders  run  underground  .-uid 
lurn  11])  to  poles  located  in  some  suitable  place  outside  the 
sl:iti"M,  This  arrangement  for  connections  between  under- 
ground    .-11111    overhead,    consists    of    3    poles    located     from 
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10  to  15  feet  apart  and  connected  to  nearest  manholes  by 
galvanized  iron  pipes  brought  up  to  a  platform  between 
the  poles.  Cables  end  in  a  pot  head  screwed  direct  to  the 
pipes,  the  leads  from  the  pot  heads  run  to  an  asbestos 
box  through  wall  insulators  and  in  this  box  is  done  all 
necessary  switching,  including  switching  for  connecting  the 
feeders    to    either    of   the    above   named    sub-stations. 

On  all  the  main  streets  in  the  city  will  be  erected  a 
new  system  of  street  ornamental  standards  some  for  double 
and  some  for  single  arc  lamps  and  on  the  same  standards 
will  also  be  mounted  signals  for  fire  alarms,  police  patrols 
and  electrically  lighted  street  name  signs.  The  control  for 
this  signal  service  will  all  be  arranged  from  Sub.  No.  1 
at   King   street. 

The  standard  transformers  for  both  overhead  and  un- 
derground are  of  single  phase  type  and  vary  in  size  from 
3  to  50  kw.  The  pole  type  transformers  are  supplied  by 
the  Canadian  W'estinghouse  Co.  and  subway  transformers, 
Canadian   General   Electric  Co. 

For  the  distribution  in  the  city,  the  paper  insulated 
lead  covered  cables  are  supplied  by  the  Wire  and  Cable  Co., 
and  the  rubber  insulated  lead  covered  cables  by  the  Stand- 
ard Underground  Cable  Co.,  Pittsburg,  and  are  drawn  in 
and  jointed  by  the  city  employees.  The  weather  proof 
wires  and  cables  are  supplied  by  the  Wire  and  Cable  Co., 
and  the  Eugene  F.  Phillips  Electrical  Works.  The  a.c. 
manhole  fuse  boxes  are  of  the  No-arc  type,  supplied  by  the 
Canadian  H.  W.  Johns  Manville  Co.,  and  the  d.c.  manhole 
fuse  boxes  by  the   Standard  Underground  and   Cable   Co. 

The  principal  contracts  for  power  plant  equipment  were 
let   as   follows; 

General  works  at  generating  station.  John  Gunn  & 
Sons,  Winnipeg;  turbines  and  governors,  Jens  Orten-Bo\-- 
ing  Co..  London;  alternators  and  exciters,  Vickers  Sons  & 
Maxim,  Sheffield,  Eng. ;  transformers  and  switching  equip- 
ment for  generating,  terminal  and  sub-station  No.  2  and 
switching  equipment  for  sub-station  No.  1,  Canadian  W'est- 
inghouse  Co.;  auxiliary  equipment.  Point  du  Bois,   Canadian 


Fig.  11. — Terminal   Htation,  Winnipeg  Municipal  Plant. 

General  Electric  Co.  and  Canada  Foundry  Co.;  auxiliary 
equipiTient  terminal  station.  Chapman  &  Walker;  steel  tow- 
ers, Manitoba  Bridge  &  Iron  Works,  Winnipeg;  aluminum 
cable,  Northern  Aluminum  Co.,  Shawinigan,  P.  Q.;  insu- 
lators, Locke  Insulator  Co.,  Victor,  N.  Y.;  12,000  volt  ca- 
bles, Canadian  British  Insulated  Co.,  Montreal;  construc- 
tion  of   conduits,    G.    M.   Gest,    New   York. 


The  design  and  construction  of  the  entire  system  has 
been  under  the  supervision  of  the  firm  of  Smith,  Kerry  and 
Chace,  with  Mr.  W.  G.  Chace  in  direct  charge  as  resident 
engineer.  The  opening  of  the  plant  has  been  marked  by 
the  absence  of  the  majority  of  the  troubles  that  usually 
attend  the  initial  operation  of  so  large  a  layout,  and  much 
of  the  credit  for  this  is  due  to  the  untiring  eflforts  of  Mr. 
Chace  and  his  engineers  as  well  as  the  excellent  work 
of  the   different  contractors.      MesrsrK.   Ruttan.    Kennedy   and 


Fig.  12. — Underground  to  Overhead  Airangements. 

Herdt    have    constituted    the    consulting    board    retained    by 
the    city. 

The  distribution  system  was  laid  out  by  Mr.  James  G. 
Rossman  and  his  engineer,  Mr.  Theodore  Malm  and  erected 
by  Mr.  J.  C.  Smith,  as  superintendent  of  construction.  Mr. 
J.  H.  Sigfrid,  is  superintendent  of  the  Point  du  Bois  gen- 
erating  station. 


A  Meter  on  Every  Car 

The  Tramway  and  Railway  World,  writing  of  the  elec- 
tric traction  sj-stem  at  Wolverhampton,  makes  the  follow- 
ing statement  with  reference  to  the  use  of  meters  on  the 
cars: — 

"There  is  also  a  considerable  reduction  this  year  in  the 
consumption  of  electricity  which  is  due  to  the  fact  that 
electric  meters  have  been  installed  on  all  the  cars.  This 
has  had  the  effect  of  reducing  the  current  consumption  by 
at  least  twenty  per  cent." 


Rate  Research  Committee  Report 

The  report  of  the  Rate  Research  Committee  of  the  Na- 
tional Electric  Light  Association  of  1910  is  now  available. 
The  published  volume  is  being  mailed  to  the  members  of 
the   National   Electric   Light  Association. 


Mr.  W.  J.  Doherty,  Supply  Sales  Manager  of  the  North- 
ern Electric  &  Manufacturing  Company,  Limited,  Montreal, 
has  returned  from  a  business  trip  to  New  York  City  and 
Hot    Springs,    Virginia. 


The  imports  into  Great  Britain  under  the  heading  "Elec- 
trical goods  and  apparatus  other  than  machinery  and  tele- 
graph and  telephone  wire,"  for  the  first  nine  months  of  the 
present  year  only  amounted  to  a  shade  over  $1,000,000.  This 
is  even  less  than  last  year. 


The  Montreal  Tramways  Company 

The  affairs  of  the  Montreal  Street  J\ailvvay  Company 
have  heen  largely  fo  tlie  front  during  the  past  month.  In- 
terest has  centered  in  the  proposal  to  reorganize  the  com- 
pany by  merging  with  the  Park  &  Island  Railway  Com- 
pany, the  Montreal  Terminal  Railway  Company,  and  the 
Public  Service  Corporation,  under  the  name  of  the  Montreal 
Tramways  Company.  Opposition  to  the  proposal  came 
from  two  quarters — the  City  and  Senator  Beique, — the  lat- 
ter on  behalf  of  certain  shareholders  dissatisfied  with  the 
terms. 

The  opposition  was  voiced  before  the  Public  Utilities 
Commission,  and  was  mainly,  on  behalf  of  the  city,  on  the 
ground  that  the  issue  of  new  stock  to  the  shareholders  with- 
out placing  any  assets  in  the  treasury  would  result  in  an 
enormous  amount  of  inflated  capital,, which  would  tie  the 
city's  hands  and  prevent  any  future  improvements  of  ser- 
vice or  reduction  in  fares,  as  the  earnings  would  be  used 
in  paying  dividends  on  fictitious  capital.  The  reply  was  a 
denial  of  any  inflation,  as  it  was  only  proposed  to  capital- 
ize the  company  at  its  real  value.  To  compel  stock  to 
be  transferred  to  the  new  merger  at  par  would  be  simply 
to  legally  rob  investors  of  upwards  of  $150  per  share. 

The  Commission,  in  its  judgment,  approved  the  mer- 
ger. The  commissioners  discussed  the  financial  aspect  of 
the  amalgamation,  and  came  to  the  conclusion  that  the  ac- 
tual values  of  the  stocks  to  be  issued  did  not  involve  such 
fictitious  creations  of  a  nominal  value  as  to  be  objectionable 
upon  the  grounds  of  public  interest.  On  the  general  sub- 
ject of  dealing  with  such  stocks  the  chairman  said:  "It  has 
hitherto  been  assumed  that  fictitious  or  watered  stock  issues 
which  have  found  their  way  into  the  hands  of  investors 
who  have  honestly  paid  good  value  therefor  should  be  con- 
sidered by  public  authority  where  the  interests  of  such  in- 
vestors are  concerned.  Whatever  may  be  the  force  and 
justice  of  this  argument  as  applying  to  issues  antedating 
the  authority  of  this  commission,  we  do  not  hold  our- 
selves bound  by  any  such  consideration  or  practice  in  re- 
spect of  any  issues  that  may  hereafter  be  made  by  public 
utilities  whose  rates  or  other  matters  fall  within  our  con- 
trol." 

The  chairman  concluded  by  stating  that  the  exercise 
of  the  commissioners'  veto  upon  the  proposed  arrangement 
would  be  to  seriously  delay,  and  it  might  be  for  the  time 
being  jeopardize,  a  reorganization  of  the  iiisufiicient  and 
variously  constituted  means  of  transport  upon  the  island 
of  Montreal  and  retard  the  advent  of  the  service  which  the 
growth  of  population  with  increasing  urgency  demanded. 
They  failed  to  see  in  the  proposed  arrangement  such  pre- 
judice to  public  welfare  as  would  justify  tliem  in  reject- 
ing it. 

The  question  still  remains  as  to  whether  the  contract 
between  the  city  and  the  company  is  perpetual,  or  whether 
the  city  has  the  right  of  expropriation  at  the  end  of  thirty 
years.  This  point  was  brought  before  the  commission.  ])nt 
the  chairman  replied  that  as  it  was  a  legal  question  the 
coinmissioners  did  not  consider  it  necessary  to  express 
themselves. 

Senator  Beique,  besides  opposing  the  amalgamation  be- 
fore the  commission,  tried  to  get  a  legal  injunction  against 
the  project  but  Mr.  Justice  Cbarbonneau  dismissed  the 
application. 


gross  earnings  of  $4,77,5,:iOO,  net  earnings  $;i,01ij,4U4.  After 
all  bond  interest,  taxes,  city  percentage,  contingent  account 
and  so  on  has  been  deducted  there  is  a  net  income  remain- 
ing of  .f;i,:!.')l,398.  As  the  common  capital  is  $10,000,000  pay- 
ing 10  per  cent.,  this  takes  a  straight  million  leaving  $351,- 
31)8  to  be  transferred  to  the  general  surplus.  This  total 
net  income  amounts  to  i:iJ/2  per  cent,  on  the  common 
stock. 

Mention  is  made  in  the  general  report  of  the  organ- 
ization of  the  Montreal  Street  Railway  Company,  and  its 
controlled  lines  under  the  general  management  of  The  Mon- 
treal Tramways  Company.  Mention  is  also  made  of  the  ne- 
gotiations which  have  taken  place  during  the  past  year 
with  the  city  of  Montreal  having  in  view  the  making  of  a 
new  contract  which  would  be  applicable  to  present  day 
conditions  and  which  would  admit  of  the  extension  of  the 
franchise.  The  hope  is  expressed  that  the  merging  of  these 
various  companies  will  assist  in  a  speedy  completion  of 
these   negotiations. 


Move  to  Make  Commission  Permanent 

The  Electrical  Commission  drawing  up  plans  for  the 
installation  of  wires  underground  has  suggested  to  the  coun- 
cil certain  alterations  in  the  law  with  the  object  of  making 
the  commission  of  a  more  permanent  character.  Under 
the  charter,  as  soon  as  the  commission  has  prepared  plans 
for  underground  conduits  and  submitted  the  same  to  the 
Public  Utilities  Commission,  whether  these  plans  cover  the 
whole  or  a  very  small  portion  of  the  city,  the  duties  of  the 
commission  will  cease.  The  commission  believe  that  the 
only  practical  method  is  to  prepare  plans  and  specifications 
for  a  street  or  a  section  of  the  city,  and  submit  them  to 
the  Public  Utilities  Commission,  and,  when  approved,  to 
hand  them  over  to  the  city  to  proceed  with  the  construc- 
tion work.  Thus  the  work  of  preparing  plans  and  the  con- 
struction    can    proceed     simultaneously. 

The  Commission  proposes  to  commence  work  by  laying 
conduits  in  St.  Catherine  street,  but  Mr.  Hibbard,  chairman 
of  the  Public  Utilities  Commission  is  reported  as  saying  that 
the  plan  of  the  work  as  a  whole  will  have  to  be  submitted 
to  them  before  any  particular  section  can  be  started. 


The  Status  of  the  Board  of  Conciliation 

Mr.  Justice  Cbarbonneau  has  issued  a  writ  of  prohi- 
liilion  against  the  Board  of  Conciliation,  appointed  by  the 
late  Government,  to  deal  with  a  dispute  between  the  M.  S.  R. 
company  and  home  of  its  ex-employees.  The  company  main- 
tain that  there  was  no  ground  for  the  appointment,  as  the  al- 
leged difliculty  was  covered  by  a  clause  dealing  with  rail- 
way disputes  in  the  Conciliation  and  Labor  Act.  The  com- 
pany further  attacked  the  constitutionality  of  the  Indus- 
trial Disputes  Act,  contending  it  goes  outside  of  the  power 
conferred  liy  the  British  North  .America  Act.  Following 
up  this  tenipor.iry  injunction,  the  company  has  issued  an 
apidication  for  a  permanent  prohibition  and  this  will  prob- 
ably   be   ar.gued    in    about   a   month's    time. 


Montreal  Street   Railway  Annual   Meeting 

The  annual  report  of  the   Montreal  Street    U.iilway  ('tim- 
pany,   for   the   fiscal   year   ended   September  :;o.    I'.HI,   showed 


Outremont  Placing  Wires  Under  Ground 

The  Town  Coniieil  of  (  >nlreni(inl.  a  suburb  of  Montreal, 
has  .•Mlo|>lrd  a  plan  prepared  by  I'rof,  llercll  for  |uitling  the 
electric  wires  undergroiuid.  Tenders  are  to  be  called  for 
the  work  so  that  a  commencement  can  be  made  in  the  early 
spring.  The  adoption  of  lliis  plati  necessitates  the  recon- 
struction of  the  street  lighting  system,  and  the  Montreal 
Light,    Ileal    iSj    Power   (nmpany   has   been    ^e(lue^led    lo   sub- 
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niit  cither  a  proposition  lor  a  new  contract  for  street  light- 
ing, the  company  assuming  the  cost  of  the  installation,  or  a 
proposition  for  a  contract  under  which  the  company  will 
supply  the  power  in  bulk  for  street  lightins;  and  the  town 
assume    the   cost   of   installation. 


Testing  Car  Fenders 
Before  the  Public  Utility  Commissioners  and  their  en- 
gineer, Mr.  P.  W.  St.  George,  tests  have  been  made  on  the 
Montreal  Street  Railway  of  four  car  fenders — the  Conway, 
Moorhouse,  Rose,  and  Bray;  an  unofficial  test  has  also  been 
made  of  the  Hudson-Bowring  wheel  guard  and  fender,  which 
is  now  fitted  to  the  cars.  The  experiments  were  very  severe, 
a  special  car  being  placed  at  the  disposal  of  the  inventors. 
Dummies  made  up  to  represent  various  types  of  men,  wo- 
men and  children,  were  placed  in  positions  on  the  line, 
and  the  car  fitted  with  the  fender  was  run  at  half  speed 
and  then  at  a  speed  of  IG  miles  an  hour.  In  many  in- 
stances the  dummies,  instead  of  bein.g  caught,  were  cut 
to  pieces  by  the  wheels.  Mr.  St.  George  will  report  to  the 
commissioners. 


Miscellaneous 

The  new  stock  of  the  Sliawinigan  Water  &  Power 
Company,  issued  at  108,  was  over-subscribed.  There  were 
many    English    applicants. 

The  power  house  of  the  Xorth  Hatley  Electric  Light 
Company,  recently  purchased  by  the  Sherbrooke  Railway 
&   Power   Company,  has  been  burned  to  the  ground. 

Owing  to  mcreasing  duties  Mr.  D.  Lome  McGibbon 
has  resigned  from  the  Board  of  the  Montreal  Street  Rail- 
way company,  and  is  succeeded  by  Mr.  J.  X.  Mclntyre. 

The  Canadian  Light  &  Power  Company.  Montreal,  has 
signed  contracts  with  the  Saraguay  Electric  &  Water  Com- 
pany and  with  the  Canadian  Car  &  Foundry  Company  to 
furnish  them  with  pow'er. 

Mr.  A.  Gaboury,  superintendent  of  the  Montreal  Street 
Railway,  has  been  elected  a  member  of  the  executive  of 
the  Transportation  and  Traffic  Association  of  the  .\merican 
Electric    Railway    Association. 

For  the  purpose  of  instruction,  a  wireless  station  has 
been  erected  in  the  College  of  the  Immaculate  Conception, 
Montreal.  Many  of  the  instruments  were  manufactured  in 
the  college.  The  installation  has  been  tested  and  works  ad- 
mirably. 

The  Corporation  of  Windsor  Mills,  P.  Q..  has  accepted 
the  tender  of  The  Canadian  Crocker-Wheeler  Company. 
Limited,  of  St.  Catharines,  Ont.,  for  three-phase  sixty-cycle 
apparatus,  to  replace  the  present  equipment  of  125-cycle 
single-phase.  Mr.  M.  .A..  Sammett  of  Montreal  is  the  con- 
sulting   engineer. 

Mr.  James  Bennett,  electrical  inspector  of  the  Canadian 
F^ire  Underwriters'  Association,  Montreal,  will  represent  his 
society  at  the  convention  of  the  Western  Association  of 
Electrical  Inspectors  to  be  held  at  Milwaukee  on  January 
22  to  24.  On  the  latter  date  the  members  of  the  conven- 
tion will  adjourn  to  Chicago  for  the  purpose  of  seeing  some 
practical  demonstrations  at  the  Underwriters"  laboratories 
in   that  city. 

In  order  to  lill  the  vacancy  caused  by  the  resignation 
of  Mr.  Hugh  .\,  .Allan,  who  has  taken  up  his  residence  in 
England,  Mr.  William  McMaster  has  been  appointed  presi- 
dent of  the  Montreal  Telegraph  Company,  Mr.  William 
Wainwright  succeeding  Mr.  McMaster  as  vice-president.  Mr. 
Bartlett    McLennan   is   the   new   director.      For  an   unbroken 


stretch  of  nearly  00  years  the  president's  chair  was  Idled 
by  three  members  of  the  Allan  family. 

The  Robb  Engineering  Company,  Limited,  Amherst, 
X.S.,  have  secured  the  following  contracts:  F'or  the  Wel- 
esley  Hospital.  Toronto,  two  Robb-Armstrong  engines, 
direct-connected  to  Westinghouse  generators,  for  their  new 
powxr  plant;  for  the  Imperial  Oil  Company,  of  Winnipeg, 
a  Robb-Armstrong  engine  of  150  h.p.,  direct-connected  to  a 
Westinghouse  generator;  for  the  Edison  Electric  Company, 
Springhill,  N.S.,  a  200  h.p.  Robb-Armstrong  Corliss  engine, 
direct-connected    to    an    electric    generator. 

The  Montreal  Light,  Heat  and  Power  Company  are 
holding  informal  dinners,  wliich  are  largely  attended  by 
the  staff.  Afterwards  there  are  talks  on  subjects  of  interest 
to  the  various  departments.  At  the  last  dinner  Mr.  T.  C. 
Martin,  of  Xew  York,  for  28  years  the  editor  of  the  Electrical 
World,  and  now  secretary  of  the  National  Electric  Light 
Association,  spoke  on  "Energy  and  Efficiency."  The  object 
of  these  gatherings  is  to  get  the  men  in  closer  touch  with 
the  officials  and  better  acquainted  with  each  other. 

Mr.  W.  N.  Dietrich,  electrical  and  mechanical  engineer, 
has  the  following  work  in  hand,  practically  all  of  it  in  con- 
duit: Birks  Building,  Montreal;  Place  Viger,  Montreal,  sheds, 
including  fruit  sheds,  in-bound  and  out-bound  freight  sheds. 
Xotre  Dame  street  freight  sheds,  transfer  platforms  and 
mains;  Tarte  pier  sheds;  electrical  work  for  the  new  fac- 
tory of  the  Parmenter  and  Bullock  Company,  Gananoque, 
Ont.;  Salada  Tea  Company's  new  factory  and  warehouse, 
St.  Sulpice  and  St.  Paul  streets,  Montreal;  Imperial  Oil  Com- 
pany's new  warehouse,  Montreal;  Sir  William  Van  Home's 
extension  to  his  residence,  Montreal;  C.  P.  R.  Telegraph 
conduits.  Place  Viger,  Montreal;  houses  for  Scott  &  Harte, 
Westmount.  Mr.  Dietrich  also  carried  out  all  the  electrical 
illumination  at  the  C.  P.  R.  Station,  Quebec,  on  the  occa- 
sion of  the   Duke   of  Connaught's  arrival. 


Obituary 

We  regret  to  record  the  death,  on  October  21,  by  acci- 
dental shooting,  of  Mr.  G.  B.  McXabb,  business  manager  of 
the  Montreal  Light,  Heat  and  Power  Company.  Mr.  McXabb 
came  to  this  position  two  years  ago  from  Battle  Creek,  and 
had  been  very  successful  in  working  up  the  business  depart- 
ment of  his  companj'.  He  will  be  remembered  by  the  dele- 
gates at  the  last  annual  convention  of  the  Canadian  Elec- 
trical .Association  as  the  author  of  a  very  valuable  paper 
on  the  subject  of  the  Relations  of  Public  Utility  Corpora- 
tions with   the  Public. 


The  Ontario  Railway  and  Municipal  Board 
The  application  of  the  Town  of  Berlin,  under  6  Edw. 
VII..  Chap.  34.  Sec.  21.  for  approval  of  its  By-law  No.  1128, 
(.$25,150  for  Electric  Light  Extensions)  has  been  consid- 
ered and  approved  bp  the  Board,  and  Order  issued  confirm- 
ing the    By-law. 

The  application  of  the  Hilton  &  Jocelyn  Telephone  Co. 
under  10  Edw.  VII.,  Chap.  84,  Sec.  9,  for  intercommunication 
arrangements  with  several  other  local  telephone  systems  has 
been  filed  with  the  Board,  and  the  Board  has  appointed 
Xov.  2Sth.  at  2  p.m..  at  Richard's  Landing,  St.  Joseph's 
Island,   to   hear   all   the   parties   interested. 

The  Nelson  Telephone  Company  has  filed  an  applica- 
tion against  A.  M.  Shaver,  under  10  Edw.  VII.,  Chap.  84., 
Section   9,   for   intercommunication    arrangements. 


Trade  Enquiry 
1240.  Incandescent  lamps. — .A  Londcm  firm  manufactur- 
ing metallic  filament  incandescent  lamps  desires  to  extend 
their  business  in  Canada,  and  would  like  to  hear  from 
first-class  houses  in  the  Dominion  willing  to  co-operate 
with  them. 


Quebec  R.,  L.,  H.  &  P.,   Expanding 

The  annual  meeting  of  the  Quebec  Railway,  Light, 
Heat  and  Power  Company,  held  recently  showed  that 
these  merged  interests  are  in  a  tiourishing  condition.  The 
gross  earnings  for  the  year  ending  June  :iOth  1911  were 
$1,280,000  as  compared  with  $1,128,000  the  previous  year. 
A  noticably  large  saving  was  made  in  operating  expenses 
so  that  the  net  earnings  for  the  present  year  were  $618, 21U 
or   an   increase   of   about    $is.'j.000    over    the    year    1910, 

Extensions  have  been  made  on  a  large  scale.  In  the 
city  division,  while  only  about  ;4  of  a  mile  of  track  was 
added,  extensive  repairs  and  renewals  were  made  and  the 
roadway  is  now  in  excellent  physical  condition.  16  new 
cars  of  the  modern  p.a.y.e.  type  and  10  open  standard- 
type  cars  were  purchased  and  put  in  service  during  the 
year.  In  addition  two 
large  sweepers  and  2 
snow  scrapers  were  ad- 
ded to  the  company's 
facilities  for  maintain- 
ing continuous  service 
during  the  heaviest 
storms  of  winter.  'I  he 
car  barns  at  St.  Malo 
have  been  enlarged 
and  provision  made  for 
still  further  exten- 
sions. 

On  the  Montmor- 
ency division  3^  miles 
of  double  track  have 
been  added  through  a 
thickly  settled  district 
from  Beauport  to  Kent 
House  Park.  Also 
about  two  miles  of 
main  line  have  been 
relaid  with  80-lb.  steel 
rails  and  additional 
tracks  for  yards  and 
sidings  to  facilitate  the 
handling  of  the  in- 
creasing freight  traffic 
have  been  put  in.  The 
main  line  has  been 
rebonded  during  the 
year    with    type    E.    A. 

electric  welded  rail  bonds.  48  gondola  freight  cars 
60,000  lbs.  capacity,  15  box  freight  cars  6l),000  lbs.  ca- 
pacity and  2  passenger  motor  cars  have  been  added  to  the 
equipment  during  the  year  and  one  electric  locomotive  has 
been  constructed  in  the  company's  own  shops.  A  new 
sub-station  has  been  constructed  at  St.  Anne  de  Beaupre 
and  equipped  with  a  .100  kw.  motor  generator  set  with 
the  necessary  exciter  and  transformers.  A  new  transmis- 
sion line  has  been  built  from  Montinorency  Palls  to  St. 
Anne  de  Beaupre  and  is  now  operating  at  25,000  volts. 
The  enlargement  of  the  Kent  House  at  Montmorency  i'"alls 
Park,  the  amusement  resort  operated  by  this  company,  has 
already  proven  an  attractive  and  profitable  feature  of  the 
suburban    business. 

The  recent  extension  known  as  the  Quebec  County 
Railway  which  was  opened  for  operation  about  one  year 
ago    has    fully    warranted     the    expenditure    incurred.      The 


line  has  2  l/a  miles  of  double  track  running  from  Maple 
avenue  westward  through  Montcalniville  to  the  top  of 
Sillery   Hill. 

The  consolidation  of  the  various  power  supplies  on 
the  Queen  street  sub-station  is  being  proceeded  with.  It 
is  expected  that  this  work  will  be  completed  shortly,  when, 
in  addition  to  enabling  the  company  to  utilize  power  from 
any  one  or  all  of  its  hydraulic  stations,  a  large  saving  in 
labor    and    other    charges    will    be    efifected. 

During  the  year  a  contract  was  closed  with  the  muni- 
cipality of  St.  Anne  de  Beaupre  for  street  lighting  for  a 
period  of  10  years,  as  also  a  similar  contract  with  the  town 
of  Levis.  The  contract  with  the  Levis  County  Railway 
Company   was   also   renewed    for   a    similar   period. 

In  addition  to  the  railway,  light  and  power  depart- 
ments   handled    by    the    Quebec    Railway,    Light,    Heat    and 


New  Office  Building  of  the  Q.  R.,  L.,  H.  &  P.  Co.,  in  cour.se  of  construction 

Power  Company  they  also  control  the  manufacture  and  dis- 
tribution of  gas.  New  installations  for  the  year  show  522 
appliances  of  various  kinds  and  416  new  meters.  18,644 
feet  of  new  gas  mains  were  laid,  so  tli.it  the  gas  service 
now  supplied  to  the  citizens  of  Quebec  compares  favor- 
ably with  that  of  the  larger  cities  throughout  the  continent. 

;\  line  new  office  building  is  in  course  of  erection. 
The  building  is  shown  herewith  and  it  is  expected  that 
it  will  be  ready  for  occupancy  very  early  in  the  new  year. 
A  large  part  of  this  building  will  be  used  for  company 
offices  but  in  addition  there  will  be  a  large  amount  of 
space  for  rental  and  it  is  understood  that  many  .-ipplica- 
tions    for   offices    have    already    been    received. 

The  Quebec  Consolidation  is  one  of  the  companies 
in  which  Uodnlphe  I'orget,  M.I'..  i>  (in;incially  interested, 
lie  is  ,iKn  president  of  the  company.  Mr.  C.  E.  A.  Carr 
i^.    gencr.il    ni;inager. 
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D.  U.  Makes  Franchise  Agreement  with 
the  City 

An  agreement  has  at  la,--t  been  rcaclu'il  between  tlie 
Detroit  United  Electric  Railway  Co.  and  the  city  of  Detroit, 
which  will  be  submitted  to  the  ratepayers  lor  approval  in 
the  near  future,  and  inasmuch  as  it  has  met  the  approval 
of  the  city  authorities  it  has  been  taken  for  granted  that  the 
agreement  will  be  ratified.  The  agreement  provides  that  the 
city  shall  have  the  right  to  purchase  the  street  railway  sys- 
tem, or  that  part  of  it  which  is  situated  within  the  city  lim- 
its, on  six  months  notice.  Failing  this  the  franchise  of  all 
the  various  parts  of  the  system  shall  expire  in  1924.  Pur- 
chase price  to  be  decided  by  a  committee  of  arbitration  con- 
sisting of  five  persons. 

In  the  matter  of  fares  the  council  appears  to  have  driven 
a  hard  bargain  enough  witli  the  company.  Tickets  good 
from  5  a.m.  to  8  p.m.  are  to  be  sold  at  8  for  25c.  and  from 
8  p.m.  to  5  a.m.  at  6  for  25c.  with  universal  transfers  in  each 
case.  Extensions  to  the  amount  of  five  per  cent,  of  existing 
lines  are  to  be  made  each  year. 


Rail-less  Electric  Traction 

In  recent  issues  we  lun  e  referred  briefly  to  two  instal- 
lations of  railless  electric  cars  that  have  been  installed 
during  the  past  year,  in  the  cities  of  Bradford  and  Leeds. 
England.  It  appears  that  these  installations  were  made  after 
careful  study  of  the  situation  at  various  points  on  the  Euro- 
pean Continent  where  similar  installations  have  been  in 
operation  for  some  time.  The  choice  of  the  two  British 
cities  would  seem  to  have  been  justified  as,  according  to  all 
available  reports,  the  cost  of  installation  is  reasonable,  op- 
erating costs,  even  in  sparcely  settled  districts,  have  in 
both  cases  been  easily  cared  for  by  the  ordinary  revenue 
from  fares  alone,  while  the  troubles  in  operating  seem  to 
have   been   much   less   than  were  originally   expected. 

The  idea  has  taken  such  hold  in  England  that  during 
the  past  session  of  Parliament  provisional  orders  were  grant- 
ed for  the  introduction  of  similar  systems  in  Halifax, 
Brighton,  Aberdare,  Rotherham,  Chiswick,  and  Northamp- 
ton and  it  is  said,  further,  that  there  are  a  large  number  of 
projected  applications,  for  this  system,  to  be  made  at  the 
coming   session. 

The  city  of  Edinburgh  belongs  to  this  latter  number 
and  proposes  the  installation  of  several  miles  of  the  rail-less 
system  to  supplement  its  present  mileage  in  the  rural  dis- 
tricts. Edinburgh  at  present  has  25  miles  of  tramwaj'  route 
and  a  population  of  320,000;  Bradford  has  55  miles  with  337,- 
000  population;  Leeds  has  70  miles  with  490.000  populTition. 
In  view  of  the  interest  taken  in  Edinburgh  in  this  matter 
a  deputation  was  recently  appointed  to  report  on  rail-less 
electric  traction  after  visiting  and  observing  the  operation 
of  the  Leeds  and  Bradford  systems.  The  deputation  con- 
sisted of  the  city  engineer  and  other  equally  capable  cit- 
izens of  Edinburgh  and  inasmuch  as  their  report  would  be 
an  unbiased  expression  of  opinion  on  the  two  rail-less  sys- 
tems, as  they  saw  it.  a  few  extracts  will  be  of  value  to  our 
readers. 

The  Bradford  System 

In  Bradford  the  lengtli  of  rail-less  line  is  a  mile  and  a 
quarter  which  is  travelled  in  about  s  minutes  at  a  running 
speed  of  9}4  to  10  miles  per  hour.  This  short  line  forms 
the  connecting  link  between  two  tramway  lines  which  di- 
verge from  the  central  portion  of  the  city.  The  maximum 
gradient  was  1  in  15  but  no  difliculty  was  experienced  either 
going  up  or  down  this  gradient.  It  is  the  intention  of  the 
Bradford   corporation   to   add   il   miles   more   of   this   line. 

No  expense  whatever  was  incurrc<l  in  the  preparation  of 
the  roads.     The  road  formation  is  in  [lart  paved  with  gran- 


ite sets  but  for  the  most  part  is  ordinary  macadam.  Care- 
ful inspection  and  close  observation  made  by  the  deputa- 
tion, showed  no  evidence  of  extraordinary  wear  upon  this 
road    due    to   the    trolley    cars. 

The  cars  are  operated  each  from  2  overhead  wires 
with  a  double  trolley  pole,  one  leading  the  current  down  to 
the  motors,  the  other  returning  the  current  back  to  the 
wire.  The  cars  weigh  from  31/2  to  4  ton,  are  21  feet  in 
length,  7^  feet  wide  and  seat  28  persons.  Beneath  the  floor- 
ing of  the  car  two  20  h.p.  motors  are  installed  attached  by 
chain   drives  to  the  axle  of  the  rear  wheels. 

The  total  cost  of  building  this  line  was  at  the  rate 
of  $8,070  per  mile  including  everything  except  the  cars 
which  cost  $3,500  each.  The  current  used  in  driving  this 
car  averages  .95  of  a  unit  per  car  mile,  which  is  claimed 
to  be  about  one-half  that  used  by  the  heavier  electric  tram- 
way car.  The  total  cost  per  car  mile  including  current, 
wa.ges,  tires,  etc.,  is  stated  by  the  operating  engineer  to  be 
10.7c.  per  car  mile,  with  a  revenue  of  13c.  per  car  mile.  The 
fare  charged  for  the   single  journey  of  1],^   miles  is  2  cents. 

The    Leeds    System 

The  construction  and  operation  of  the  Leeds  system  cor- 
responds with  and  bears  out  the  facts  given  above  in  con- 
nection with  the  Bradford  system.  The  cars  are  slightly 
dififerent  in  their  construction,  the  Leeds  car  being  entered 
from  the  rear,  whereas  the  Bradford  cars  open  at  the 
front  with  a  view  to  having  the  motorman  collect  the  fares 
and  thus  save  the  wages  of  a  conductor.  This  plan,  how- 
ever, has  not  been  found  to  work  satisfactorily  and  at  the 
present  time  on  both  systems  a  conductor  is  in  charge. 
The  actual  cost  of  the  Leeds  system  was  $6,230  per  mile 
and  of  the  cars  $3,500  each.  The  actual  revenue  per  car 
mile  is  so  far  1754c  as  against  operating  expenses  of  lie, 
which  it  is  thus  anticipated  will  give  a  very  satisfactory 
surplus. 

A  noticeable  feature  about  this  system  was  brought  out 
by  the  manager,  at  Leeds,  who  explained  that  it  was  their 
intention  to  change  this  system  over  to  the  electric  rail 
system  as  soon  as  increase  in  population  and  revenue  w'ould 
justify  the  additional  expense,  that  is  the  rail-less  system 
was  considered  only  as  a  transitional  stage  in  the  acquisi- 
tion of  a  properly  equipped  rail  system.  It  was  pointed  out 
that  if  the  overhead  work  was  constructed  according  to  the 
regular  standard  of  electric  rail  lines,  no  change  would  be 
necessary  except  the  removal  of  one  of  the  overhead  wires 
and  the  addition  of  the  tracks  below.  In  summing  up  their 
findings  the  committee  say  that  this  system  oflfers  the  great 
inducement  of  being  able  to  provide  an  excellent  service  at 
a  minimum  cost  and  that  they  have  formed  the  opinion  that 
this  method  of  convej^ance  is  capable  of  satisfying  the  re- 
quirements of  many  districts  in  and  around  Edinburgh,  not 
already  provided  with  public  transit,  in  a  practical  and  econ- 
omical   manner. 


Single-Phase  Operation  in  Snow  Blockades 

That  the  single-phase  system  is  niherently  fitted  for 
electric  railways  is  well  illustrated  by  some  experiences  that 
the  Spokane  and  Inland  Railroad  Company,  which  operates 
a  11,000-volt  single-phase  line  (Westinghouse  apparatus)  in 
the  State  of  Washington,  has  had  during  the  last  two  years. 
It  has  been  found  that  during  the  winter  when  the  steam 
trains,  operating  on  routes  paralleling  that  of  the  single- 
phase,  are  unable  to  get  through  without  considerable  de- 
lay, single-phase  trains  hold  very  closely  to  their  schedules. 
The  principal  reason  for  this  is  that  on  a  single-phase  road 
the  voltage  is  so  high  that  it  holds  up  to  almost  normal 
even  when  the  motors  on  the  locomotives  or  cars  are  draw- 
ing  very   heavy   currents.     On   an   ordinary     600-volt   road 


64 


THE    ELECTRICAL    NEWS 


\v1k-ii  llu-  cars  must  "l)uck"  snow,  the  currt-iu  consumption 
is  so  great  that  the  line  voltages  usually  drop  to  a  value 
too  low  for  efifective  operation.  On  a  steam  road  the  abil- 
ity of  a  steam  locomotive  to  haul  loads  is  actually  re- 
duced in  cold  weather  because  of  the  greater  losses  of  heat 
from  the  locomotive.  The  reverse  is  true  with  an  electric 
locomotive  because  in  cold  weather  tlic  motors  are  main- 
tained at  a  much  lower  temperature  than  in  warm  weather, 
hence   their   ratings   are   increased. 

The  winter  of  1909  and  1910  was  one  of  the  most  se- 
vere ever  experienced  in  that  vicinity.  The  Spokane  and 
Inland  was  the  only  local  road  that  maintained  its  regular 
scheduled  service  through  this  trying  winter.  At  no  time 
during  the  worst  storms  were  the  trains  more  than  20  min- 
utes behind  schedule  time.  This  excellent  showing  was 
maintained  even  when  there  was  a  foot  or  more  of  snow- 
on  the  ground  and  six  to  ten  feet  of  it  in  cuts. 


New  Single-End  Cars  for  Philadelphia 

A  new  type  of  car  was  recently  installed  by  the  In- 
ternational Railway  Company,  of  Buffalo,  and  also  on  Oc- 
tober loth  by  the  Philadelphia  Rapid  Transit  Company,  of 
Philadelphia,  New  York.  A  single  enclosed  front  platform 
is  used  for  all  regular  entrance  and  exit,  there  being  no  ex- 
it door  at  the  rear  for  ordinary  traffic.  There  is,  however, 
an  emergency  door  at  the  rear  end.  This  arrangement  makes 
available,  for  seats,  all  the  space  formerly  required  for  the 
rear  platform,  giving  a  seating  capacity  of  53,  as  compared 
with  40  in  other  cars  of  like  dimensions. 

The  passengers  entering  at  the  front  pass  the  conductor 
and  deliver  their  fares  before  stepping  into  the  body  of  the 
car.  The  front  end  of  the  car  is  provided  with  longitudinal 
seats  which  allow  more  space  for  passengers  to  enter  and 
leave  the  car.  In  the  rear  transverse  seats  are  used  with  a 
31^-inch  aisle. 

Other  features  of  these  cars  are  a  central  ridge  in  the 
back  of  the  seats  which  prevents  two  passengers  in  a  seat 
from  crowding  each  other;  rounded  seat  at  the  back  of  the 
car;  the  placing  of  the  lamps  over  the  centre  line  of  each 
row  of  seats;  straps  with  sleeves  of  celluloid  and  very  satis- 
factory ventilation.  The  Pennsylvania  line  has  just  placed 
49  of  these  cars  in  operation. 


The   Chestermere-Calgary   Suburban 
Railway  Co. 

The  splendid  city  service  supplied  by  the  Calgary  Muni- 
cipal Street  Railway  system  is  to  be  supplemented  in  the 
near  future  by  privately  owned  suburban  lines.  At  the  pre- 
sent time  the  Chestermere-Calgary  Surlnirban  Railway  Co. 
are  building  18  miles  of  track,  and  during  1912  expect  to 
build  1')  iTiiles  more.  By  the  next  year  it  is  this  company's 
hope  to  extend  their  railway  to  the  Three  Hills  coal  mine, 
a  property  situated  06  miles  northeast  of  Calgary  and  56 
miles  from  Chestermere  Lake.  This  company  have  large 
holdings  in  the  coal  property  mentioned  and  also  in  the 
property  bordering  Chestermere  Lake.  It  is  the  intention 
to  install  apparatus  in  the  mine  capable  of  producing  1,000 
tons  of  coal  per  day,  and  it  is  also  the  intention  to  make 
Chestermere   Lake  an  attractive  summer  resort. 

The  order  for  electric  cars  will  go  either  to  the  Treslon 
Car  Company,  or  the  Ottawa  Car  Company.  These  will 
not  be  p.a.y.e.  type.  The  line  will  supply  passenger  service 
to  Hubalta,  Elderado,  I'orcst  Lawn,  Victoria  S<|uare,  Glad- 
stone Heights,  Birmingham,  High-Gate  and  Belvedere  dis- 
tricts, all  of  which  the  new  road  will  pass  through  on  tlie 
way  to  Chestermere. 

It  is  said  that  Chestermere  Lake  promises  to  be  a  most 
attractive  summer  resort.     The  C.   P.   R.   Co.  have  a   town 


site  at  Chestermere  Lake  which  will  be  put  on  the  market 
next  year,  and  even  up  to  the  present  time  various  interests 
have  disposed  of  about  .$200,000  worth  of  building  lots  at 
this  point.  The  Chestermere  Aquatic  Club  are  building  a 
.$12,000  club  house  and  another  company  have  secured  a  site 
for  the  erection  of  a  $.'50,000  hotel.  It  is  expected  that 
Chestermere  Lake  will  soon  become  a  popular  suburban 
residental  district  for  Calgary. 


Installing   Multiple  Unit   Control 

.•\s  the  interurban  cars  of  the  British  Columbia  Electric 
Railway  Company  are  sent  to  the  shops  for  repairs,  altera- 
tions are  being  made  to  the  equipment  of  each  by  the  instal- 
lation of  the  Westinghouse  multiple  unit  control.  This 
change  is  being  made  in  anticipation  of  two  car  trains  be- 
ing operated  next  year  between  Vancouver  and  New  West- 
minster when  the  cut-oflf  just  outside  the  latter  city  is  ready 
for  service,  the  grade  at  the  entrance  to  the  city  being  there- 
by reduced  from  12  per  cent,  on  one  stretch  to  2  per  cent. 
The  control  being  installed  is  of  the  type  which  automatical- 
ly shuts  off  the  power  as  soon  as  the  motorman's  hand  is 
taken    from   the   lever. 


Two  Dollars  the  Maximum 

In  a  case  brought  in  the  Circuit  Court,  Montreal,  to 
recover  $50  damage  from  the  Street  Railway  Company,  the 
question  was  raised  as  to  what  amount  a  conductor  is  bound 
to  give  change  for  to  a  passenger.  The  plaintiff  tendered  a 
$5.00  bill  which  the  conductor  refused  to  change  on  the 
ground  that  he  was  not  obliged  to  do  so.  There  was  no 
precedent  case  in  Canadian  jurisprudence,  and  counsel  for 
the  company  quoted  U.  S.  and  French  law  on  the  subject. 
Judge  Dorion,  in  giving  judgment,  while  expressing  re- 
luctance to  declare  what  was  meant  by  a  reasonable  amount 
in  French  jurisprudence  said  that  $5.00  was  an  unreason- 
able amount  for  a  passenger  to  proffer  for  a  5c.  fare.  He 
then  declared  that  according  to  strict  law  a  conductor  need 
not  make  change  for  even  a  ten  cent  piece,  as  it  is  pre- 
sumed that  passengers,  on  embarking  on  a  car,  know 
exactly  what  they  have  to  pay  for  their  fare  and  should 
have  tlie  necessary  piece.  However,  according  to  law  tem- 
pered by  usage,  $2.00  is  regarded  as  a  reasonable  amount. 
The    case    of   the    plaintiff   was    dismissed   with    costs. 


The  Montreal  and  Southern  Counties  Railway  Com- 
pany proposes,  should  the  city  sanction  the  extension  from 
the  present  terminus  to  the  uptown  shopping  district,  to 
carry  on  an  express  business,  especially  in  the  matter  of 
garden   produce. 


Hydro-Electric  Development   in  New  Zealand 

The  New  Zealand  (.lovcrnincnt  is  undertaking  the  de- 
\clc>i)ment  of  one  of  its  most  important  waterpowcrs  and 
to  that  end  has  appointed  Mr.  Evan  Parry  electrical  engineer 
of  the  public  works  department.  The  first  installation  will 
be  at  Lake  Coleridge  and  power  will  be  conveyed  to  Christ 
Church,  Lyttleton.  and  the  surrounding  districts.  The  elec- 
trical energy  will  be  used  for  light  and  power  purposes  but 
it  is  also  hoped  to  demonstrate  the  advantage  of  electricity 
for  haulage  purposes  on  railways  generally.  Enquiries  arc 
also  being  made  with  a  view  to  establishing  new  electro- 
chemical industries  which  would  obtain  their  power  from 
the  government  plant.  The  cost  uf  the  I'irst  installation  is 
estimated  at  $250,000. 


Transmission  Circuits  for  Train  Despatching 

I'.y  11.  W.   I'anlii- 

During  the  last  tew  years  tlic  extension  of  tlie  use  of  the 
telephone  has  gone  hand  in  hand  with  the  steadily  increas- 
ing efficiency  of  transmission  over  long  distances.  Every 
issue  of  the  different  technical  papers  brings  to  light  new 
instances  where  the  telephone  has  found  a  new  application 
due  to  its  time-saving  qualities,  as  well  as  its  adaptability 
for  universal  use.  It  is  only  natural  that  in  the  face  of 
these  circumstances  every  effort  should  be  made  to  increase 
the   efficiency  of  satisfactory  transmission. 

Perhaps  the  two  instances  where  this  need  has  been 
the  most  imperative  has  been  in  the  ever-increasing  length 
of  the  long  distance  telephone  lines,  and  in  the  second  in- 
stance, the  importance  of  the  best  possible  transmission  of 
telephone  train  dispatching  circuits.  In  both  cases  the  new 
methods  have  brought  about  the  most  exceptional  results, 
and  although  the  same  scheme  is  not  employed  in  each,  still, 
both  have  been  developed  in  view  of  the  special  conditions 
encountered. 

Ten  years  ago  Prof.  Pupin.  of  Columbia,  pointed  out 
how  telephonic  current  waves  itiight  be  transmitted  over  in- 
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creased  distances  without  any  great  diminution  of  amplitude. 
The  mutual  capacity  of  the  telephone  circuit  had  always 
been  the  main  cause  of  this  trouble,  and  in  cables  especially, 
this  was  the  more  severe,  due  to  the  smaller  distance  sep- 
arating the  wires  of  a  pair.  It  was  suggested  that  coils  pos- 
sessing considerable  self-inductance  be  inserted  in  the  cir- 
cuits as  this  would  neutralize  the  effects  of  the  mutual 
capacity.  The  theoretical  mathematical  investigation  of 
these  "loading  coils,"  so  named  on  account  of  the  analogy 
of  the  mass  of  a  vibrating  cord  to  inductance  of  an  electric 
current,   was   verified  by   considerable   experiment. 

As  a  result  people  are  to-day  able  to  talk  from  New 
York  to  Denver  with  a  degree  of  satisfaction  entirely  im- 
possible under  other  conditions.  On  lines  suited  to  loading 
a  175-Ib.  copper  open  wire  circuit  is  by  this  method  made 
equivalent  in  transmission  efficiency  to  a  -tlio-lb.  unloaded 
circuit. 

With  caldes  the  relative  gains  are  even  greater,  for  ,i 
No.  19  B.  &  S.  gauge  cable,  properly  loaded,  has  a  higher 
transmission  than  a  No.  JO  B.  &  S.  gauge  cable  unloaded, 
although  the  latter  is  eight  times  the  weight  of  the  former. 
The  Boston-Washington  underground  cables  now  Ijcing  laid 
are  the  latest  advance  in  this  branch  of  the  art. 

With  ihe  circuits  in  use  by  the  r,iilriiad>,  there  is  no 
necessity  to  secure  transmission  o\ir  lines  more  than  a  few 
hundred  miles  long,  as  this  is  the  e.xtreme  len.nlli  ..f  di\i>i,in 
under  one  dispatcher.  Here  the  gain  has  been  made  ratlier 
in   the  direction  of  superior   apparatus   than   in   a   cliange   in 


line  conditions.  The  end  in  view  was  to  make  the  receiv- 
ing characteristics  of  the  system  at  the  dispatcher's  end  as 
superior  as  possil)!e  and  at  the  same  time  provide  an  ar- 
rangement whereby  a  number  of  stations  may  all  be  listen- 
ing on  the  line  at  once  without  any  perceptible  loss  in  trans- 
mission.     With    the    introduction    of   selectors    for   signalling 
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purposes,  this  need  became  the  more  imperative  on  account 
of  the  additional  permanent  apparatus  bridge  across  the  line. 
Fig.  1  shows  the  usual  circuit  of  a  local  battery  tele- 
phone. With  the  early  systems  both  the  dispatcher  and  the 
way  station  were  equipped  with  this  arrangement  and  with 
it  condenser,  receiver  and  induction  coil  secondary  are  in 
series  during  conversation  with  a  low  resistance  receiver. 
About  300  ohms  out  of  a  total  impedance  of  600  was  alone 
available  for  receiving.  With  a  number  of  way-stations  on 
the  line  at  once  the  low  impedance  of  the  instruments  in 
parallel    made    transmission    difficult    to    distant    stations. 

This  form  of  circuit  was  lately  modified  by  using  a  larger 
induction  coil  with  a  hight  impedance  secondary  and  a  low 
impedance  primary.  This  scheme  did  not  show  as  great  a 
gain    in   receiving   as    in    transmitting. 

The  latest  development  in  the  railway  field  for  this  class 
of  service  is  shown  in  Fig.  2.  and  is  the  one  in  use  by  many 
of  the  roads  in  Canada  and  the  United  States.  The  dis- 
patcher's equipment  is  similar  to  that  shown  in  Fig.  1.  A 
locking  key  is  used  by  the  dispatcher  to  open  and  close 
his  battery  circuit,  although  a  foot  switch.  Fig.  3,  may  also 
be  employed  for  this  purpose.  Special  instruments  of  low 
impedance  give  the  dispatcher  improved  receiving  efficiency. 

A  special  breast  transmitter 
and  70-ohm  head  receiver  are 
the    types    in    use. 

To  meet  the  conditions 
previously  outlined,  a  key  or 
foot  switch  is  used,  as  shown 
in  Fig.  2.  The  listening  posi- 
tion gives  current  through  the 
receiver  and  condenser  in  ser- 
ies directly  across  the  line  and 
lirovides  ideal  receiving  con- 
ditions. 

With  the  key  thrown  to 
talking  position,  the  receiver  is 
in  series  with  a  retardation 
coil — normally  short  circuited 
— and  both  are  in  parallel  with 
the  secondary  of  the  induction 
coil.  These  arc  bridged  across 
through  the  condenser.  This  gives  the  best  possible 
oiinditions  for  transmitting.  The  impedance  of  this  bridge 
while  receiving  is  2.400  ohms  to  talking  current,  nearly  all 
of  which  is  available  for  receiving.  The  retardation  coil  cuts 
down  excessive  side  tones  in  the  receiver  when  talking,  and 
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also  Iiy  raisiii.tj  llic  iiniicdance  of  the  receiver  current  forces 
more  of  the  transmitter  current  on  the  line.  Should  the 
dispatcher  wish  to  break  in  on  the  operator,  sufficient  of 
his  voice  currents  will  pass  through  the  operator's  receiver 
and  attract  his  attention.  Here,  too,  special  apparatus  is 
used  in  induction  coil,  transmitter  and  high  resistance  re- 
ceiver. 

This  arrangement  is  in  use  on  circuits  up  to  two  hundred 
miles  and  over,  with  as  many  as  forty-live  stations;  of  this 
number  twenty  stations  may  be  listening  simultaneously 
without  seriously  impairing  the  transmission  on  the  line. 
This  system  is  in  use  by  the  C.  P.  R.  and  G.  T.  R.,  and  in 
both  instances  were  supplied  by  the  Northern  Electric  and 
Manufacturing   Company. 


C,  P,  R.  Telephone  Train  Despatching 

"Train  despatching  by  telephone"  was  the  subject  of 
an  address  by  Mr.  W.  J.  Camp,  electrical  engineer  of  the 
telegraph  department  of  the  C.  P.  R.,  at  a  noonday  dinner 
of  the  members  of  the  Electrical  Association  of  the  Prov- 
ince   of    Quebec.    Montreal. 

Mr.  Camp  devoted  the  first  part  of  his  speech  to  train 
despatching  by  telegraph,  which,  he  said,  was  first  done 
in  the  early  autumn  of  1851  on  the  Lake  Erie  Railroad. 
From  this  developed  the  system  of  despatching  now  in  use 
throughout  the  American  continent.  The  methods  em- 
ployed have  been,  during  the  last  fifteen  years,  harmonized 
and  brought  into  a  uniform  system  which  is  used  by  all 
railways. 

For  a  number  of  years  the  Association  of  Railway  Tele- 
graph Superintendents  have  been  discussing  the  advisabil- 
ity of  handling  trains  by  telephone  instead  of  by  tele- 
graph; as  a  matter  of  fact  on  almost  every  large  road  there 
have  been  occasions  when  the  telephone  was  used  in  order 
to  move  trains  on  emergencies,  although  this  was  unauthor- 
ized. The  first  authorized  application  of  the  telephone  for 
this  purpose  was  made  by  the  installation  of  a  telephone 
despatching  circuit  on  the  New  York  Central  and  Hudson 
River  in  1907,  between  Albany  and  Fonda,  where  there  were 
four  tracks  controlled  by  block  signals.  This  was  followed 
by  various  circuits  on  double  tracks,  the  primary  cause 
of  the  installations  being  the  passage  of  a  law  limiting  the 
hours  of  telegraph  operators  to  nine  per  day  in  stations 
where  more  than  one  operator  was  employed;  on  account 
of  the  scarcity  of  men  following  this  law  other  means  of 
operating   had   to   be   devised. 

After  the  installation  of  these  circuits,  the  greater  facil- 
ity with  which  trains  could  be  despatched  by  telephone,  as 
compared  with  telegraph,  was  immediately  recognized,  and 
various  companies  throughout  the  continent  began  fitting 
up  trial  installations.  Among  the  earliest  was  the  C.  P.  R., 
which  now  has  nearly  4,000  miles  of  track  controlled  by 
telephone,  the  only  road  having  a  greater  mileage  being  the 
Santa  Fe.  On  January  1st  of  this  year  over  46.000  miles 
of  line  were  equipped  with  telephone  train-despatching  cir- 
cuits, and  since  then  many  thousands  of  miles  have  been 
added.  The  system  is  considered  to  be  safer  than  by  tele- 
graph, as  well  as  enabling  despatchers  to  handle  50  per 
cent,  more  traffic.  The  indications  are  that  within  the  next 
few  years  the  great  bulk  of  railways  on  this  continent 
will  employ  the  telephone  system,  although  the  cost  of  in- 
stallation is  six  or  seven  times  greater  than  that  of  the 
telegraph. 

A  few  railways,  including  the  C.  P.  K.,  equip  with 
telephone  apparatus  all  their  trains  in  the  sections  where 
these  circuits  arc  installed.  The  crew  is  provided  with  a 
jointed  pole,  by  which  the  telephone  in  the  baggage  car 
or  caboose  can  be  immediately  connected  with  a  telephone 
circuit  in  case  the  train  should  be  stopped  between  the  Iclc- 


])hoiic  stations.  The  conductor  is  thus  placed  in  direct  con- 
nection with  the  train  dcspatcher  and  is  able  to  report  con- 
ditions and  receive  prompt  assistance.  As  soon  as  the  train 
is  allowed  to  move,  all  that  is  necessary  is  to  detach  the 
jointed  pole  without  in  any  way  interfering  with  the  regu- 
lar telephone   circuit. 


Independent  Telephone  Convention 

The  annual  convention  o!  the  Indeiiendent  Telephone 
Association  of  Canada  was  held  in  Toronto  on  November 
15.  About  fifty  companies  were  represented.  The  most  im- 
portant item  of  business  transacted  consisted  of  a  resolution 
with  reference  to  Government  ownership  of  long  distance 
telephone  lines,  it  being  the  general  feeling  of  the  one  hun- 
Ired  delegates  present  that  the  Government  should  either  un- 
dertake the  purchase  of  or  construction  of  long  distance  lines 
and  that  government  ownership  of  long  distance  lines  will 
be  the  only  satisfactory  solution  of  the  present  telephone  sit- 
uation. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  W.  Doan,  M.D.,  Harrietsville  Telephone  Asso- 
ciation, Limited;  Hon.  vice-president,  C.  Skinner,  Sherbrooke, 
Que.;  vice-president,  G.  W.  Jones,  Port  Hope  Telephone  Co., 
Ltd.;  secretary-treasurer,  Francis  Dagger,  Toronto.  Ex- 
ecutive committee:  P.  R.  Craven,  Temiskaming  Telephone 
Co.,  Ltd.;  A.  Hoover,  Markham  &  Pickering  Telephone  Co., 
Ltd.;  S.  L.  Squire,  Norfolk  County  Telephone  Co.,  Ltd.;  F. 
S.  Scott,  Brussells,  Morris  &  Grey  Municipal  Telephone  Sys- 
tem; T.  G.  Ramshaw,  Nelson  Telephone  Co.,  Ltd.;  Geo.  Tay- 
lor, Blenheim  &  South  Kent  Telephone  Co.,  Ltd.;  F.  W. 
James,  Welland  County  Telephone  Co..  Ltd.;  W.  S.  Ormis- 
ton,  Uxbridge  &  Scott  Telephone  Co..  Ltd.;  M.  A.  Gee,  Erie 
Telephone  Co.,  Ltd.;  H.  Sneath,  Burgessville  Telephone  Co., 
Ltd.;  T.  R.  Mayberry,  Ingersoll  Telephone  Co.,  Ltd.  Audi- 
tors: E.  E.  Wilson.  Consolidated  Telephone  Co.,  Ltd.,  Cale- 
don;  M.  Banks,  Niagara  District  Telephone  Co.,  Ltd. 


Manitoba  Rates  Go  Up 

Mr.  F.  C.  Patterson,  chairman  of  the  Board  of  Telephone 
Commissioners  for  the  province  of  Manitoba,  has  announced 
that  the  Government  Telephone  System  will  show  a  deficit 
of  about  $150,000  for  the  year  of  1011.  It  is  also  stated 
this  will  mean  a  general  raise  in  rates.  It  is  claimed 
that  the  government  will  attempt  to  levy  rates  more  in 
proportion  with  the  amount  of  service  a  subscriber  takes 
out  of  his  telephone.  This  doubtless  is  the  ideal  way  to 
pay  for  telephone  calls  just  as  one  does  for  gas  or  elec- 
tricity, but  it  is  not  yet  made  plain  just  how  the  Manitoba 
Government    is    going   to    work   out    its    scheme. 


Chtlliwack  Telephone  Company  Has  Successful 

Year 

At  the  .innual  meeting  of  the  Chillivvack  Telephone  Co., 
the  financial  affairs  of  the  company  were  shown  to  be  in  a 
flourishing  condition.  Much  construction  work  has  been 
done  during  the  year,  but,  notwithstanding  this,  a  dividend 
of  10  per  cent,  was  declared,  and  $2,500  placed  in  the  reserve 
fund.  The  officers  re-elected  for  another  year  are  as  fol- 
lows:— President,  H.  H.  Gervan;  vice-president,  T.  H.  Jack- 
son; directors,  S.  L.  Hodges.  A.  L.  Coote,  G.  H.  W.  Ashwell, 
II.  Webb;  secretary,  W.   L.  Macken. 


A  Telephone  With  a  Record 

l'"or  some  lime  efforts  have  been  made  to  devise  some 
appliance  by  means  of  which  a  permanent  record  of  tele- 
plK.iK'  conversations  could  be  preserved.  In  this  connection 
the  phonograph  has  been  most  frequently  thought  of,  and  it 
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is  now  said  that  a  success  has  been  scored  in  this  direction 
on  the  European  continent.  The  receiving  end  comprisi^ 
two  loud  speaking  telephones,  one  of  which  is  furnished  witli 
the  usual  mouth  and  car  piece,  while  the  other  is  connected 
with  the  vibrating  mechanism  of  a  phonograph.  The  cur- 
rent required  for  this  telephone  is  said  to  be  a  little  greater 
than  the  ordinary. 


Telephone  Notes 


The  new  Kitsilano  exchange  of  the  B.  C.  Telephone 
Company  is  being  added  to  the  existing  local  circuits  some 
time    during    November. 

The  application  of  the  city  of  Toronto  for  an  order 
compelling  the  Bell  Telephone  Company  to  change  the 
present  rates  to  telephone  subscribers  on  the  Island  to  the 
rates  in  force  in  other  parts  of  the  city  has  been  decided  by 
the    Dominion    Railway    Board    against    the    city. 

The  Belgian  telephone  administration  is  said  to  be  con- 
structing a  new  telephone  line  between  Belgium  and  Lon- 
don, England.  This  will  give  direct  telephone  connection 
between  the  cities  of  London,  Berlin,  Frankfort  and  Co- 
logne. It  is  expected  that  a  trial  of  the  new  line  will  be 
made  next  month. 

It  is  reported  that  the  British  Columbia  Telephone 
Company  will  lay  a  new  sub-marine  cable  connecting  Point 
Grey  on  the  mainland  and  a  poinjt  near  Nanaimo  on  Van- 
couver Island,  a  distance  of  about  30  miles.  This  will  be 
the  second  cable  across  the  Gulf  of  Georgia  connecting  the 
island  with  the   mainland. 

A  joint  stock  company  with  a  capital  of  $50,000,  under 
the  name  of  the  Pontiac  Rural  Telephone  Company,  Lim- 
ited., has  been  formed  at  Shawville,  P.  Q.  The  company 
will  take  power  to  construct  and  operate  lines  and  branch 
lines  to  Portage  du  Fort,  Bryson,  Calumet  Island,  Cam- 
bells  Bay,  Fort  Coulonge,  Chapeau,  Otter  Lake,  Ladysmith, 
N.  Bristol,  N.  Onslow,  Quyon,  Elmside,  Bristol,  and  in- 
termediate  and   local   points. 

The  British  Columbia  Telephone  Company  are  rushing 
work  on  the  underground  conduit  system  in  Victoria  city 
in  agreement  with  the  by-law  passed  last  year  authorizing 
the  city's  expenditure  of  $100,000  towai-ds  the  expense  of 
placing  the  telephone  lines  below  the  surface  in  the  busi- 
ness section  of  the  city.  The  construction  of  a  new  tele- 
phone exchange  building  in  the  city  of  Victoria  is  also 
well  advanced.  When  completed  this  building  will  be  one 
of  the  most   modern   of  its   kind   on   the   continent. 

Following  on  the  filing  of  notice  by  the  Bell  Telephone 
Company  that  it  will  apply  to  the  commission  for  an  in- 
crease in  rates  in  Toronto,  on  the  ground  that  the  present 
scale  results  in  a  loss  to  the  company,  the  Telephone  Com- 
mittee of  the  Montreal  City  Council  has  altered  the  form  of 
its  application  for  a  reduction  of  local  rates.  Originally 
it  was  asked  that  the  same  rates  be  ordered  in  Montreal 
as  are  now  being  paid  in  Toronto,  but  the  new  form  of 
application  is  for  an  order  requiring  the  company  to  sub- 
stitute the  following  tariff  for  the  one  now  in  force:  lifty 
dollars  per  annum  for  business  telephones  and  $30  for 
residential  telephones;  the  abolition  of  the  present  mileage 
rate  of  $5.00  per  annum  for  each  quarter  of  a  mile  or  frac- 
tion thereof  for  instruments  beyond  six  miles  of  the  East 
End  exchange,  or  one  mile  beyond  the  Westmount  exchange. 
The  commission  is  also  asked  to  order  that  no  payment  be 
collected  from  persons  using  the  pay-telephone  unless  they 
secure   the   desired   connection   with   the   persons   called. 


Questions  and   Answers 


GENERAL    RULES    TO    BE    OBSERVED    BY    CORRESPONDENTS 

1.  All    enquiries   will    be   answered    in    the   order   received,    unless   special 

circumstances  warrant  other  action. 

2.  Questions  to  be  answered  in  any  specified  issue,  should  be  in  our  hands 

by  the  close  of   the  month  preceding  publication. 

3.  Questions    should    be    confined    to    subjects    of    general    interest.  Those 

pertaining  to  the  relative  value  of  different  makes  of  apparatus, 
or  which  for  intelligent  treatment,  should  be  placed  in  the  hands 
of  a  consulting  engineer,  cannot  be  considered  in  this  department. 

4.  To    avoid   trouble    and    unnecessary    delay,    correspondents   should   state 

their  questions  clearly,  so  that  there  can  be  no  possible  doubt 
as  to   the   information   required. 

6.    In  all  cases  the  names  of  our  correspondents  will  be  treated  confiden- 
tially. 

Theory  of  Induction  Motor 

Q. — I  am  operating  a  number  of  induction  motors  and 
though  I  do  not  experience  any  trouble  in  their  operation 
I  cannot  understand  their  construction,  as  I  have  never 
had  any  practical  work  in  motor  winding.  Could  you  ex- 
plain in  a  general  way  the  construction  of  an  induction 
motor  and  tell  me  something  about  the  theory  of  its  oper- 
ation, but  kindly  do  not  make  your  explanation  too  tech- 
nical. 

A. — Neither  tlie  construction  nor  the  theory  of  a  simple 
induction  motor  should  cause  you  any  great  difficulty.  You 
understand  that  induction  motors  are  built  to  operate  on 
alternating   current.     3-phase    current   is    at   present    by    far 

the  most  generally 
used,  but  it  is  pos- 
sible that  you  would 
understand  the  con- 
struction of  a  2- 
phase  induction  mo- 
tor more  easily, 
from  which  you 
could  follow  out  for 
yourself    the    neces- 
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sary  changes   for  a  3-phase  machine. 

You  are  probably  conversant  with  the  usual  method 
of  representing  2-phase  current,  equal  load  on  each  phase, 
by  the  accompanying  diagram  shown  in  Fig.  1.  Here 
the  phases  follow  one  another  at  an  angular  distance  of 
90  degrees.  Such  current  is  usually  carried  by  4  wires.  2 
wires   to  each  phase. 

Fig.  2  will  explain  diagrammatically  how  these  four 
wires  are  connected  through  the  motors.  In  this  diagram 
the  stator  or  stationary  part  has  poles  as  indicated  by  the 
letters  N  S  and  O  (O  representing  a  neutral  pole)  on  the 
different  circles.    Suppose  circle  No.  1  shows  the  polarity  of 

the  field  at  the  start. 
Then  circle  No.  2  shows 
the  polarity  after  the 
first  quarter  cycle;  cir- 
cle No.  3  shows  the  po- 
larity at  half  cycle; 
circle  No.  4  shows 
the  polarity  at  three- 
quarter  cycle;  circle 
No.  5.  which  is  iden- 
tical with  circle  No.  1 
shows  the  polarity  af- 
ter the  passing  of  one 
complete  cycle. 
Fig.  2  It     will      thus     be 

^een  that  the  poles  have  made  a  complete  revolution  in  the 
lirection   of  the   hands   of  a   clock   in   exactly   the   same   way 
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as  if  tlic  Uvo  poles,  energized  ])y  direct  current,  liad  ac- 
tually been   revolved. 

The  rotor  of  the  induction  motor  consists  of  ;ui  iron 
core,  generally  laminated,  mounted  so  as  to  turn  between 
the  poles  of  the  stator  as  an.  ordinary  armature  does. 
Around  the  circumference  of  this  rotor  conductors  are  im- 
bedded which  inay  be  interconnected  in  many  diiTerent 
ways.  In  what  is  known  as  squirrel-cage  winding  these  con- 
ductors   are    all    short    circuited    on    one    another    by    being 

connected  to  conducting  end 
rings.  For  larger  motors  the 
conductors  are  generally  con- 
nected to  slip  rings  supplied 
with  brushes  which  are  con- 
nected   through    a    resistance. 

You  will  now  see  why  this 
type   of   apparatus   is   given   the 
name     "induction"     motor     be- 
160°       zio'      360*    cause    the    coils    wound    on    the 
rotor     only     carry     current     as 
"■  it   is  "induced"  by  the   magnets 

of  the  stator.  Revolution  of  the  rotor,  therefore,  simply 
follows  the  regular  law  that  any  conductor  which  carries 
an  electric  current  is  either  attracted  or  repelled  by  a 
magnet  (depending  on  tlie  direction  of  the  current).  In 
this  case  it  works  out  that  the  revolving  motion  of  the 
field  as  described  above,  the  direction  of  the  induced  e.m.f., 
and  so  on,  act  in  such  a  way  that  the  rotor  revolves 
in  the  same  direction  as  the  magnetic   field. 

It  will  now  be  a  comparatively  easy  matter  to  under- 
stand the  construction  of  the  3-phase  machine.     The  curves 

shown  in  Fig.  :>  repre- 
sent the  form  and  phase 
relations  of  a  3-phase 
equally  balanced  cir- 
cuit. Fig.  4  shows  dia- 
grammatical 1  y  how 
these  windings  are  ar- 
ranged in  a  3-phase  in- 
duction tnotor.  When 
the  current  in  phase  1 
is  positive  and  maxi- 
mum, A  A  form  north 
poles  and  A'  A^  form 
south  poles.  After  1/6 
of  a  cycle  current  in 
phase  2  becomes  a 
maximum  so  that  E  B 
form  north  poles  and 
B'  B',  south  poles.  After  2/6  of  a  cycle  the  current  in  phase 
3  becomes  a  maximum  and  north  poles  are  formed  at  C  C, 
south  poles  at  C  C.  It  will  be  seen  that  the  poles  revolve 
as  with  the  2-phase  winding  and  we  have  what  amounts 
to  a  rotating  lield  which  drags  the  rotor  around  after  it  in 
exactly  the  same  way  as  in  the  2-phase  machine. 
Automobile  Lighting 

Q. —  In  your  October  number  you  published  a  short 
paragraph  explaining  how  an  automobile  gasoline  engine 
may  be  started  automatically  by  a  motor-generator  which 
also  supplied  the  lighting  for  the  automobile.  Will  you 
explain  something  more  in  this  connection  about  how  auto- 
mobiles are   lighted. 

A. — In  general  there  are  three  systems  from  which 
one  may  choose,  (1)  a  storage  battery  alone,  (2)  a  mag- 
neto and  storage  battery,  (3)  a  generator  and  storage 
battery.  The  first  requires  no  explanation,  the  battery  be- 
ing used  in  the  ordinary  way  and  requiring  a  charge  every 
so  often  from  some  outside  source.  In  the  second  method 
a  magneto,  which  is  in  reality  a  low  voltage  a.c.  gener- 
ator  supplies   current    for   lighting  and   also   to   the   coil    for 


ignition  purposes.  A  storage  battery  is  also  necessary  in 
this  case  to  illuminate  the  car  when  it  is  standing  still. 
An  unsatisfactory  factor  in  this  system  is  that  the  current 
of  the  magneto  cannot  be  utilized  to  charge  the  batteries, 
so  that  these  must  be  charged  also  from  some  outside 
source. 

The  third  tiiethod  would  appear  to  be  by  far  the  most 
satisfactory.  The  storage  battery  floats  on  the  feed  lines 
leading  out  from  the  generator.  The  generator  supplies 
direct  current  for  lighting  and  also  charges  the  battery 
when  the  car  is  running  at  a  high  rate  of  speed  or  during 
such  time  as  the  lights  are  not  required  at  all.  When 
the  car  is  standing  and  the  generator  stopped  the  latter 
is  disconnected  from  the  lighting  circuit  which  is  fed  by 
the  battery  alone.  It  is  a  simple  extension  of  this  system 
which  is  being  used  to  start  the  gasoline  engines,  the  gen- 
erators being  run  as  motors  by  supplying  them  with  cur- 
rent   from    the    storage   battery. 

What  is  a  Rotary  Converter? 

Q. — What  is  a  rotary  converter?  Is  it  the  same  thing 
as  a  motor  generator?  Please  give  a  short  description  of 
its   general   use. 

A. — For  the  economical  transmission  of  energy,  as  di- 
rect current,  either  close  proximity  of  the  generator  to  the 
point  of  power  application,  or  the  use  of  alternating  cur- 
rent for  transmission  is  necessary.  For  this  reason  direct 
current  for  railway  service  is  seldom  generated  as  such 
in  this  progressive  age.  The  tendency  is  to  generate  all 
energy  as  alternating  ciirrent  in  large  economically  located 
stations,  and  to  transmit  it  as  alternating  current  to  sub- 
stations, located  in  the  section  where  it  is  utilized  as  direct 
current  in  the  railway  motors.  Rotary  converters  because 
of  their  exceedingly  high  efficiency  are  peculiarly  adapted 
for  this  work  and  are  usually  used  in  the  sub-station  for 
converting  from  alternating  to   direct  current. 

A  motor-generator  and  a  rotary  converter  perform  the 
same  function.  A  motor-generator  means  a  motor  and  gen- 
erator combined  in  one  machine,  with  two  separate  pole 
windings  and  two  separate  windings  on  the  armature.  Some- 
limes  only  the  armature  windings  are  independent  with  a 
single  pole  winding;  this  would  be  a  dynamotor.  When  there 
is  just  one  field  winding  and  also  one  armature  winding 
provided  on  one  end  with  collector  rings  for  receiving  alter- 
nating current  and  on  the  other  end  with  a  commutator 
and  brushes  for  delivering  direct  current,  this  is  called  a  ro- 
tary converter.  In  such  a  machine  the  armature  revolves 
while    the    field    and    brushes    remain    stationary. 

The  combined  efficiency  of  a  rotary  converter  and  its 
transformers  is  considerably  higher  than  that  of  a  motor 
generator  set  of  equivalent  capacity  and  voltage.  This  ad- 
vantage in  efficiency  is  even  more  marked  at  light  loads 
than  at  full  loads,  and  since  the  load  factor  of  railway  sys- 
tems is  usually  low,  the  inherent  fitness  of  the  rotary  con- 
verter is  evident. 

Multiple  Unit  Control 

(J. — In  your  November  issue  you  speak  of  a  western 
railway  system  installing  "Mu1ti])le  L'nil  Control."  Kindly 
explain   what   this  means. 

A. — Multiple  unit  control  is  a  term  applied  to  railway 
control  c(iuipments  arranged  for  multiple  operation  of  two 
or  more  cars  from  a  single  point.  This  arrangement  en- 
ables a  single  motorman  at  the  head  of  a  train  of  any  num- 
ber of  cars  to  operate  the  control  circuits  of  each  motor 
car,  giving  the  same  results  as  would  be  obtained  if  a  motor- 
man  were  located  on  each  car,  and  all  operating  the  con- 
trollers simultaneously.  In  addition  to  the  advantages  of 
reducing  platform  labor  and  increasing  the  hauling  c.ipacity 
of  the  road,  this  system  of  control  removes  all  main  circuit 
wires  carrying  heavy  currents  from   the  platform,  thus  dim- 


TllR     F.T.F.CTRICAL    NEWS 


60 


inatiiif};  the  dangers  of  control  blow-outs.  The  standard  mul- 
tiple unit  switch  control  system  includes  a  number  of  indi- 
vidual unit  switches,  which  are  pneumatically  operated  and 
controlled  by  means  of  small  magnet  valves  admitting  ur 
releasing  compressed  air  taken  from  the  brake  system  to  or 
from  the  switch  cylinder.  At  an  early  date  a  detailed  des- 
cription of  the  system  to  which  you  refer  will  be  published 
in   the    Electrical    News. 

Tungsten  Lamps  are  Reliable 

Q — When  tungsten  lamps  were  first  placed  on  the  mar- 
ket some  time  ago  I  procured  a  number  for  some  of  my 
customers,  but  on  account  of  frequent  breakages  my  cus- 
tomers have  not  seemed  inclined,  and  I  have  not  encour- 
aged them,  to  use  this  type  of  lamp  during  the  past  year 
or  two.  What  is  the  present  state  of  the  tungsten  indus- 
try and  do  you  consider  them  suitable  for  the  ordinary 
central    station    to    handle 

A — Your  experience  was  very  probably 'similar  to  that 
of  a  number  of  other  central  stations  in  the  early  stages 
of  the  tungsten  lamp,  but  the  modern  tungsten  has  almost 
outlived  its  reputation  of  unreliability.  The  writer  knows 
of  lamps  that  have  been  in  constant  use  during  the  last 
12  months  that  are  apparently  in  as  good  condition  to-day 
as  when  they  were  installed,  and  during  that  time  they 
have  received  quite  their  share  of  blows  and  hard  treat- 
ment. Much  better  records  than  this  are  reported  too.  If 
the  tungsten  lamp  is  properly  installed  and  receives  any- 
thing like  decent  treatment  there  does  not  seem  to  be  the 
slightest  reason  why  central  stations  should  not  handle 
them  without  loss.  In  spite  of  the  fact  that  complaints 
have  been  heard  that  the  reduced  consumption  of  these 
lamps  tends  to  cut  down  the  revenue  of  the  producer,  it 
seems  to  be  a  fact  that  the  popularity  of  the  greater  quan- 
tity of  light  produced  by  these  lamps  has  more  than  offset 
any  loss  of  revenue  due  to  the  extra  efficiency  of  the  lamp. 
Quite  a  number  of  low-voltage  tungstens  are  now  being  in- 
stalled, these  being  often  connected  in  series  to  add  up  to 
the  common  110  volts.  The  writer  knows  of  one  very  suc- 
cessful installation  where  four  27^-volt  tungsten  lamps 
are  connected  in  series  on  a  110-volt  main.  Two  55  to  57 
volt  lamps  connected  in  this  way  are  quite  common.  This 
type  of  lamp  is  probably  no  inore  fragile  than  the  old 
carbon    lamps. 


Trade  Publications 

Storage  Battery  Cars, —  Bulletin  issued  by  the  Gould 
Storage    Battery    Company.    New    York    City. 

Valve  Gear, — Bulletin  36  issued  by  the  Bates  Machine 
Company.  Joliet.  111.,  descriptive  of  their  new  Inertia  Valve 
Gear. 

The  Roof  Everlasting. — A  little  booklet  issued  by  the 
Canadian  H.  W.  Johns-Manville  Company,  describing  the 
J.    M.   Transite   asbestos    shingles. 

Lanterns  and  Fittings,  for  street,  shop,  and  works  light- 
ing. A  bulletin  issued  by  the  W'ardle  Engineering  Com- 
pany,   of   Manchester,    England. 

Pass  &  Seymour, — Catalogue  No.  10,  issued  by  this 
Electrical  Supply  Company  from  their  .Solvay,  New  York 
office,    descriptive    of   the    P.    &    S.    electrical    specialties. 

Portable  Meters, — Circular  1104,  issued  by  the  detail 
and  supply  department  of  the  Canadian  Westinghouse  Co., 
Hamilton,  descriptive  of  portable  meters  for  alternating  and 
direct  current. 

Railway  Equipment, — Folder  4184,  issued  by  the  West- 
inghouse Electric  and  Manufacturing  Co.,  Pittsburg,  descrip- 
tive of  Westinghouse  railway  e([uipment;  also  folder  4186, 
on   Westinghouse  auxiliary   contactor  apparatus;  also  leaflet 


No.  2371  describing  type  Q,  engine-driven  direct-current  in- 
terpole    generators. 

Canadian  General  Electric  Co., — Pamphlets  on  "I'hisli 
Plates,"  "Sign  Receptacles"  and  Condulets.  Also  trade  let- 
ters on  "Friction  and  Splicing  Tapes."  and  "Flush  Wall  Re- 
ceptacle and  Cord   Connectors." 

X  Cell  Batteries, — Catalogue,  issued  by  the  Canadian 
Carbon  Company,  Limited,  from  their  new  office,  at  96 
King  street  west,  Toronto,  describing  their  dry  batteries, 
carbon    products    and    general    electrical    supplies. 

Modern  Car  Construction, — A  pamphlet,  issued  by  the 
Dahlstrom  Metallic '  Door  Company,  Jamestown,  N.  Y.,  de- 
scribing the  Dahlstrom  products  and  their  application  in 
the    construction    of    lire-proof    cars. 

Brush  Testing. — A  little  booklet  being  distributed  by 
the  National  Carbon  Company  of  Cleveland  containing  valu- 
able information  on  the  best  methods  of  brush  testing. 
The  booklet  also  contains  a  description  of  the  company's 
own   uKthods   nf  inspection   and   testing. 

Automobile  Lighting, — Bulletin  12.\,  issued  by  the  en- 
gineering department  of  the  National  Electric  Lamp  Asso- 
ciation, describing  the  electric  lighting  of  automobiles. 
Also  bulletin  8C,  descriptive  of  miniature  carbon  lamps  for 
decorative,    automobile,    telephone,    or    special    service. 

Escher  Wyss  &  Co., — A  booklet  issued  from  the  Cana- 
dian office  of  Escher  Wyss  &  Co.,  Toronto,  descriptive  of 
the  works  of  this  company  at  Zurich,  Switzerland.  The 
booklet  contains  chiefly,  illustrations  which  show  the  con- 
struction  of  the  various  parts   of  these  well-known  turbines. 

The  Willcox  Water  Weigher, — Bulletin  No.  9,  issued 
by  the  Willcox  Engineering  Co.,  Saginaw,  Mich.,  through 
their  Canadian  agent,  J.  J.  Martindale,  112  Mail  and  Empire 
Building,  Toronto;  descriptive  of  the  uses,  construction  and 
operation   of   this   apparatus. 

Benjamin  Electric  Mfg.  Co.,  Toronto,  has  issued  and 
distributed  their  new  catalog  C-20.  This  publication  shows 
many  new  Benjamin  devices  and  fixtures,  and  in  addition, 
lists  the  well-known  line  of  C-H  Push  Button  Specialties, 
Federal   Specialties   and   Wirt   Insulating  Joints. 

Brimsdown, — A  bulletin  issued  by  the  Brimsdown 
Lamp  Works,  England,  describing  and  illustrating  the 
manufacture  of  their  metallic  filament  incandescent  lamps, 
under  the  colloid-tungsten  and  improved  patents.  Price 
lists    of   this    well-known    lamp    are    also    given. 

Westinghouse  Apparatus, — Descriptive  leaflet  2373,  is- 
sued by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, descriptive  of  their  box-frame,  interpole  railway  mo- 
tor No.  303  A.  Also  leaflet  No.  2374,  descriptive  of  box- 
frame,   interpole   railway  motor.   No.   310   C. 

The  Emeralite. — A  pamphlet  issued  by  the  Canadian 
General  Electric  Company,  descriptive  of  the  emeralite  desk 
and  piano  lamps  which  are  fitted  with  a  green  plate  glass 
shade  having  a  white  opal  glass  reflecting  surface  inside. 
The  same  company  is  distributing  a  pamphlet  describing  the 
H.  &  T.  automatic  door  switch;  also  series  2  No.  4  of  "Con- 
dulot   Talk." 

Northern  Electric  Publications. — No.  NlOOl,  Magneto. 
Non-multiple  Switchboards,  with  self-restored  line 
signals  .  No.  N1003,  Magneto  convertible,  Non- 
multiple  Switchboards  with  self-restored  line  signals. 
No.  N1004,  Central  Battery,  Non-multiple  Switchboards 
with  lamp  signals.  No.  N1007,  .'\ccessories  and  protector 
equipment  for  non-multiple  switchboards.  No.  NlOOS,  Tele- 
phone Power  Plant  Equipments  for  non-iuultiple  switch- 
boards. No.  N11I6,  Magneto,  Telephone  Sets  and  Accessor- 
ies. No.  Nni7,  Common  Battery  Telephone  Sets,  and  .'\c- 
cessories. 


Manufacturing  Electric  Hammers 

The  Benjamin  Electric  Manufacturing  Company  lias 
taken  over  the  agency  of  tlic  Electro-Magneto  Tool  Com- 
pany, Chicago,  111.,  and  are  manufacturing  their  well-known 
hammers  in  Toronto.  These  electric  hammers  offer  the 
same  possibilities  of  labor  economy  over  hand  work  as  air 
and  steam  hammers  of  corresponding  capacities,  showing  a 
power  economy  of  from  70  lo  !»0  per   cent.     Tlie   cut  shows 


the  Model  No.  4  hammer,  which  weighs  35  lbs  and  is  13-in. 
long.  In  the  construction  of  this  hammer  the  height  of 
simplicity  has  been  obtained.  A  series  motor  furnishes  the 
power.  On  the  shaft  of  the  motor  is  a  small  spur  gear 
which  meshes  with  a  larger  gear  carried  upon  a  jack-shaft 
extending  through  the  motor  frame.  From  a  crank  pin  on 
the  larger  gear  a  connecting  rod  links  the  motor  to  the 
sleeve.  Within  the  sleeve  lies  the  hammer  element,  a  piece 
of  hardened  tool  steel.  The  connection  between  the  ham- 
mer and  the  sleeve  is  magnetic,  being  furnished  by  a  solen- 
oid which  lies  around  the  sleeve  and  provides  a  cushion. 
The  magnet  in  these  tools  has  nothing  to  do  with  the  de- 
livery of  the  blow,  acting  merely  as  a  flexible  clutch  to  pre- 
vent the  strain  and  jar  of  delivery  from  being  felt  upon 
the  gears  and  motor.  The  current  in  the  magnet  coil  is 
always  in  the  same  direction  and  remains  unbroken  while 
the  tool  is  in  operation.  The  tool  delivers  1,800  blows  per 
minute,  the  plunger  having  a  stroke  of  about  1}4  inches  and 
weighing  approximately  one  pound.  It  is  impossible  to  force 
the  tool,  as  the  machine  delivers  a  blow  of  uniform  force 
whether  running  light  or  to  its  full  capacity.  The  operation 
of  the  hammer  is  governed  by  a  switch  in  the  handle  so 
that  the  pressure  of  the  operator's  hand  closes  the  circuit 
which  is  instantly  opened  when  the  pressure  is  removed.  It 
requires  220  watts  to  operate  the  hammer.  The  tools  are 
built  for  either  110  or  220  volts  direct  current,  and  at  either 
voltage  may  be  operated  directly  from  any  direct  current 
lighting  outlet. 


A  New  Plug  Switch 
Until   recently   practically  all   plug   switches  were   oper- 
ated  automatically   by   the   cord  weight  when   the  plug  was 
in  place.     It   has  been   found  by  long  experience   that  plug 
switches  constructed  according  to  this  general  practice  have 


ially  from  the  type  previously  used.  When  a  plug  is  returned 
to  its  seat,  it  is  necessary  for  the  operator  to  force  it  in  place 
in  order  to  operate  the  plug  switch  springs.  This  method 
of  operating  makes  it  possible  to  use  stifif  springs,  and 
hence,  as  platinum  is  used,  the  contact  obtained  is  as  reliable 
as  that  of  a  switchboard  key.  This  plug  switch  is  mounted 
m  a  vertical  position,  thus  making  it  practically  impossible 
for  dust  to  collect  on  the  contacts.  As  it  occupies  a  very 
little  space,  almost  as  many  plug  switches  with  associated 
plugs  can  l)e  mounted  upon  a  plug  shelf  as  is  possible  when 
plugs  with  ordinary  plug  seats  are  used.  When  a  plug  is 
forced  into  the  plug  switch,  the  sleeve  of  the  plug  makes 
contact  with  a  metal  roller,  which  in  turn  operates  a  small 
lever  and  closes  or  opens  the  plug  switch  contacts,  de- 
pending upon  tlie  spring  combination  of  the  plug  switch 
used. 

Arc   Light   Hanger 

A-  new  type  of  arc  light  hanger,  shown  in  the  accomp- 
anying illustration,  has  recently  been  designed  and  put  on 
the  market  by  The  Thompson  Electric  Company,  337  Su- 
perior avenue,  N.  W.,  Cleveland.  In 
its  construction  is  embodied  an  auto- 
matic cut-out  device  which  makes 
its  operation  extremely  simple.  It 
may  be  used  with  a  high  degree  of 
safety  and  has  been  approved  by 
the  safety  appliance  board  of  the 
United    States    Steel    Corporation. 

The  Thompson  hanger  consists 
essentially  of  an  upper  and  a  lower 
member,  each  of  which  is  provided 
with  a  pulley  wheel,  4  inches  in  di- 
ameter, through  which  a  lamp  cord 
passes.  These  members  may  be  dis- 
connected by  means  of  a  short,  light 
pull  on  the  cord,  and  the  lamp,  ac- 
companied by  the  lower  member  may 
be  lowered  to  a  point  where  it  is 
accessible  to  the  trimmer.  On  again 
raising  the  lamp,  the  two  members 
of  the  hanger  automatically  re-en- 
gage on  contact,  and  are  held  se- 
curely in  this  position  by  the  weight 
of  the  lamp.  As  the  electric  current  flows  directly  through 
the  hanger  the  disengaging  of  the  two  members  automat- 
ically shuts  oft  the  flow;  hence  the  operator  may  trim  the 
lamp   without   the   use   of   the   usual   insulating   stool. 


weak  contacts,  and  require  a  considerable  amount  of  spring 
adjustment   and    attention. 

The   Kellogg  Switchboard   &  Supply   Company  have  re- 
cently designed  a  new  plug  switch  which  differs  very  mater- 


Chapman  &  Walker  Get  Contracts 

The  Berg  Machinery  Company,  Bathurst  street,  To- 
ronto, are  replacing  their  steam  plant  with  electric  drive. 
The  new  equipment  will  consist  of  twelve  motors,  totalling 
127  h.p, 

The  Spectator  Printing  Company,  of  llamiUon,  are  in- 
stalling individual  motors  on  all  their  presses  and  machin- 
ery. The  presses  are  to  be  driven  by  variable  speed  d.c. 
motors  and  current  for  same  will  be  supplied  by  a  d.c.  gen- 
erator,  driven   by   an   a.c.   motor. 

The  University  of  Toronto  are  installing  a  ■!  10  h.p.,  high 
speed,  compound  engine,  driving  a  300  kw..  d.c,  3-wire 
generator. 

Contracts  for  all  the  above  equipments  have  been 
awarded  to  Chapman  &  Walker,  Limited,  contracting  en- 
gineers, 69  Victoria  street,  Toronto. 


THE    ELECTRICAL    NEWS 


7' 


Awarded  the  Grand  Prix 
We  liave  been  advisod  by  Jones  &  Glassco,  engineers, 
Montreal,  that  tlieir  principals,  Messrs.  Hans  Renold,  Ltd., 
of  Manchester,  England,  manufacturers  of  steel  driving 
chains,  have  been  awarded  the  Grand  Prix  at  Turin,  Italy, 
for  their  chains  in  four  classes,  viz:  Engineering,  Cycle, 
Motor-Cycle  and  Motor  Vehicle.  This  exhibition  is  con- 
sidered one  of  the  finest  and  most  representative  industrial 
e.xhibitions  in  Europe  and  the  Grand  Prix  being  the  highest 
award  is   very   much   coveted. 


other;  first  border  then  reading  matter;  color  combinations; 
spelling  out  a  word  letter  after  letter,  and  in  many  other 
ways.  This  flasher  will  also  be  found  very  desirable  for 
glass  and   other  transparent  signs,  window  displays,  etc. 


The  Ottawa  Vacuum  Cleaner 

The  Ottawa  Vacuum  Cleaner 
Manufacturing  Company,  Limited, 
has  been  formed  for  the  purpose 
of  manufacturing  and  marketing  in 
Canada  a  high  grade  cleaner  thus 
retaining  much  of  the  business 
which  at  the  present  time  is  car- 
ried on  by  importation.  The  name 
given  to  this  cleaner  is  ".Sunday," 
no  dgubt  under  the  impression 
that  in  those  houses  where  this 
vacuum  cleaner  is  installed  every 
day  is  like  Sunday.  The  follow- 
ing data  is  of  interest  in  connection  with  this  machine: 
vacuum  produced  10  to  11  inches  on  a  mercury  gauge;  the 
displacement  of  air  33  cu.  ft.  per  minute;  cost  of  opera- 
tion, ll/ic.  per  hour;  shape  of  machine,  like  a  suit-case  so 
that  it  may  be  easily  carried:   weight,  35  lbs. 


New-  Motor-Driven  Flasher 
To  meet  a  demand  for  something  more  flexible  and  of 
larger  range  than  the  so-called  automatic  flashers  for  signs 
having  few  lamps,  for  window  decorations  and  displays  of 
various  descriptions,  thfe  Rejnolds  Electric  Flasher  Manu- 
facturing Company  have  designed  a  new  line  of  motor- 
driven  flashers  for  various  requirements,  which  are  said  to 
be  sold  at  prices  very  little  in  advance  of  the  cost  of  an 
ordinary  fan  motor,  and  yet  are  well  constructed,  compact 
and  durable.  The  worm  shaft  runs  on  roller  bearings  and 
requires  minimum  power.  Contact  shoe  and  switches  are 
made  from  heavy  brass  and  copper  heavily  insulated  from 
shaft,  frame  and  gearing.  Brushes  are  of  the  laminated 
type  and  are  adjustable.  Binding  screws  are  conveniently 
located  for  easy  and  quick  connections  and  have  upturned 
lugs.  The  motors,  notwithstanding  the  price,  are  high 
grade,  being  furnished  by  one   of  the   largest  motor  manu- 


A  Canadian  Electric  Automobile 
A  new  firm  iias  been  formed  under  the  name  of  Peck 
Electric  Limited,  which  will  manufacture  electric  automo- 
biles, in  Toronto.  The  factory  is  located  at  the  corner  of 
Jarvis  and  Adelaide  streets,  where  work  is  already  well 
under  way.  The  manager  of  the  company  is  Mr.  F.  G. 
Peck  who  has  had  a  loijg  and  successful  experience  in  de- 
signing electric  vehicles  with  some  of  the  larger  manufac- 
turers in  the  United  States.  The  new  car  will  contain  a 
number  of  new  and  clever  features  which  speak  well  for  its 
reception  when  it  comes  to  be  placed  on  the  market,  which 
will  be  about  the  beginning  of  the  new  year.  Three  types 
of  machines  will  be  manufactured,  commercial,  roadster 
and  coupe. 

In  addition  to  electric  automobiles  this  firm  will  make 
a  specialty  of  isolated  storage  battery  electric  lighting 
plants  of  any  capacity  from  35  to  500  lights.  They  will 
also  manufacture  one  or  two  small  lines  including  switch 
boxes    and    spaces. 


"Nine  Lives"  Spark  Plugs 
The  accompanying  illustration  re- 
presents a  spark  plug  being  supplied  by 
the  Canadian  Carbon  Company,  which 
is  said  to  be  up  to  the  same  standard 
as  the  other  "nine  lives"  apparatus  that 
this  company  has  made  famous.  These 
are  said  to  give  equally  good  service 
on  either  high  or  low  tension  magneto,, 
dry  cells,  switchboard,  motor  cycle,  or 
ga?  and  gasoline  engines,  or  in  fact  any- 
where that  a  spark  plug  is  used.  Every 
part  of  this  plug  is  turned  out  on  auto-, 
matic  screw  machines,  insuring  uni- 
formity and  exactness.  It  is  claimed 
that  only  the  best  material,  the  best 
porcelain  and  the  highest  grade  of 
workmanship  are  put  into  these  plugs. 
As  a  result  the  company  guarantees 
them    unreservedly. 


faclurers.  The  flashers  arc  made  in  capacities  ranging  from 
5  to  12  amperes  per  switch  and  with  any  number  of  switches. 
The  uses  and  applications  of  this  line  of  flashers  are  varied; 
a  sign  may  be-ilashed  on  an  oflf  as  one;  one  side  then  the 


Are  Building  Branch  in  Canada 
The  American  Blower  Company  of  Detroit,  Michigan, 
with  a  factory  also  at  Troy,  New  York,  and  branch  offices 
throughout  the  world,  have  at  last  come  to  realize  the  im- 
portance of  the  Dominion  of  Canada,  as  evidenced  by  the. 
application  just  filed  for  a  charter  for  a  company  to  be 
known  as  the  Canadian  Sirocco  Company,  Limited,  of  Wind- 
sor, Ontario.  This  company  has  acquired  from  the  City 
of  Windsor  a  tract  of  land,  centrally  located,  comprising 
about  four  and  one-half  acres,  situated  on  the  Essex  Ter- 
minal Railway,  and  will  proceed  at  once  with  the  erection 
of  a  plant  which,  it  is  claimed,  when  completed,  will  be  one 
of  the  most  complete  of  its  kind  on  this  continent.  The  com- 
pany is  proceeding  at  once  with  the  constractionof  the  erect- 
ing shop,  50  X  200  feet,  to  be  of  steel  and  concrete  construc- 
tion; also  the  oftice  building.  This  is  about  all  that  it  seems 
possible  to  complete  for  occupancy  this  winter.  In  all  prob- 
ability the  foundry  building  will  come  next  and  will  be 
started  in  the  spring.  This  company  will  hold  the  exclusive 
patent  rights  for  the  manufacture  in  Canada  of  the  famous 
"Sirocco"  fans  and  blowers. 
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A  Well-Insulated  Head-Band 

Tlie  Kellogg  Switchboard  &  Supply  Company  report 
an  increasing  demand  for  their  new  enamel  insulated  head- 
band   shcuvii    herewith.      These    head-bands    are    thoroughly 


insulated,  enamel  does  not  chip,  of  light  weight  and  uncon- 
spicuous  when  worn.  They  are  proving  especially  service- 
able in   railway  dispatching  work. 


A  Comfortable  Idea 

We  illustrate  herewith  the  exterior  of  the  electrical  dis- 
play of  Messrs.  Chamberlain  &  Hookham,  in  the  recent 
Olynipia  exhibit.  Though  the  outward  appearance  is  very 
attractive,  indeed,  it  is  understood  that  the  interior  was  even 
more  so  to  the  average  visitor.  This  interior  comprised  a 
number  of  rooms  given  up  to  the  accommodation  of  friends 


and  enquirers,  and  included  a  sitting  room  with  ample,  easy 
chairs,  a  writing  room  where  one  may  attend  to  his  corres- 
pondence, and  a  refreshment  room  where  light  refreshments 
were  available  at  all  limes.  This  type  of  exhibit  is  said  to 
have  succeeded  in  attracting  the  attention  of  the  visitor 
much  better  than  a  mere  display  of  apparatus  would  have 
done. 


Electric  Luminous  Radiators 

The  illustration  shown  herewith  represents  the  latest 
ailclition  to  the  line  of  electrical  apparatus  manufactured  by 
the    Xational    Electric    Heating    Company,    Limited,    of   ']"o- 


ronto.  The  company  claim  that  these  electric  luminous 
radiators  are  the  first  of  the  kind  to  be  built  complete  in 
Canada. 


The  Electric   Sign   Projector 
a     simple     de-  _ 


This  is 
vice  for  projecting  signs  on 
the  sidewalk  or  other 
prominent  area  where  peo- 
ple are  in  the  habit  of  cast- 
ing their  eyes.  It  consists 
of  a  powerful  Nernst  lamp 
in  a  3f^-inch  tube  contain- 
ing also  two  projecting 
lenses  and  one  focusing 
lens.  The  sign  is  contained 
on  a  stencil  which  is  plac- 
ed in  front  of  the  lamp  as 
a  slide  is  inserted  in  a 
projection  lantern.  Different 
ing     a     number     of     stencils. 


signs    may    be    used    by    hav- 
The     Westinghouse     Nernst 


Lamp  Co.  handle  them  from  their  Toronto  branch  office, 
78  Bay  street.  The  cut  shows  a  projector  mounted  on  a 
stand  which  may  also  be  used  for  attaching  to  the  ceiling 
in    a   window   or   doorway. 


Recent  Engine  Sales 

Among  the  recent  sales  of  engines  reported  by  the 
Kobb  Engineering  Company,  Limited,  Amherst,  N,  S.,  are, 
a  17  X  2,'j  X  14  vertical  compound  for  the  Dominion  Coal 
Company,  Glace  Bay,  N.  S.;  a  23  x  .'iO  type  D.  engine  for 
the  Richards  Manufacturing  Company,  Campbellton,  N.  B.; 
a  i:i  X  H  D.  C.  engine  to  be  installed  at  the  Imperial  Oil 
Company,  Winnipeg,  and  a  13  x  13  engine  to  Frank  Beal, 
Dorchester,    N.    B. 


Single   Phase   Meters  Approved 

Mr.  O.  Hignian,  Chief  Electrical  Engineer  of  the  Elec- 
trical Standards  Laboratory,  Inland  Kevenue  Department, 
Ottawa,  has  advised  the  Canadian  Electrical  Association  of 
the  admission  to  verification  in  Canada  of  the  type  "C" 
single  phase  meter,  made  by  the  l'"err,iiili  Co.,  llollinwood, 
Lancashire,  England,  and  the  A  1  single  phase  meter  of 
Messrs.   Chamberlain   &   Hookham,   Birmingham,  England. 


Amherst,   N.   S. 

A.  \'.  Murray,  electrician,  has  the  con- 
tract for  installing  the  new  dynamo  and 
switchboard  in  No.  1  factory  of  the 
Canadian    Car   &   Foundry    Company. 

Berlin,    Ont. 

.\  proposition  recently  made  by  Mr. 
W.  H.  Breithaupt,  president  of  the  Ber- 
lin &  Bridgeport  Railway,  to  take  over 
the  management  of  the  Berlin  &  Wat- 
erloo Railway  System  for  a  period  of 
5  years  and  to  pay  the  city  25  per  cent, 
of  the  gross  receipts  was  not  enter- 
tained  by   the   town    council. 

Contracts  in  connection  with  the  new 
street  lighting  here,  including  10  Helios 
C.C.  regulators,  switchboard  equipment 
for  same,  and  l.JOO  series  fixtures  com- 
plete with  sockets  and  brackets  have 
l)een  awarded  to  the  firm  of  A.  H.  W. 
Joyner,  Toronto. 

Brandon,  Man. 

A  vote  of  the  property  owners  on  the 
question  of  whether  Brandon  should 
have  a  municipal  or  a  privately  owned 
street  car  system  resulted  in  a  large 
majority  against  municipal  ownership. 

Baden.    Ont. 

This  village  passed  a  by-law  provid- 
ing funds  for  power  distribution.  It  was 
carried  by  a  vote  of  116  to  4. 

Beachville,    Ont. 

The  vote  to  spend  ,$5,500  on  hydro- 
electric equipment  was  carried  by  84 
to   .5. 

Bassano,  Alta. 

It  is  said  that  the  contract  has  been 
awarded  for  the  construction  of  5  miles 
of  electric  railway  connecting  Bassano 
and  the  C.  P.  R.  irrigation  dam. 

Calgary,   Alta. 

Thf  total  net  surplus  for  the  street 
railway  for  the  month  of  October  ac- 
cording to  superintendent  McCauley's 
report,  amounts  to  $10,521.  This  is  about 
double  the  profits  of  a  year  ago. 

The  motor  generator  set  has  been 
placed  in  operation  and  street  cars  are 
now  being  operated  by  power  purchased 
frxjm  the  Calgary  Power  Co.  and  gener- 
ated at   Kananaskis   Falls. 

This  city  will  supply  the  power  re- 
quirements of  the  C.  P.  R.  at  a  rate  of 
i^c  per  kw.h. 

During  the  present  year  24  miles  of 
street  railway  have  been  added.  This 
brings  the  total  for  the  city  up  to  40 
miles. 

The  purchase  has  been  recommended 
of  much  additional  equipment  in  the 
way  of  street  cars  from  both  the  Ot- 
tawa Car  Co.,  and  the  Preston   Car  Co. 

Mr.  H.  E.  M.  Kensit  who  was  oflfer- 
cd  the  position  of  superintendent  of  the 
city  electric  department  declined  the  po- 
sition. 

Button,  Ont. 

.\t  a  recent  general  meeting  of  the 
ratepayer?  in  nutlon  a  committee  w'as 
appointed  to  interview  the  residents  of 
Dunwich  and  Southwold  in  regard  to  the 
use  of  the  hydro-electric  power  in  their 
homes  and  on  their  farms.  The  com- 
mittee has  gone  over  the  territory  pretty 
fully  and  renort  that  petitions  for  elec- 
tric instalJntions   throughout   the   dislricl 


have  been  very  largely  signed.  The  pro- 
posed route  line  will  run  from  St.  Thom- 
as to  Wallacetown. 

Drummondville,  Que. 

New   tenders   will   be   called   for  a   250 
li.p.    turbine    and    a    150    kw.    generator. 
\V.     A.     Moisan.     secretary-treasurer. 
Edmonton,  Alta. 

The  new  2,000  kw.  generator  is  being 
installed  with  all  haste.  The  wisdom  of 
this  piece  of  foresight  is  already  evi- 
dent as  the  town  load  is  rapidly  increas- 
ing and  threatens  to  overload  the  pres- 
ent capacity  of  the  plant  before  the  new 
addition   can   be   placed   in   operation. 

Forest,   Ont. 

The  council  is  considering  the  pur- 
chase of  the  electric  light  plant  in  the 
town,  and  it  is  likely  that  a  by-law  will 
be  submitted  to  the  electors  regarding 
the    matter. 

Guelph,  Ont. 

The  Goldie  Flour  mill  in  the  city  is 
now  being  operated  entirely  by  Hydro- 
electric power.  A  500  h.p.  motor  has 
been   installed. 

Work  started  on  Nov.  9  on  the  street 
railway  extension  through  St.  Patrick's 
Ward. 

Gait,   Ont. 

Tenders  will  be  called  for  centrifugal 
pumps   and   motors   to    drive   them. 

The  Gait,  Preston  and  Hespeler  Street 
Railway  Co.  have  been  granted  the  ne- 
cessary privileges  for  a  single  line  ex- 
tension with  necessary  switches  and 
turnout.  The  extension  is  intended  to 
open  up  a  new  industrial  sub-division 
beyond  the  waterworks. 

The  revenue  from  the  distribution  of 
electric  light  and  power  is  so  satis- 
factory that  Reeve  Scott,  chairman  of 
the  Fire  and  Light  committee,  is  report- 
ed to  have  promised  a  reduction  in  rates 
in  the  near  future.  Some  dissatisfaction 
has  been  expressed  in  Gait  over  the 
method  of  payment  adopted,  which  is 
based  on  the  floor  area  of  the  residence 
as  in  many  other  cities  served  by  the 
Hydro-electric  Commission.  In  future 
a  flat  rate  of  9c  with  a  minimum  charge 
of  90c  per  month  will  be  given  as  an 
option. 

Goderich,  Ont. 

Some  time  age  Mr.  L.  P.  Brodie  re- 
presenting English  capital  proposed  the 
erection  of  a  large  salt  manufacturing 
plant  here.  The  erection  of  the  plant 
was  made  contingent  on  the  town  of 
Goderich  utilizing  a  certain  amount  of 
electric  power  which  the  company  pro- 
posed to  generate  by  using  the  exhau,-t 
steam  from  the  salt  works  as  tbe  source 
of  heat  energy.  .At  that  time  the  pro- 
position was  turned  down  by  the  town 
as  the  rate  $:)4.00  ner  h.p.  did  not  com- 
pare favorably  with  a  $25  rate  promised 
liy  the  Hon.  Adam  Beck  if  the  govern- 
ment were  allowed  to  work  out  the 
scheme.  Mr.  Brodie  has  now  made  a 
second  offer  to  the  town  similar  to  the 
first,    but    reducing   his    $:i4   rate    to   $28. 

Hamilton,    Ont. 

The  ci>uiicil  i>  di>cussiiig  the  question 
of  increased  street  railway  accommo- 
dation. It  is  claimed  that  lines  could 
profitably   be   extended   in   almost   every 


<Iirection.  It  is  suggested  that  the  city 
petition  the  Ontario  Railway  and  Muni- 
cipal Board  to  compel  the  company  to 
lay   the   necessary   lines. 

Tenders  have  been  called  for  complete 
equipment  for  the  distribution  plant. 
Engineer  E.  I.   Sifton. 

It  is  said  that  Mr.  John  Patterson's 
plans  for  the  construction  of  an  elec- 
tric railway  line  connecting  Hamilton, 
Waterloo  and  Guelph,  are  nearing  com- 
pletion. The  franchise  was  extended  to 
Mr.  Patterson  only  to  the  end  of  the 
present  year,  so  that  plans  must  be  ma- 
tured in  the  near  future  or  the  project 
dropped. 

The  city  council  has  decided  to  enter 
into  the  usual  co-operative  contract  with 
the  Hydro-electric  Power  Commission 
and  will  take  2,000  h.p.  immediately  and 
another    1,000    during    the    next   year. 

Halifax,  N.  S. 

It  is  said  that  the  propertv  of  the 
Dartmouth  Electric  Light  "Co.  has 
changed  hands,  the  Royal  Securities  Co. 
having  sold  out  to  F.  B.  McCurdy  &  Co. 
for  some  party  at  present  unknown, 
though  the  Nova  Scotia  Power  Co.  are 
mentioned   as    the    purchasers. 

Kenora,  Ont. 

A  power  line  is  being  constructed 
from  the  town  limit  to  the  Scramble 
Mine.  The  mining  company  agrees  to 
take  300  h.p.  at  $15  per  h.p.  By  the 
end  of  the  year  this  amount  is  to  be 
increased  to  1,000  h.p.  when  the  price 
will  be  reduced  to  $10. 

There  is  a  considerable  shortage  of 
power  at  this  point  during  the  peak 
load  hours  owing  to  low  water  con- 
ditions in   the  river. 

Kingston,   Ont. 

It  is  now  suggested  that  power  for  this 
town  will  eventually  be  brought  from 
Chats  Falls  which  is  only  100  miles  dis- 
tant  as   the   crow   flies. 

The  light,  heat  and  power  committee 
have  recommended  to  the  city  council 
that  a  by-law  be  submitted  at  the  Jan- 
uary elections  asking  the  opinion  of  the 
people  on  the  question  of  obtaining  a 
power  siipply  from  the  Hydro-electric 
Commission. 

The  Grand  Trunk  Railway  Co.  will 
require  750  h.p.  to  run  a  drilling  and 
crushing  plant  which  will  be  in.sialled 
in  a  granite  quarry  some  two  miles  east 
of    the    city. 

London,  Ont. 

The  London  and  Lake  Erie  Railway 
Co.  have  appointed  a  committee  to  con- 
fer with  the  Hydro-electric  Power  Com- 
mission as  to  the  rate  at  which  they 
can  obtain  power  suflicient  to  operate 
the  line  connecting  London  and  Port 
Stanley. 

It  is  said  that  plans  are  under  pre- 
paration for  the  construction  of  an  SO-ft. 
dam  on  the  Aux  Sables  river  for  the 
generation  of  power  for  the  London  and 
South-western  Radial  Railway  which  it 
is  proposed  to  construct  between  London 
and    Sarnia. 

It  has  been  stated  that  the  London 
Street  Railway  Co.  who  are  in  need  of 
extra   power    will    obtain    thi-    from    the 
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plant  of  the  Hclei.„  '^stuiiie  Co.  The 
city  authorities  deny  that  this  company 
has  the  right  to  sell  power  under  its 
present  franchise. 

The  City  Council  has  requested  the 
London  Street  Railway  to  put  on  four 
new   cars   at   once. 

Lindsay,  Ont. 

A  number  of  farmers  in  this  neiRhbor- 
hood  are  anxious  to  secure  electricity 
for  lighting  their  homes  and  out  build- 
ings and  operating  machinery  on  the 
farm.  It  is  understood  that  the  Elec- 
trical Power  Co.  has  been  approached 
in  this  matter. 

An  agreement  has  been  signed  by 
Mayor  Beal  acting  for  the  town,  with 
the  Light,  Heat  &  Power  Co.  This 
agreement  will  represent  a  considerable 
reduction  in  rates  in  Lindsay  and  special 
consideration  has  been  given  the  small 
householder.  The  Light.  Heat  &  Power 
Co.  is  now  one  of  the  subsidiary  compan- 
ies  of  the   Electric   Power   Company. 

Lethbridge,  Alta. 

.Superintendent  Arthur  Reid  of  the 
electric  light  and  power  department  of 
this  city,  has  been  placed  in  charge  of 
the  work,  of  installing  the  municipal 
street  railway  system,  in  the  capacity 
of  supervising  engineer.  Superintendent 
Thomas  H.  McCauley.  of  Calgar"  has 
been  appointed  consulting  engineer.  He 
will  visit  Lethbridge  from  time  to  time 
and  give  the  city  the  advantage  of  his 
successful  experience  in  Calgary,  Port 
Arthur  and  other  towns. 

The  net  profits  of  the  electric  light  and 
power  department  for  the  last  nine 
months  amounts  to  about  .$11,000.  Ar- 
thur Reid  is  superintendent  of  this  de- 
partment. 

Moose  Jaw,  Sask. 

Six  cars  are  at  present  operating  on 
the  new  street  railway  lines,  and  two 
more  will  be  added  in  the  near  future. 
The  question  of  Sunday  cars  is  engag- 
ing the  attention  of  the  public  at  pres- 
ent. 

Tenders  were  received  up  to  Novem- 
ber 13  for  30  non-interfering  type,  fire 
alarm   boxes. 

Montreal,  Que. 

The  Superior  Court  has  ordered  the 
Montreal  Street  Railway  Co.  to  extend 
its  lines  so  as  to  give  Emard  ward  a 
satisfactory   service. 

An  Order  in  Council  has  been  passed 
formally  approving  the  plans  of  the 
Cedar  Rapids  Power  Co.  for  the  devel- 
opment of  power  at  Cedar  Rapids  in  the 
St.   Lawrence  river. 

The  plans  for  the  underground  sys- 
tem of  wires  being  prepared  by  the  Elec- 
trical Commission  is  making  progress. 
It  is  said  St.  Catherine  street  will  be  the 
first  to  have  its  overhead  wires  re- 
moved. 

Mimico,  Ont. 

This  village  ha*^  signed  an  agreement 
with  the  Hydro-electric  Power  Commis- 
sion to  take  50  h.p.  at  $:il..';o  per  h.p. 

Niagara  Falls,  Ont. 

The  Ontario  Power  Co.  will  extend 
their  power  house  and  add  to  their  gen- 
crating    equipment. 

North  Bay,  Ont. 

This  town  is  considering  the  question 
of  securing  power  through  the  agency 
of  the  Hydro-electric  Power  Commis- 
sion.   The  franchise  of  the  local  Electric 


Light   Co.,   which   is   a   subsidary   of   the 
Nipissing  Power  Co.,  has  expired. 

Nanaimo,   B.   C. 

Negotiations  are  progressing  between 
Mr.  H.  J.  HafTner,  of  the  B.  C.  Hy- 
draulic Company  and  this  city,  for  the 
construction  of  an  electric  railway  sys- 
tem. Mr.  Cecil  B.  Smith  is  said  to  be 
also  interested  in  the  construction  end 
of    the    project. 

North  Toronto,  Ont. 

As  the  solicitors  for  the  Toronto  and 
York  Radial  Railway  Co.  have  notified 
the  North  Toronto  Council  that  the 
company,  would  proceed  to  carry  out  the 
order  of  chairman  Leitch,  though  this 
order  is  not  supported  by  the  other  two 
members  of  the  Board,  it  has  been  de- 
cided to  appeal  against  the  Board's  or- 
der at  once,  in  which  case  if  the  appli- 
cation is  granted  the  work  will  be  auto- 
matically stayed. 

Ottawa,  Ont. 

Tlie  J.  R.  Couth  Lumber  Co.  is  said 
to  have  refused  a  $13,000,000  ofifer  for 
their  property.  This  offer  included  the 
water-power   of   the    Chaudiers    Falls. 

The  city  of  Ottawa  has  enlisted  the 
support  of  the  Ontario  Hydro-electric 
Commission  in  its  protest  to  the  Gov- 
ernment against  the  sale  of  a  portion 
of  Victoria  Island,  to  Mr.  D.  O'Connor. 
Ottawa  has  designs  on  Chats  Falls  for 
municipal  development  and  the  sale  of 
this  island  would  render  the  purchase 
of  the  power  plant  more  diflicult. 

Owen    Sound,   Ont. 

Estimates  have  been  prepared  of  the 
cost  of  constructing  6  miles  of  electric 
railway  in  the  town  of  Owen  Sound.  It 
is  not  likely  any  further  steps  will  be 
taken   in   the  immediate  future. 

Penetang,   Ont. 

A  by-law  will  he  submitted  asking 
authority  to  place  the  management  of 
the  waterworks  and  the  electric,  light- 
ing of  the  town  under  a  Board  of  Com- 
missioners to  consist  of  two  members 
ond  the  mayor.  The  commissioners  are 
to  be  elected  annually. 

Port  Credit,  Ont. 

This  town  will  probably  vote  on  the 
question  of  expending  $10,000  on  the 
installation  of  an  electric  light  and 
power  system,  the  power  to  be  obtain- 
ed from  the  sub-station  which  is  locat- 
ed here. 

Port  Arthur,  Ont. 

Gross  earnings  for  the  month  of  Sep- 
tember amounted  to  $17,060;  net  earn- 
ings $8,707.  This  is  stated  to  be  the 
best  month  the  railwa^'  has  ever  ex- 
perienced. 

Pointe  Claire,  Que. 

It  is  said  this  municipality  intends  to 
install  waterworks  and  an  electric  light 
system. 

Portage  La  Prairie.  Man. 

The  City  Council  has  passed  a  by-law 
fixing  1.5c  per  kw.  h.  as  the  rate  for 
lighting.  Meter  rent  costs  3.5  c  a  month 
and  the  minimum  charge  is  $1.00  per 
iTionth.  Discounts  of  .5  per  cent,  below 
50  and  10  per  cent,  above  that  amount 
are  allowed.  The  rate  for  power  will 
be  7J^c  per  kw.  h.  with  discounts  as 
follows:  5  per.  cent,  on  $5  to  $10  ac- 
count: 10  per  cent,  from  $10  to  $15; 
15  per  cent,  from  $15  to  $20;  20  per 
cent,  from  $20  to  $25;  and  so  on  to  45 
per  cent,   for  all   over  $50.     5  per  cent. 


discount    also   allowed    for    iirompt    pay- 
ment. 

Quebec,  Que. 

The  corporation  (jf  Quebec  is  calling 
for  tenders,  until  Dec.  6,  1911,  for  the 
erection  and  maintenance  of  a  system  of 
street  and  other  lights,  including  350  arc 
lights,  226  incandescent  lights,  park 
lighting  and  the  lighting  of  municipal 
buildings. 

Regina,  Sask. 

The  city  council  is  considering  the 
advisal)ility  of  assuming  control  of  all 
the  spur  track  systems  serving  the  ware- 
house district  and  operating  the  shunt- 
ing by  an  electric  locomotive  as  a  muni- 
cipal   enterprise. 

Rouleau,  Sask. 

The  electric  installation  for  the  gen- 
eration and  distribution  of  light  and 
power  is  nearly  completed  but  it  will 
be  necessary  for  the  town  to  spend  an 
extra  $15,000  to  take  care  of  unforseen 
expenses. 

Rossland,  B.  C. 

Some  time  ago  the  West  Kootenay 
Power  and  Light  Company  of  Bonning- 
ton  Falls  raised  their  rates  for  power 
and  light  to  several  mining  and  smelting 
companies  at  Rossland,  Trail.  Grand 
Forks,  Greenwood  and  Phoenix.  Ap- 
plication for  redress  was  made  by  the 
mining  companies  to  the  British  Colum- 
bia government  who  had  an  investiga- 
tion of  conditions  made  and  reported  on. 
The  decision  of  the  government  has  now 
been  handed  down  that  the  company  is 
well  within  its  rights  in  increasing  the 
rates.  Mr.  M.  W.  Doull,  president  of 
the  Power  and  Light  Co..  states  that 
it  is  not  their  intention  to  raise  the 
rates  at  the  present  time  owing  to  the 
prevailing  unfavorable  conditions  in  the 
copper  market. 

Renfrew,   Ont. 

Owing  to  limited  amount  of  water 
power  available  for  the  municipal  plant 
which  supplies  Renfrew  the  Hydro-elec- 
tric Power  Commission  of  Ontario  is 
undertaking  the  construction  of  a  stor- 
age dam  at  the  outlet  of  Round  Lake 
on  lot  No.  8,  concession  13.  township  of 
Hagarty.  county  of  Renfrew. 

Selkirk,    Man. 

The  Winnipeg  Electric  Railway  Co. 
have  completed  the  distribution  system 
here.  The  town  had  been  without  light 
for  some  three  months  and  when  the 
city  lights  were  turned  on  by  the  rail- 
way company  early  in  November  the 
satisfaction  of  the  citizens  was  com- 
plete. 

Sturgeon  Falls. 

The  council  is  taking  steps  to  submit 
a  by-law  authorizing  the  expropriation 
of  the  property  of  the  Sturgeon  Falls 
Electric    Light  and   Power   Company. 

Shelburne.  Ont. 

James  Pickering  of  this  place  has  is- 
sued a  writ  asking  for  the  appointment 
of  a  receiver  for  the  Dufferin  Light  & 
Power  Co.,  of  which  he  is  a  bond  hold- 
er. 

Saskatoon,  Sask. 

Mr.  II.  M.  E.  Evans,  of  Edmonton, 
acting  for  the  company  which  holds  a 
franchise  to  construct  and  operate  a 
street  ry.  system  in  Saskatoon  states  that 
active  construction  work  will  not  be 
commenced  before  next  spring.  Work 
011  the  jiower  house,  which  will  be  situ- 
ated some  15  miles  down  the  river,  will 
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SIEMENS 


3  of  5  Siemens  Horizontal  Water  Wheel  type  Generators  each  715  h.  p. 

The  Siemens  Companies  manufacture  horizontal  and  vertical  water  wheel  generators 
and  have  a  great  number  of  both  types  in  successful  operation  in  all  parts  of  the 
world  with  outputs  up  to  i6,ooo  h.p.  and  pressures  up  to  20,000  Volts.  More  than 
50  machines  with  terminal  pressure  of  10,000  Volts  and  over  have  been  constructed. 


Siemens  Brothers  Dynamo  Works  Limited 

London,  England 
Paris  Berlin  St.  Peters  burgh  Vienna  New  York 

Head  Office  for  Canada 

Canadian    Birkbeck    Building,   TORONTO 
Branch  Office:  707  McArthur  Building,  WINNIPEG 
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probably  stnrt  about  the  same  time.  It 
is  not  expected  that  the  hydro-electric 
power  will  be  ready  as  soon  as  the 
railway  and  provision  has  been  made  for 
obtaining  power  from  the  city  steam 
plant   for   a   short    time. 

The  Saskatoon  Milling  Co..  wliich  at 
the  present  time  is  obtaining  power 
from  the  city's  power  plant  will  install  a 
power  plant  of  their  own  in  the  near 
future. 

The  Saskatchewan  Power  Co.  is  ask- 
ing amendments  to  its  act  of  incorpora- 
tion, one  of  which  amounts  to  a  delay 
of  a  year  in  the  completion  of  its  water 
plant  on  the  south  Saskatchewan  river 
which  brings  this  date  to  December  31, 
1914. 

St.  John.  N.  B. 

The  Inglewood  Pulp  &  Paper  Co.,  of 
Musquash.  X.B..  have  advised  the  city 
council  of  St.  John  that  it  is  the  inten- 
tion of  tTie  company  to  develop  their 
power  at  Musquash  for  light,  heat  and 
power  purposes.  They  ask  that  the  city 
will  not  give  rights  which  it  is  not  pre- 
pared to  give  their  company.  It  has  4,- 
000  h.p.  and  is  'prepared  to  consider  an. 
offer  from  city  to  buy  out  its  right.s. 

The  New  Brunswick  Hydro-electric 
Co.  are  seeking  admission  to  the  city  of 
St.  John  and  have  offered  rates  which 
represent  substantial  reductions  on  the 
present   rates   paid   here. 

St.  Marys,  Ont. 

By-law  was  carried  to  raise  $15,000  for 
electric    power    distribution. 

Strathcona,  Alta. 

A  special  committee  has  been  appoint- 
ed to  enquire  into  the  matter  of  im- 
proved lighting  throughout  the  city.  A 
condenser  will  be  purchased  in  connec- 
tion with  the  present  engines  at  an  es- 
timated cost  of  $.5,000.  The  generator 
to  be  installed  will  probably  be  in  op- 
eration towards  the  end  of  November. 
Mr.  J.  T.  Watson  is  power  house  su- 
perintendent. 

Sudbury,   Ont. 

It  is  said  a  franchise  has  been  granted 
to  Louis  Laforest  for  operation  of  an 
electric  railwav  to  run  to   Copper   Cliff. 

Two  2.50  h.p.  boilers  will  be  installed 
in  the  present  electric  plant. 

Southampton,  Ont. 

.An  electric  pump  for  the  waterworks 
will   be   required   shortly. 

Toronto,   Ont. 

The  Ontario  Railway  and  Municipal 
Board  concedes  the  right  of  the  To- 
ronto and  York  Radial  Railway  Com- 
pany to  deviate  its  line  from  Yonge 
street  along  a  private  right-of-way  run- 
ning from  Farnham  avenue  to  the  C. 
P.  R.  tracks,  but  has  expressed  the 
opinion  that  the  street-crossings  must 
be  either  by  tunnel  or  viaduct. 

Continued  on  page  80 


Condensed  Department    Proposals     Wanted 


—  MICA  — 

KENT  BROTHERS 

MitUTS  and   Hxport'Ms  of 

CANADIAN  AMBER  MICA 

KINGSTON,  ONT.        -        CANADA 

\\'rile  11*.  for  yiMir  rctjiiirfmcntN  mi  M  K  .\ 

RATE 

Positions  Wanted  ^  2  cents  a  word  and  25 
Positions  Vacant  '-cents  for  a  heading,  per  in- 
Miscellaneous,  j  sertion. 

Tender  advertisements,  equipment  for  sale, 
etc.,  15  cents  per  agate  line  (14  agate  lines 
make  one  inch)   per  insertion. 

Advertisers  who  wish  to  conceal  their  iden- 
tity may  do  so  by  using  an  Electrical  News  box 
number    without    extra    charge. 

Forms  close  on  the   ISth  of  each   month. 


SALES   ENGINEER 

A  largL-  Klectiical  Manufacturing  Company 
wishes  to  employ  two  young  men  in  tlie  Sales 
Department,  College  training  and  shop  experience 
required.  Must  be  of  good  address  and  good 
habits.  Replying  giving  full  information  to  Box 
376,    Electrical    News,    Toronto.    Ont. 


Generator  for  Sale 


Warren.  4o  kw.,  41  amp..  110»J  volt,  sixty 
cycle,  nine  hundred  revolution  generator,  used 
three  months ;  guaranteed  condition.  A  snap. 
Address,  l^nx  'i't'J.  Electrical  News,  Toronto, 
Ont. 


Flame  Lamps  iar  Sale 


For  Sale— About  25,  60  cycle,  110  volt  flame 
lamps,  complete  with  individual  transformer. 
First  class  condition.  Allgemeine-Gesellschaft 
type.  Changing  to  25  cycles.  Excellent  bar- 
gain if  sold  in  one  lot.  \  TT  W  I'-vner,  76 
Bay    Street,   Toronto,    On:  12-12 


Swedish  Electrical  Engineers 
Wanted 


For  the  technical  staflf  of  some  of  our  foreign 
representatives  we  require  as  soon  as  possible 
a  number  of  trained  engineers.  Please  apply  to 
us  stating  conditions,  experience  and  references. 
Applicants  should  be  unmarried  and  not  more 
than  30  years  of  age.     Applicants  should  possess: 

A  thorough  theoretical  and  practical  know- 
ledge of  electrical  machinery  and  apparatus 
and   their  erection. 

and  should  have  been  engaged  in  the  business 
at  least  5  years,  should  speak  at  least  two  for- 
eign languages  fluently  and  have  had  some  busi- 
ness training  in  the  country  for  which  he  desires 
employment. 

Applicants  must  agree  to  a  3  to  G  months  ap- 
prenticeship course  at  our  works  before  being 
sent  out  to  respective  countries.  This  is  a  good 
opening   for   the  Tight   men. 

AUmanna   Svenska  Elektriska  Aktiebolaget, 
Foreign  Department 
y2 ^  Vasteras,   Sweden. 


PROCURED  IN  ALL 
COUNTRIES 
LONG  EXPERIENCE 
IN  PATEN  I  LITIGATION 


SEND  FOR  HAND  BOOK 

ATENTS 


PHONE 

MAIN 
2582 

RIDOUT  3c  MAYBEE 

103    B^y   3troet 
TORONTO,        •        *        -        CANADA 


Sealed  proposals  will  be  asked  for  during  the 
next  two  months  by  the  Hamilton  Ilydro-elec- 
tric  Department  for  bids  on  the  following 
classes  of  materials  required  in  the  construction 
of  a  distribution  plant  for  Hydro-electric  power, 
tliroughout   the    City    of    Hamilton: — 

A. — Substation  buildings,  heating,  lighting, 
plumbing,    etc.,    for    same. 

B. — Station  equipment,  including  transformers, 
switches,  switchboards,  lightning  arresters, 
instruments,  oil  tanks  and  other  appurten- 
ances. 

C. — Wood  poles,  cross  arms,  pins,  sidcblocks, 
braces,  insulators,  machine  bolts,  lag 
screws,  brackets,  anchors,  pole  steps,  guy 
wires,    etc. 

D.— Reinforced  concrete  poles,  condulets,  con- 
duit, steel  reinforcing,  cross  arms  and  cast- 
ings. 

E. — Underground  conduit  system  construction, 
including  cable  racks,  manhole  and  hand 
hole  castings,  structural  steel,  fuse  pillars 
and    castings, 

F. — Conduit  ducts  (Tile,  fibre  or  other  system 
for    underground    distribution). 

G. — Weatherproof  and  rubber  covered  copper 
and  aluminum  solid  and  stranded  wire,  lead 
encased  cables  and  installation  of  same, 
distribution  boxes,  pot  heads  and  con- 
nectors. 

H. — Line  transformers,  meters,  cutouts  and  de- 
vices, lamps,  wiring  supplies  or  other  ap- 
pliance, device,  apparatus  or  material  en- 
tering into  the  construction  and  equipment 
as    above    mentioned. 

I. — Printing,  stationery,  office  systems,  and 
books    of   account    and   record. 

Companies,  firms  or  individuals  desiring  to 
tender  on  any  of  the  foregoing  equipment  must 
file  application  for  specifications  with  the  under- 
signed engineer,  stating  specifically  the  portions 
and  sections  they  desire  to  tender  on  and  for 
sections  A.  B.  and  E.  must  deposit  with  the  en- 
gineer a  marked  cheque  payable  to  the  City  of 
Hamilton  Hydro-electric  Department  for  the 
sum  of  §110,  which  will  be  returned  in  the  event 
of  receipt  by  the  Corporation  of  bona  fide  ten- 
der on  the  work  specified  accompanied  by  the 
complete  plans  and   specifications  with   tender. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

GEO.   H.    LEES,    Mayor. 

E.    I.   SIFTOX,   Consulting  Engineer, 

City    Hall,    Hamilton 


Situations  Wanted 


WANTED — Position  as  manager  of  a  com- 
bination electric  and  steam  heating  plant  or 
either  one  separate.  Have  had  ten  years*  ex- 
perience in  all  branches  of  the  business.  Am 
30  years  old.  Employed  at  present,  but  wish  to 
go  to  Canada.  Box  351,  Electrical  News,  To- 
ronto,   Ont.  12-12 


Positions  Wanted 


WANTED^ — Position  or  partnership  in  elec- 
trical or  machinery  business,  by  technical  gradu- 
ate, ten  years'  technical  and  commercial  ex- 
perience. Box  .164,  Electrical  News,  Toronto, 
Ont.  12-12 


Positions  Vacant 


Salesman  wanted  -We  want  a  hvc  man  to  sell 
standard  electrical  books  and  other  technical 
works.  A  fine  income  can  be  made.  D.  T.  Mc- 
Ainsh    &    Co..    12;i    Bay    Street,    Toronto.        12-12 


VV.XNTEl) — First  class  electrical  estimator  for 
all  classes  of  electrical  work.  W.  M.  Dietrich, 
Ki    Sacrament    Street,    Montreal. 
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